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Introduction

Food production is one of the largest contributors to climate change, accounting for nearly one third of
global greenhouse gas emissions (GHGe)." Climate change in turn profoundly impacts food production,
nutrition, and global food security. Climate modeling shows a reasonable concern that simultaneous
climate change-induced weather extremes across multiple breadbasket regions could result in
widespread failures of staple crops, gravely threatening food security and food supply chains,™, and
disproportionately impacting import-dependent low-income regions.V,"," The globalisation of food
systems has depended on cheap energy from fossil fuels for intensive large-scale agricultural production
and long-haul transportation that has transformed the diets of the world's population. The rise of
corporate power in food systems correlates with the increasing industrialisation of food production.
Corporate-led industrial food systems have increased rates of GHGe, biodiversity degradation, pollution,

and systemic human rights violations.""

The EAT-Lancet Commission’s report on healthy, sustainable, and just food systems accurately places food
systems at the nexus of health, environment, climate, and justice. The ability to live in a clean, healthy,
and sustainable environment is a universal human right, as declared in 2022 by the United Nations General
Assembly,"" and must be central to global public health. The Covid-19 pandemic illustrated the role of
animals in human public health, emphasising the importance of the One Health concept that inextricably
links human, animal, and ecosystem health. The emerging field of Planetary Health builds upon One
Health, expanding scientific studies on the human impacts of climate change to include consideration of
human rights and cultural contexts,* as well as other planetary impacts. Transforming our food systems
is fundamental to solving crises related to the climate, biodiversity, health, and justice.

Food Systems and Energy

According to the EAT-Lancet Commission, food systems are the largest driver of planetary boundary
transgression. With respect to climate change, food systems' total impact on global GHGe is about 34%.
Fossil fuels play a crucial role in the industrial production of food, and energy is required at every stage of
the process, including the production of agrochemicals. GHGe from land use and direct production of
foodstuffs represent only about 20% of the entire value chain. The remaining 80% of GHGe come from
processing and packaging (42%) and retail, consumption, and waste (38%), due to increased
mechanisation and a growing use of fossil fuel-based inputs. Supply chains are globalised, and increased
urbanisation around the world has led to a growing demand for meat, dairy, ultra-processed foods, and
to some extent, new food trends including alternative meats. i i
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The industrialisation of our food systems, together with climate change, are having profound impacts on
global nutrition. A growing epidemic of obesity, along with significant hunger and undernutrition,
exacerbated by climate change, represent an intersection of issues that has been called a global
syndemic.X" Roughly the same percentage of people around the world are obese as those who lack access
to nutritious and healthy food, approximately 2 billion at each end of the spectrum.” Climate impacts
threaten food production and therefore food security; while heightened levels of atmospheric CO;
decrease the nutrient density of crops.* Global obesity has been increasing over recent decades, yet food
insecurity has been only slightly decreasing. Of the 2.3 billion people who faced moderate or severe food
insecurity in 2024, 828 million faced severe food insecurity and undernutrition.* il Extensive research
on the developmental origins of health and disease has shown that fetal and infant undernutrition are risk
factors for obesity and its adverse consequences throughout life, so the implications of these two related
phenomena are enormous. ™

Agribusiness and Fossil Fuels

In much of the industrialised world, traditionally diversified farms have been replaced over the past
century with operations that specialise in producing specific crops or animals at a large scale, buoyed by
mechanisation, standardisation, and increased off-farm inputs (e.g., pesticides, pharmaceuticals).*
Expansion of global commercial agriculture, both large and small scale, is a major driver of deforestation,
thereby increasing carbon emissions, reducing carbon sinks, and destroying vital ecosystems and
communities.®™ Industrialised livestock production contributes more to biodiversity loss* and disruptions
in nutrient cycles that exacerbate groundwater pollution, eutrophication®™, and poor soil health than the
production of crops for human consumption.®" A Save Soil study warns that the ongoing decline in soil
health is directly contributing to nutritional loss in food. Foods produced in soil rich in organic matter
contribute to a healthy gut microbiome, which has been found to play an important role in mood, immune
function, and health. Soil degradation also undermines access to healthy environments by contributing to
air pollution, vulnerability to natural disasters, and urban heat islands.”™"

As demand for fossil fuels for transport, power, and heating declines thanks to electrification, the rise of
clean renewable energy sources, and demand reduction measures, companies are pivoting their
investments in petrochemicals to produce plastics and agrochemicals.®™ Agrochemicals, including
fertilisers and pesticides, and plastics, including for packaging, are a bulwark for some industrial food
systems activities, and the fossil fuel industry plans for continued growth will sustain their profits.* Many
agri-food sectors are dominated by a handful of firms with vested interests in promoting and perpetuating
fossil fuel and chemical-dependent, industrial food systems, and these companies make significant
political contributions to protect their interests.* il Meanwhile, governments pay more than $670 billion
annually in direct agriculture and fishery subsidies that support fossil fuel use and damaging food system
practices.*™ The additional downstream costs from pollution, GHGe, road congestion, and the destruction
of nature as a result of these direct subsidies bring the total, direct plus indirect, subsidies of harmful food
system practices to several trillion US dollars per year.



THE GLOBAL
CLIMATE & HEALTH

Environmental and Health Justice

Low-income and middle-income countries experience the greatest burdens of malnutrition, impacting as
well direct healthcare costs and lost economic productivity.** Moreover, malnutrition and undernutrition
are often driven by the impacts of climate variability and extremes, with the greatest burden falling on
low-income populations and children. These same demographics often suffer the greatest morbidity from
additional health implications of climate change, such as extreme heat, and directly from fossil fuel
production plants.*

One Health

Industrialised agriculture and food production sites became breeding grounds for pathogens that may
have caused the Covid-19 pandemic.” This catalysed the creation of a multidisciplinary, international
One Health High-Level Expert Panel. A specified purpose of this panel is to “better [understand] the
impacts of food systems...and ecological, and environmental factors that may be contributing to zoonotic
disease emergence/re-emergence and spillover events.”i

While climate change did not directly bring about Covid-19, we know that a warming climate promotes
the growth and spread of human pathogens, including viruses, fungi, and bacteria. Increased morbidity
from bacterial infections is likely to be accompanied by a corresponding increase in the use of antibiotics.
This makes antimicrobial resistance (AMR) especially concerning, as higher temperatures and humidity
promote a higher prevalence of bacterial infections, and in particular, infections from certain hard to treat
“gram-negative” bacteria.®" By volume, farmed animals consume at least two-thirds of all antibiotics,
often belonging to the same classes used in humans,* to treat infections, and to prevent and control the
spread of disease among healthy animals in herds. This is especially the case in concentrated animal
feeding operations, where the probability of infection is high, and where they are also used as growth
promoters to increase productivity. This indiscriminate use of antibiotics on such a massive scale is a major
cause of increasing AMR, significantly weakening a vital tool of modern medicine.

The reduced biodiversity from industrial agriculture applies at the microscopic level as well as the
macroscopic. Reduced microbial biodiversity and increased risk of AMR are downstream effects of land
use change, soil transformation and depletion, eutrophication of aquatic ecosystems, and the emission of
chemical poIIutants."""Vi XXXVl XXxviii Xxxix

Fossil fuels also directly contribute to increasing AMR through the production of plastics and resultant
microplastic accumulation.X, " Xi i AMR genes have been identified on the surface of microplastics
obtained from freshwater and marine ecosystems, leachate from landfills, and cultivated soil X"V
Microplastics can facilitate bacterial growth and create favorable conditions for the selection of resistance
traits in a variety of ways. This is especially alarming given the great distances that these particles travel
in their life cycle. Moreover, studies show that the emission of pesticides, often derived from fossil fuels,
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and toxic metals intended to inhibit bacterial growth, can actually lead to AMR. XV XVil xNiii Xlix |n 2020 alone,

global pesticide use in agriculture amounted to 2.7 million tons of active ingredients.’,

Recommendations

1.

Establish Healthy Dietary Guidelines

Only a few countries have developed dietary guidelines that promote environmentally sustainable eating

patterns that ensure food security and improve diet quality, human health and wellbeing, social equity,

and reasonably respond to climate change challenges.'" The potential for profound planetary benefit

exists if many more countries incorporate even some of the following recommendations into their

guidelines:

Less processed, more whole foods: Production of ultra-processed food is 2-10 times more energy
intensive than whole foods. '

More plant-rich diets: Guidelines that call for a reduction in animal products and that promote
plant-rich, low emissions diets are viable and necessary for many high-income, high-emitting
countries facing challenges with obesity and heart disease. Similar guidelines are necessary for
low-income and climate-vulnerable groups to increase food security and food sovereignty.™,"
Plant-based meat substitutes: From an environmental perspective, plant-based meat substitutes
can provide substantial benefits over industrially farmed beef. The data for other alternative
proteins, especially lab-grown meats, are mixed, however." It should also be noted that livestock
and animal products remain an important source of adequate nutrition and household income
for many communities in the Global South and low-income countries, and those living in isolated
rural or nonarable environments around the world . Vi

Indigenous practices and local knowledge: These should be prioritised for their efficacy and non-
reliance on fossil fuels. A focus on smaller and more traditional practices regarding production
and consumption of native plants has also been an important part of the nutritional foundation
for many of these communities and can offer important guidance for a less fossil fuel dependent
food systems future.™

Develop the evidence on healthy and sustainable diets from a range of cuisines (beyond the
Mediterranean diet), so that evidence-based, healthy and sustainable dietary guidelines can be
developed that are culturally relevant and accessible in all countries and regions.

2. Distinguish Fact from Fiction

Industry tactics include marketing practices that spread false health and nutrition claims, as well as

lobbying and the use of trade associations and front groups. Many food and beverage corporations also

market their products to appeal directly to children, and in ways that creates a false perception of

environmental and social stewardship.”

Require front-of-package warning labels on unhealthy foods and beverages. Chile, Peru, Uruguay,
and Mexico have already done so, despite strong opposition from corporations.”
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Restrict advertising of unhealthy foods to young target audiences.™

Implement public health campaigns to educate the public about the health harms of fossil fuel
pollution, even at low, everyday levels of exposure. This is another antidote to intentional
misinformation from industry lobby groups.™

3. Decarbonise Food Systems
The current projection of global food demand is an expected increase of 35-56% by 2050.%" In order to

prevent catastrophic climate change that would result from a proportionate increase in fossil fuel use,

food production needs to be divorced from fossil fuels.

Electrify food processing and transport using renewable energy and improve energy efficiency.
This can reduce emissions while proving cost effective.

Model, monitor, and correct for unintended consequences in decarbonisation strategies. For
example, financial incentives for increased production of biofuel feedstocks, such as soy and corn,
in practice has come at the expense of land availability for food production thereby worsening
food insecurity; and has instead increased GHGe, while causing water scarcity, air pollution, and
increased food costs.™

Beware of greenwashing, and carefully assess proposed tech-fixes, such as green hydrogen and
genetically modified crops. Some purported solutions can reinforce negative fossil fuel-based
practices such as synthetic fertiliser and pesticide use, as well as adversely impact biodiversity and
further exacerbate inequitable concentrations of power and profit.”"

4. Employ Nature Smart Solutions

Methane is a potent GHG, and reduction a salient feature of climate change mitigation efforts.
No-cost solutions for reducing methane emissions from livestock and rice production include
improved feeding and manure management, selective breeding, and improved irrigation
methods.™i

Agroecology is a holistic approach that incorporates ecological, health, social, and economic
considerations into agricultural and food systems design and implementation. As both a scientific
and policy approach, it is gaining recognition as a viable option for transforming food systems.*"ii
Fossil fuel based-inputs and their associated impacts are reduced with agroecological approaches
such as integrated crop-livestock and/or multi-species farming, and well-managed pasture-based
livestock production systems. These practices can also reduce dependence on synthetic fertilisers
through nutrient recycling, fostering soil health, and sustaining biodiversity of grassland
ecosystems. " i ki - Agrgecology and other conservation agriculture practices confer
additional benefits including reduced soil erosion, improved water access, and health benefits of
reduced pesticide exposure, reduced food insecurity, and reduced exposure to contaminated
water X
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5. Recognise Indigenous People and Local Communities

® Recognise tenure rights, and moratoria on conversion of forestlands, to preserve and restore vital
natural resources.

e Support local food production and procurement programs, such as farmers’ markets and food
cooperatives, which can help restore ecosystem health as well as human physical and social
capital. This is particularly important for maintaining cultural identity and preserving
socioeconomic equity.

6. Eliminate Direct and Indirect Subsidies that Support Harmful Food System Practices

e Phase out government subsidies for industrial food production that depends on fossil fuel-based
inputs, and in its processing and distribution.

o Phase out subsidies that incentivise the overproduction of corn, soy and wheat to produce highly
processed foods and biofuels.

e Redirect subsidies to incentivise sustainable energy, agricultural, and food system practices that
promote plant-rich diets and ecosystem regeneration.™"

e Eliminate indirect subsidies by establishing mechanisms that require food companies causing
health or environmental harms to pay the costs of those harms and of their remediation.

Conclusion

Food systems emphasise the interdependence of climate change, health, and, currently, fossil fuel
dependence. This warrants food systems change to be a unifying force across global economic,
governance, and policy domains. The planetary health diet simply and directly prescribes culturally
appropriate, sustainable, balanced dietary patterns that are plant-rich and responsive to local needs.
What is best for us is best for our planet. To this end, we should ardently strive to achieve the
recommendations from the EAT-Lancet Commission. We must swiftly and emphatically shift towards a
planetary health diet, reduce food loss and waste, and adopt agricultural approaches that merge
productivity with practices that protect and restore soil, water, and ecosystem health,”™" for food systems
that feed us well now, and for generations to come. Real change will come from transforming our
economies, food, and financial systems to place nature and people at the center.”™ Public demand for
action can ignite the political will necessary to implement effective policies.
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