The Polycrisis in Global Natural

Resources

Navigating the Challenges in Agriculture, Fisheries, and Forestry

A Strategic Analysis by

KNOW@S




KNOW®S

Executive Summary

The global sectors of agriculture, fisheries, and forestry are the bedrock of human civilization. They provide the
food, fiber, and fuel that sustain a global population approaching eight billion people, form the backbone of the
global economy, and offer livelihoods for billions, particularly the world's rural poor.

Yet, these foundational systems are under unprecedented strain. They are not merely facing a series of discrete,
manageable problems but are instead at the epicenter of a "polyctisis" - a complex web of interconnected
environmental, social, and economic pressures that converge, interact, and amplify one another, creating
systemic risks and dangerous feedback loops.

The concept of the polycrisis posits that the challenges confronting these sectors are not isolated incidents but
are deeply interlinked and mutually reinforcing. Climate change, for instance, is not simply an external shock; it is
a "threat multiplietr" that exacerbates water scarcity, which in turn diminishes agricultural yields, leading to food
insecurity and potentially triggering social conflict. This conflict can further degrade the natural resource base,
creating a vicious cycle of decline. Similatly, the global demand for cheap food drives agricultural expansion,
which is the leading cause of deforestation and biodiversity loss. This environmental degradation weakens the

resilience of ecosystems to climate shocks, further jeopardizing food production.

This report provides an exhaustive analysis of this polyctisis. It moves beyond a siloed examination of individual
sectors to reveal the systemic fault lines that connect them. It maps the intricate causal chains that link planetary-
scale environmental degradation to on-the-ground labor exploitation, and connects the architecture of global
trade policy to the depletion of a local fish stock or the clearing of a remote forest. The analysis is structured to
guide the reader from a high-level understanding of the overarching planetary pressures through a granular
breakdown of sector-specific failures, into an examination of the systemic drivers of the crisis, and concludes

with an integrated framework for charting a new, more sustainable course.

The following table provides a synopsis of the key challenges that form the core of this investigation.
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Table 1: Synopsis of Key Challenges Across Natural Resource Sectors

Sector Key Environmental Key Social/Labor Key Economic/Systemic
Challenges Challenges Challenges

Agriculture = Soil degradation and erosion; Hazardous working Supply chain fragility and
severe water scarcity and conditions (chemical bottlenecks; market concentration;
pollution; biodiversity loss from  exposure, machinery); distorting effects of subsidies; price
habitat conversion and exploitation of migrant and  volatility; persistent food insecurity
monocultutes; high greenhouse  seasonal labor; gender and malnutrition paradox.'® 7
gas emissions; agrochemical discrimination in wages and
contamination. access to resources; land

tenure conflicts.®

Fisheries Widespread overfishing and Extremely hazardous Harmful government subsidies
stock depletion; destruction of occupation; forced labor and = driving overcapacity; vast scale of
marine habitats (e.g., coral reefs, = human trafficking, especially = Illegal, Unreported, and Unregulated
seabeds); high rates of bycatch; in IUU fishing; threats to (IUU) fishing; market access issues
ocean warming and acidification = livelihoods of small-scale for small-scale fishers.
altering ecosystems; plastic and coastal communities;
noise pollution.'* 3 conflicts over fishing

rights.?

Forestry Deforestation and forest Violence and human rights Pervasive illegal timber trade
degradation driven by abuses against Indigenous undermining legal markets;
agricultural expansion; illegal peoples and forest corruption and weak governance;
logging destroying high- defenders; hazardous land tenure insecurity for forest-
conservation-value forests; working conditions; forced dependent communities; boom-and-
increased risk and intensity of labor in illicit operations; bust cycles of resource extraction.??
wildfires; loss of biodiversity and = displacement of
ecosystem services."? communities.? 3¢

Part I: The Planetary Boundaries Under Pressure: Cross-Cutting Crises

The specific problems within agriculture, fisheries, and forestry do not arise in a vacuum. They are
manifestations of deeper, planetary-scale crises that transcend sectoral boundaries. This section analyzes these
macro-level environmental and social pressures - climate change, the erosion of natural capital, and a profound

human deficit - that form the overarching context for the entire polyctisis.
Chapter 1: The Climate Change Multiplier

Climate change is not merely another challenge to be added to a list; it is a systemic "threat multipliet" that
permeates and intensifies neatly every other pressute on the wotld's natural resoutce sectors. Its impacts are felt
through both sudden, catastrophic shocks and slow, corrosive shifts, fundamentally altering the operating
environment for producers and ecosystems alike and accelerating the risk of systemic instability.

Mechanisms of Impact

The influence of a changing climate manifests through three primary mechanisms: the intensification of extreme

weather, systemic shifts in productivity and resource availability, and the creation of dangerous feedback loops.

First, the increasing frequency and severity of extreme weather events directly and catastrophically impact all
three sectors. Protracted droughts, such as the one experienced in the U.S. Southwest since 2020, deplete water
resources essential for agriculture and increase the risk of devastating wildfires that consume vast tracts of
forest.® Conversely, heavy rainfall and intensified storms lead to severe flooding and soil erosion, washing away
fertile topsoil and destroying crops. These extreme events are no longer rare occurrences but are becoming a

new, unpredictable normal, forcing producers to invest heavily in risk management and resilience planning to
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safeguard their livelihoods. For fisheries, warming oceans fuel more intense storms, endangering vessels and
coastal infrastructure, while marine heatwaves can cause mass die-offs of critical species and trigger coral

bleaching events that destroy entire ecosystems.'°

Second, climate change is inducing systemic shifts in the fundamental conditions for production. Rising average
temperatures and altered precipitation patterns are changing the length and viability of growing seasons. While
some northern regions may benefit from longer frost-free periods, others face the challenge of providing more
irrigation over hotter, drier seasons.® This warming is also expanding the range of agricultural pests, weeds, and
diseases, increasing the need for chemical interventions. In the oceans, the impact is even more dramatic. Marine
species are highly mobile and are shifting their ranges toward the poles at a rate 5 to 10 times faster than
terrestrial species in a search for cooler waters.” This mass migration disrupts established marine food webs,
separating predators from their traditional prey, and creates profound economic turmoil for fishing communities

as valuable stocks move out of their traditional fishing grounds and across jurisdictional boundaries.!!

Third, the natural resource sectors are caught in a perilous feedback loop, being both victims and major
contributors to the climate crisis. The global agrifood system, from farm to fork, is responsible for as much as
one-third of all anthropogenic greenhouse gas (GHG) emissions.'? High-input agriculture releases potent GHGs
like nitrous oxide from fertilizers and methane from livestock. The clearing of forests for agriculture and logging,
known as deforestation, eliminates vital carbon sinks and releases vast quantities of stored carbon into the
atmosphere. Even fishing practices contribute; bottom trawling disturbs carbon-rich seabed sediments, releasing
"blue carbon" back into the water column and potentially the atmosphere, while fishing fleets emit millions of
tonnes of CO2 from fuel consumption annually. This dynamic means that unsustainable practices within these

sectors are actively accelerating the very climatic changes that threaten their own long-term viability.
The Acceleration of Systemic Instability

The role of climate change as a "threat multiplier" extends beyond simply worsening local conditions. Its most
profound impact lies in its capacity to accelerate systemic instability on a global scale by introducing

unprecedented volatility into natural systems that are now tightly coupled through globalized supply chains.

The process begins with the introduction of new and unpredictable risks at the source of production. A fishery
that has been reliable for generations may suddenly collapse or migrate due to a marine heatwave. A major grain-
producing region may suffer a catastrophic crop failure due to a "flash drought". These are not gradual,
predictable changes but sudden, discontinuous shocks that defy historical precedent.

These local shocks are then transmitted through a global supply chain that has been optimized over decades for
cost-efficiency and "just-in-time" delivery, not for resilience. This hypet-efficient system lacks redundancy and
buffers, making it exceptionally brittle and vulnerable to disruption.'® When a climate-induced shock occurs in
one critical node - for example, a drought crippling wheat production in a major exporting nation - the ripple
effects are felt almost instantaneously across the globe in the form of price spikes, shortages, and food insecurity,
often in countries thousands of miles away from the initial event.

This dynamic transforms risk from being localized and manageable to being global and systemic. The
convergence of increasing climate volatility and a brittle global supply system dramatically increases the
probability of discontinuous and systemic shocks, where a failure in one part of the system can trigger cascading
failures elsewhere. A climate-driven food crisis could lead to political instability, which in turn could disrupt
energy supplies, creating a chain reaction of crises. In this way, climate change is not just altering the weather; it
is fundamentally increasing the fragility of the interconnected global systems upon which modern society

depends.
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Chapter 2: The Erosion of Natural Capital

The long-term viability of agriculture, fisheries, and forestry is entirely dependent on a foundation of healthy
natural capital: the world's stocks of soil, water, biodiversity, and intact habitats. This foundation is now eroding
at an alarming rate, driven by an extractive economic model that has treated these essential assets as infinite. This
degradation is not a peripheral issue but a central threat that undermines productivity, reduces resilience, and

creates a self-reinforcing cycle of decline.
Biodiversity Loss — The Unravelling Web of Life

The planet is in the midst of a biodiversity crisis of unprecedented scale. The World Wildlife Fund's Living
Planet Report documents an average 69% decline in monitored populations of mammals, birds, fish, reptiles, and
amphibians between 1970 and 2018.'® This unravelling of the web of life is not an abstract environmental
concern; it represents the degradation of the very ecosystems that provide essential services like pollination,

water purification, and climate regulation.

The primary engine of this destruction is the global food system. The expansion of agriculture and unsustainable
food production is responsible for an estimated 80% of deforestation, 70% of all biodiversity loss on land, and
50% in freshwater.!® The ctisis, howevert, is not distributed evenly across the globe. The global demand for
agtricultural commodities has effectively externalized its envitonmental cost onto the wotld's most biodiverse
regions. This is starkly illustrated by the regional disparities in biodiversity loss, as detailed in the table below.

Table 2: Regional Analysis of Biodiversity Loss and Its Primary Drivers

Region Average Decline in Primary Drivers in the Region
Monitored Populations
(1970-2018)

Latin America & 94% Conversion of grasslands, forests, and wetlands for

Caribbean large-scale farming; overexploitation of species.

Africa 65% Habitat destruction and degradation; invasive species;
overexploitation of fish and mammals.

Asia Pacific 45% Changes in land use (e.g., for agriculture and logging);
overexploitation of species; pollution.

North America 33% Habitat loss and degradation; overharvesting;
emerging threats from climate change.

Europe & 24% High consumption footprints driving resource

Central Asia demand; historical habitat conversion predating the
1970 baseline.

Source: WWF Living Planet Report 2022'®

The staggering 94% decline in Latin America and the Caribbean is a direct consequence of the conversion of
vast, biodiverse ecosystems into cropland and pasture to satisfy global demand for products like soy and beef.
This highlights a critical dynamic: the consumption patterns in wealthier nations are a direct driver of
catastrophic biodiversity loss in developing ones.

Soil Degradation — The Silent Crisis

Beneath our feet, a silent crisis is unfolding. The world's topsoil, the thin layer of earth that sustains neatly all
agriculture, is being lost at a rate that far outpaces its natural formation. Soil erosion, the removal of topsoil by
wind and water, is a natural process, but it has been accelerated to catastrophic levels by human activities,
primarily intensive agriculture, deforestation, and overgrazing.?! Practices common in industrial farming, such as

extensive tillage and the removal of natural vegetation cover, leave soil exposed and vulnerable.
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The consequences are profound. This accelerated erosion leads to land degradation - the reduction or loss of the
land's biological and economic productivity - which currently threatens the well-being of at least 3.2 billion
people worldwide.?? Degraded land is less fertile, leading to crop yield losses of up to 50% in some areas and
directly threatening global food security.? It also loses its capacity to retain water, exacerbating the impacts of
drought. Furthermore, soil is a massive carbon reservoir; when it erodes, this stored organic carbon is released
into the atmosphere as carbon dioxide, creating another negative feedback loop that worsens climate change.

The rate of this loss is what makes it a true crisis. On arable or intensively grazed lands, estimated erosion rates
are 100 to 1,000 times higher than natural background rates of soil formation.?* Given that it can take up to
1,000 years to naturally produce just two to three centimeters of soil, this differential means we are effectively

"mining" a resource that is, for all practical purposes, non-renewable within a human lifespan.?
Water Scarcity — The Looming Global Crisis

Water, the lifeblood of all three sectors, is becoming an increasingly scarce and contested resource. Roughly half
of the world's population - between two and three billion people - already experiences severe water scarcity for at
least one month per year, a figure that is projected to rise dramatically due to the combined pressures of climate
change and population growth.?® Agriculture stands at the center of this crisis as the world's largest consumer of
freshwater, accounting for approximately 70% of all withdrawals globally.26 An estimated 3.2 billion people
currently live in agricultural areas facing high to very high water shortages, directly linking the availability of this
finite resource to the capacity for food production and the livelihoods of a significant portion of humanity. In
many of the world's most important agricultural regions, groundwater is being exploited far faster than it can be
replenished, a practice that is fundamentally unsustainable and poses a grave threat to future food supplies. This
creates intensifying competition for water between farmers, growing urban centers, and industrial users, setting

the stage for future conflicts over this essential resource.
Habitat Destruction — Erasing the Blueprints of Life

The degradation of individual resources like soil and water culminates in the outright destruction of entire
habitats, both on land and in the sea. This loss of complex ecosystems is the leading cause of biodiversity loss

and species extinction wortldwide.?”

In marine environments, habitats are being obliterated by a multitude of human pressures. Destructive fishing
practices, most notably bottom trawling, involve dragging heavy nets across the seafloor, physically pulverizing
sensitive ecosystems like coral reefs, seagrass beds, and sponge gardens.29 This is compounded by pollution from
land-based runoff, which creates nutrient-rich "dead zones" where marine life cannot survive, and the pervasive
threat of plastic debris, which smothers habitats and entangles wildlife.*® Superimposed on these direct physical
threats are the systemic impacts of climate change: ocean warming is triggering mass coral bleaching events,
while ocean acidification hinders the ability of corals and shellfish to build their skeletons, threatening the very
foundation of many marine ecosystems.*'

On land, the story is tragically similar. The primary drivers of terrestrial habitat destruction are the expansion of
agriculture and illegal logging. Vast areas of forest, wetland, and grassland—each a unique and vital habitat—are
cleared to make way for commodity crops and cattle ranching.?* This not only destroys the homes of countless
species but also leads to habitat fragmentation, where remaining patches of nature are too small and isolated to

support viable populations, accelerating the slide toward extinction.
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The Interlocking Crises: A Self-Reinforcing Cycle of Degradation

It is a critical error to view the crises of soil, water, and biodiversity as separate issues. In reality, they are deeply

interlocked, creating a powerful, self-reinforcing cycle of environmental degradation.

The cycle often begins with the drive for agricultural intensification. To boost yields, natural vegetation is cleared
and land is tilled, which dramatically accelerates soil erosion. As the rich topsoil is lost, the remaining soil
becomes compacted and loses its organic matter. This degraded soil has a greatly reduced capacity to absorb and
retain water. Consequently, rainfall that would have soaked into the ground to replenish aquifers instead runs off
the surface, carrying soil particles with it. This increases the risk of downstream flooding and simultaneously

reduces groundwater recharge, thus exacerbating water scarcity.

This runoff is not just water and soil; it is laden with the excess fertilizers and pesticides applied to the degraded
land to compensate for its loss of natural fertility. These agrochemicals flow into rivers, lakes, and coastal areas,
causing nutrient pollution (eutrophication). This triggers massive algal blooms that, upon decomposing, consume

all the oxygen in the water, creating vast "dead zones" and causing a catastrophic loss of aquatic biodiversity.

Finally, the cycle feeds back on itself. The loss of biodiversity within the soil itself - the complex community of
microbes, fungi, and insects that create healthy soil structure - further weakens its ability to resist erosion and
retain nutrients. This leaves the land even more degraded and less productive, forcing farmers onto the
"treadmill of intensification," where they must apply even more artificial inputs just to maintain yields, further
accelerating the entire destructive cycle. This is the very definition of an unsustainable system: one where short-

term production is achieved by liquidating the essential natural capital required for long-term survival.
Chapter 3: The Human Deficit: Labor, Rights, and Inequality

The profound environmental crises unfolding in the world's natural resource sectors are mirrored by an equally
severe social deficit. This human dimension of the polycrisis is characterized by systematically dangerous
working conditions, the pervasive exploitation of vulnerable populations, and deep-seated patterns of
discrimination. These issues are not unfortunate side effects but are often structurally embedded within the
production models that drive environmental degradation, disproportionately harming the poorest and most

marginalized groups.
Hazardous Labor Conditions

Across the board, agriculture, fisheries, and forestry are consistently ranked among the most hazardous
occupations in the world. Workers in these sectors face a daily barrage of risks that are often compounded by
inadequate safety training, lack of protective equipment, and weak regulatory oversight, particularly for those in

the informal economy.?

In agriculture, labor often involves arduous and repetitive tasks performed outdoors in extreme weather
conditions. Workers face routine exposure to hazardous chemicals, including pesticides and herbicides, which
have been linked to a range of health problems from respiratory issues to reproductive health hazards for

women. The operation of dangerous equipment and heavy machinery adds a constant risk of severe injury.®

Fisheries is notorious for being one of the most dangerous professions globally. The work is physically
punishing, involving long hours at sea in unpredictable and often severe weather conditions. The inherent risks
of working on marine or freshwater environments lead to high rates of injuries and fatalities, making it a perilous

way to earn a living.®
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In forestry, the intensive use of both light and heavy machinery creates a high-risk environment. Accidents are
common, especially when work is performed repetitively without sufficient safety preparation, training, and

hazard mitigation measures in place.?
Exploitation of Migrant and Vulnerable Workers

These sectors are heavily dependent on a global workforce of migrant and seasonal laborers, a demographic that
is particularly susceptible to exploitation and abuse. The precarious legal status of many migrant workers,
combined with their economic desperation, creates conditions ripe for forced labor and other severe human
rights violations. Deceptive recruitment practices are common, where intermediaries lure workers with false
promises, often charging exorbitant fees that trap them in debt bondage. Once on the job, workers are subjected
to abuses such as wage withholding, underpayment, confiscation of passports to prevent them from leaving, and
denial of basic necessities like adequate food and water. Visa arrangements that tie a worket's legal status directly
to a single employer give that employer immense power, making it nearly impossible for workers to leave an

abusive job without risking deportation.8

This exploitation is not limited to private actors. In some regions, state-imposed forced labor is a documented
risk for farmworkers. The expansion of industrial-scale agriculture, logging, and mining also frequently
encroaches upon the ancestral lands of Indigenous peoples and local communities. This often leads to violent
land grabbing, forced displacement, the destruction of traditional livelihoods, and intimidation of those who
resist. The principle that land ownership confers power is starkly evident, as the poor and Indigenous often lack
the formal land tenure needed to defend their rights against powerful commercial and state interests.

Systemic Discrimination

Beyond direct exploitation, these sectors are rife with systemic discrimination that marginalizes specific groups,
limiting their opportunities and reinforcing cycles of poverty.

Gender inequality is a pervasive feature. Globally, women make up 43% of the agricultural labor force, yet they
consistently face discrimination in the form of lower wages for the same work, segregation into lower-paying
jobs, and significant barriers to accessing land, capital, and financial control.?” In the fisheries sector, a stark
gender divide exists: while women dominate the land-based processing workforce, the more lucrative marine

fishing crews are almost exclusively male.

Migrant workers and ethnic minorities also face entrenched discrimination. Across all three sectors, they are
regularly paid lower wages than their local counterparts, are less likely to receive crucial safety training, and are
often subjected to verbal harassment and abuse. This creates a two-tiered labor system where the most

dangerous and lowest-paid work is relegated to those with the least power to object.
The 'Illegality-Exploitation Nexus'

A critical pattern emerges when analyzing the intersection of environmental crime and human rights abuses: the
highest risks of modern slavery and severe exploitation are consistently found within illegal resource extraction

operations. This is not a coincidence but a causal relationship, forming an "illegality-exploitation nexus."

The connection is most explicit in Illegal, Unreported, and Unregulated (IUU) fishing, where the risks of forced
labor are documented to be at their highest. Similarly, illegal logging is directly linked to violence, intimidation,
and hazardous working conditions for those involved.

The logic of this nexus is straightforward. Illegal operations are, by their very nature, conducted outside the reach
of legal and regulatory oversight. This absence of state authority creates a "shadow space" where labor laws,
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safety standards, and basic human rights are effectively null and void. Operators within these illicit markets are
driven by the pursuit of profit and face intense pressure to minimize costs, particularly when they need to
launder their illegal products into legitimate supply chains at a competitive price. Vulnerable populations -
especially undocumented migrant workers who may be in debt to their recruiters or fear contact with authorities
- represent an ideal source of cheap, disposable, and easily controlled labor. They have little to no legal recourse

against abuse.

Therefore, illegality in the natural resource sectors does not merely enable environmental crime; it actively creates
the perfect breeding ground for the worst forms of human exploitation to flourish. The two are inextricably
intertwined. The fight to protect the planet's forests and oceans is inseparable from the fight to protect the
human rights of the people who work within them. Any effective policy response must address this nexus,
recognizing that tackling environmental crime and combating modern slavery are two sides of the same coin.

Part II: Sector-Specific Analyses: Fault Lines and Failures

While united by the overarching pressures of the planetary polycrisis, each sector - agriculture, fisheries, and
forestry - exhibits its own unique set of internal contradictions, paradoxes, and systemic failures. This section
provides a granular analysis of these specific fault lines, revealing how the global crises manifest within the

distinct operational realities of each domain.
Chapter 4: Agriculture — The Paradox of Production

The global agricultural system is defined by a profound and dangerous paradox. The dominant model of the past
half-century, born from the "Green Revolution," succeeded in dramatically increasing global food production
and averting widespread famine. However, this very model of high-input, resource-intensive farming has now
reached its ecological limits and has become a primary driver of planetary degradation, threatening the long-term

basis of its own productivity.
Agrochemical Dependency

At the heart of the industrial agricultural model is a deep and growing dependency on synthetic agrochemicals -
fertilizers, pesticides, and herbicides. This reliance has generated a cascade of severe and often irreversible
consequences.®® Fertilizer runoff is a leading cause of water pollution in agricultural regions worldwide,
contaminating drinking water soutces and creating vast eutrophic "dead zones" in coastal waters. Decades of
intensive chemical use have degraded soils, stripping them of organic matter and destroying the complex
microbial biodiversity that underpins their fertility and resilience. This, in turn, increases the need for more
chemical inputs, locking farmers into a costly and environmentally damaging cycle.

Beyond the environmental toll, there are significant public health concerns. Widespread use of chemicals like
glyphosate and chlorpyrifos has been linked in scientific studies to increased risks of cancers, neurological
disorders, and hormonal disruptions, posing a threat to both farmworkers and consumers.?® This dilemma is
particularly acute in the developing world. In an effort to modernize agriculture, boost food production for
growing populations, and compete in global export markets, countries across Asia, Africa, and Latin America
have seen a rapid escalation in agrochemical use. This trend is often exacerbated by weak or pootly enforced
regulations, which allow harmful chemicals that are banned in wealthier nations to remain in widespread use.
Farmworkers in these regions often lack access to adequate safety training or personal protective equipment,
leading to high rates of acute and chronic poisoning. Furthermore, international market demands for visually
"petfect" produce often compel farmers to apply excessive amounts of chemicals to meet cosmetic standards,

prioritizing appearance over sustainability and health.
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The Water Crisis Nexus

Agriculture's insatiable thirst for water places it at the center of the global water crisis. Its consumption of 70%
of the world's freshwater is fundamentally unsustainable in an era of growing scarcity. In many of the planet's
most productive agricultural zones, from California's Central Valley to the plains of Northern India, groundwater
is being pumped from aquifers at a rate far exceeding natural replenishment. This depletion not only threatens
the future of farming in these regions but also jeopardizes urban water supplies and ecosystems. A genuine
transformation of the global food system is impossible without a radical shift toward more sustainable and
efficient water use, a change that requires not just new technologies like drip irrigation but also vastly improved

water governance and allocation policies at all levels.
Developed vs. Developing World Challenges

While the entire global agricultural system faces pressure, the nature of the challenges differs significantly
between developed and developing nations.

In developed countries, the problems are often those of a mature, highly industrialized system. These include
extreme market concentration in the hands of a few large corporations, aging and vulnerable transportation
infrastructure, persistent labor shortages, and dealing with the legacy of decades of environmental damage from
intensive farming. While advanced technologies like precision agriculture offer a path toward greater efficiency,
their adoption is uneven. Large, well-capitalized farms are increasingly using these tools, but the small and
medium-sized farms that still constitute the majority of agricultural enterprises often lack the financial resources

and technical expertise to implement them, creating a growing technology gap.

In developing countries, the challenges are of a different and often more fundamental nature. They include
underdeveloped rural infrastructure, limited access for smallholders to modern inputs, technology, and credit,
and extreme vulnerability to the climate shocks they are least responsible for creating. The scale of the task ahead
is immense; to meet projected demand, agricultural output in Sub-Saharan Africa and South Asia will need to
more than double by 2050. Achieving this feat without repeating the environmental mistakes of the first Green
Revolution is one of the greatest development challenges of the 21st century. Compounding these internal
difficulties, farmers in the developing world must also compete in a global market heavily distorted by the
agricultural subsidy policies of wealthy nations.

The "Treadmill of Intensification'

The interconnected problems of soil degradation and agrochemical dependency create a pernicious dynamic that
can be described as the "treadmill of intensification.”" This is a cycle where the short-term solution to declining
productivity becomes the long-term cause of even greater decline.

The process begins when a farmer adopts an industrial, high-input model to maximize yields, relying heavily on
synthetic fertilizers. Initially, this boosts production. However, over several seasons, the constant application of
these chemicals, combined with practices like monocropping and intensive tillage, degrades the health of the soil.
It loses organic matter, its structure breaks down, and the beneficial microbial life within it dies off. This
degraded soil is less fertile and less capable of holding water and nutrients.

To achieve the same yield as before on this impoverished resource base, the farmer is now forced to apply even
greater quantities of fertilizer and irrigation water. This action, of course, further accelerates the degradation of
the soil and increases the amount of chemical runoff polluting the surrounding environment. This creates a
treadmill effect: farmers must run faster and faster (i.e., apply more and more inputs) just to stay in the same

place (i.e., maintain their yields). This is an economically precarious position, as input costs continually rise while
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the underlying asset - the soil - depreciates. This treadmill is particularly unforgiving for smallholder farmers in
developing countries. They often lack the capital to afford the ever-increasing cost of inputs and are far more
vulnerable to the environmental consequences, such as drought or pest outbreaks, that result from a degraded,
non-resilient farming system. It is a system that traps them in a cycle of dependency, debt, and environmental

decline.
Chapter 5: Fisheries — The Tragedy of the Commons

The wortld's oceans, once perceived as a boundless soutce of sustenance, have become a global-scale illustration
of the "tragedy of the commons." This classic paradigm describes a situation where individual actors, operating
in their own rational self-interest, collectively deplete a shared resource, even when it is clear that doing so is not
in anyone's long-term interest. In the case of global fisheries, a combination of weak governance, petverse
economic incentives, and rampant illegal activity has led to the systemic depletion of vital marine resources,
threatening ecosystems and the livelihoods of hundreds of millions of people.

The Scale of Overfishing

The data on the state of global fish stocks is alarming. According to the Food and Agriculture Organization of
the United Nations (FAO), 37.7% of the world's assessed marine fish stocks were being fished beyond
biologically sustainable limits in 2021. This proportion has tripled in just half a century. When considering all
stocks, the situation is even more dire: almost 90% are classified as either fully exploited (meaning they are being
fished at their maximum sustainable capacity with no room for increased catches) or overfished.

This mismanagement is not only an ecological catastrophe but also a staggering economic failure. The global
fishing industry forgoes substantial economic benefits each year due to poor management and depleted stocks.
One analysis estimates that the cost of delayed action on implementing sustainable fishing reforms amounts to
more than $83 billion in lost potential revenue. This represents a massive squandering of natural wealth that

could be supporting coastal communities and contributing to global food security.
The Role of Harmful Subsidies

A key driver of this race to the bottom is the prevalence of harmful government subsidies. Globally,
governments provide an estimated US$22 billion annually in subsidies that directly contribute to unsustainable
fishing practices. These financial supports, which often take the form of fuel subsidies, vessel construction aid,

or other measures that offset the costs of fishing, create a deeply perverse incentive structure.

These subsidies lead to overcapacity - simply put, too many boats and too much fishing gear chasing a finite and
diminishing number of fish. They artificially skew the economics of fishing, allowing fleets to continue operating
and exerting pressure on fish stocks long after it would have become unprofitable to do so. In essence, public
money is being used to finance the destruction of a public resource. Recognizing this destructive dynamic, the
Wortld Trade Organization (WTO) recently finalized an Agreement on Fisheries Subsidies, which aims to
prohibit subsidies that contribute to IUU fishing and the targeting of already overfished stocks. The entry into
force of this agreement represents a potentially significant, albeit long overdue, shift in global policy.

Illegal, Unreported, and Unregulated (IUU) Fishing

Layered on top of the problems of legal overfishing is a vast and destructive "shadow" sector: Illegal,
Unreported, and Unregulated (IUU) fishing. This is a massive global enterprise, estimated to account for up to
20% of the wotld's teported fisheries production, with an illicit economic value ranging from $10 billion to $23.5
billion annually.
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1UU fishing operates completely outside the bounds of law and science, making it impossible to manage fisheries
sustainably. IUU operators ignore catch limits, fish in protected ateas, use destructive and banned fishing gear,
and fail to report their catches, rendering scientific stock assessments inaccurate. This illicit activity directly
undermines the efforts of law-abiding fishers and responsible managers, depletes fish stocks, and causes severe
damage to marine habitats. As established in Part I, this lawless environment is also a hotbed for some of the

world's worst human rights abuses, including forced labor, debt bondage, and human trafficking.
Convergence of Climate Change and Overfishing: Unpredictable Tipping Points

The twin pressures of overfishing and climate change are not acting in isolation; they are converging to create a
"petfect storm" that dramatically increases the tisk of sudden and potentally irreversible ecological tippin
p Y p y 8 pping

points.

The process begins with the chronic stress of overfishing. For decades, excessive fishing pressure has weakened
many fish populations, reducing their overall abundance, shrinking their average size, and eroding their genetic
diversity. This makes the populations inherently less resilient and more vulnerable to any additional

environmental stress.

Climate change is now introducing a powerful and unprecedented new stressor. As ocean temperatures rise,
these already-weakened fish populations are being forced to undertake mass migrations, shifting their ranges
toward the cooler waters of the poles to survive. This is not a slow, orderly procession; it is a rapid and chaotic

reshuffling of the entire marine ecosystem.

This mass migration fundamentally rewires marine food webs on a continental scale. Long-established predator-
prey relationships are broken as species move at different rates. New and unpredictable competitive interactions
emerge as migrating species arrive in novel ecosystems. The entire biological and ecological map of the ocean is

being redrawn in real time.

This presents an existential challenge to the very concept of fisheries management. Current management systems
are almost entirely location-based, built on decades of historical data about the abundance and behavior of
specific fish stocks in specific geographic areas. Regulations, quotas, and international agreements are all tied to
these fixed locations. As climate change drives fish across management boundaries, state lines, and even
international borders, this entire regulatory architecture is rendered obsolete overnight. The rules designed to
protect the fish no longer apply to where the fish actually are.

This convergence - of biologically weakened populations being forced into a chaotic migration that disrupts
ecosystems, all while the management systems designed to protect them become ineffective - creates a situation
of extreme and unpredictable risk. It dramatically elevates the probability of sudden stock collapses and
irreversible ecosystem shifts, or "tipping points," with devastating consequences for global food security and the
coastal communities that depend on a healthy ocean.

Chapter 6: Forestry — The World's Disappearing Lungs

The wortld's forests are critical life-support systems. They harbor the majority of terrestrial biodiversity, regulate
regional climates and water cycles, provide livelihoods for over a billion people, and act as the planet's "lungs,"
absorbing and storing vast quantities of atmospheric carbon. The ongoing destruction of these vital ecosystems,
driven primarily by the expansion of industrial agriculture and a vast, illicit trade in timber, represents a
catastrophic failure of global governance. This failure not only threatens countless species and communities but
also directly undermines efforts to stabilize the global climate.

A
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Drivers of Deforestation and Illegal Logging

The forces driving deforestation are overwhelmingly economic, enabled by systemic failures in governance. The
two principal drivers are the clearing of land for agriculture and the harvesting of timber for global markets. The
expansion of commodity agriculture - to produce beef, soy, and palm oil for international consumption - is the
single largest cause of forest loss, particularly in tropical regions like the Amazon and Southeast Asia.

Alongside this agricultural expansion is the immense and lucrative industry of illegal logging. The global trade in
illegally harvested wood is estimated to be worth between $50 billion and $150 billion annually, making it one of
the largest transnational criminal enterprises in the world. These powerful economic incentives are facilitated by
pervasive governance failures in many producer countries. Weak rule of law, a lack of political will to enforce
environmental protections, and endemic corruption and bribery create an environment where illegal

deforestation can proceed with impunity.
The Scale and Impact of Illegality

The scale of illegal logging is staggering. It is estimated to account for 15-30% of all global timber production. In
many tropical countries, the problem is even more severe, with illegal harvesting representing 50-90% of the

total logging activity.

This illicit trade has devastating consequences. It robs national and local governments of billions of dollars in
lost tax revenues and fees, depriving them of funds that could be invested in sustainable development and
poverty reduction. It also distorts global timber markets, depressing prices and making it exceptionally difficult
for legitimate, law-abiding forestry companies to compete. Furthermore, illegal loggers often deliberately target
high-conservation-value forests and protected areas, as these are often the last remaining stands of valuable, old-

growth timber. This means that the ecological damage caused by illegal logging is disproportionately severe.
Impact on Carbon, Biodiversity, and Communities

The consequences of this rampant deforestation extend far beyond the forestry sector itself, impacting the entire

planetary system.

From a climate perspective, the impact is immense. Forests are one of the world's largest carbon reservoirs.
When they are cleared and burned, this stored carbon is released into the atmosphere. Deforestation and forest
degradation are collectively responsible for up to 19% of the world's total greenhouse gas emissions, a

contribution larger than that of the entire global transport sector.

From a biodiversity perspective, the loss is incalculable. Forests, particularly tropical rainforests, are home to
the majority of the world's terrestrial species. Their destruction leads to widespread habitat loss, fragmentation,
and, ultimately, species extinction on a mass scale.

For human communities, the impact is often violent and tragic. Indigenous peoples and local communities
who have lived in and depended on these forests for generations are systematically devastated by illegal logging
and land clearing. They face the loss of their livelihoods, the destruction of their cultural heritage, forced
displacement from their ancestral lands, and are often subjected to intimidation, violence, and even murder when

they attempt to defend their territories from encroachment by loggers, miners, and ranchers.?® 3¢

The 'Leakage' Problem and the Transnational Nature of Deforestation

Efforts to combat deforestation are consistently undermined by a phenomenon known as "leakage," which
reveals the fundamentally transnational nature of the problem. The drivers of deforestation are global, while the
impacts are local, and purely localized solutions are therefore often ineffective.

(
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The process of leakage can be illustrated with a common example. A multinational company, responding to
consumer pressure, might commit to a "zero-deforestation" policy for the soy it sources from a specific, well-
monitored region of the Brazilian Amazon. This appears to be a positive step. However, the total global demand
for soy has not changed. In response, the agricultural producers who were previously clearing forest in the
monitored region simply shift their operations to a less-regulated area, such as the nearby Cerrado savanna or a
different country altogether, where they can continue deforesting without scrutiny. The deforestation has not
been stopped; it has simply "leaked" from one location to another.

This same dynamic plagues legal and policy interventions. Laws in consuming countries, such as the Lacey Act in
the United States, are designed to prohibit the import of illegally harvested timber. However, these laws typically
rely on the legal definitions and documentation of the source country. In an environment of weak governance
and corruption, these definitions can be manipulated, and fraudulent documents can be easily obtained, allowing
illegally harvested wood to be "laundered" into the legal supply chain.

This demonstrates that deforestation cannot be effectively addressed as a series of isolated, local problems. It is a
single, interconnected, transnational system. The drivers - global consumer demand for cheap commodities - are
geographically and psychologically disconnected from their devastating impacts. Consequently, any truly effective
response must also be transnational. It must move beyond individual projects and address the issue at a
jurisdictional or landscape level to prevent leakage. It must involve cooperation between source and destination
countries to establish robust, corruption-proof standards of legality. And, ultimately, it must address the
consumption patterns in wealthy nations that fuel the destruction in the first place.

Part ITI: The Global Architecture of the Crisis: Systemic Drivers

The crises within agriculture, fisheries, and forestry are not simply the result of poor practices on the ground.
They are symptoms of a deeper malaise, rooted in the very architecture of the global economic and political
systems that govern how we produce, trade, and consume natural resources. This section examines two of these
overarching systemic drivers: the inherent fragility of the global food system and the perverse incentives created
by international policy and trade rules.

Chapter 7: The Fragility of the Global Food System

The modern global food system is a marvel of productivity and logistics, capable of producing and moving
record quantities of food across the planet. Yet, this same system is characterized by deep structural
vulnerabilities, inefficiencies, and paradoxes, leading to a world where persistent hunger, malnutrition, and

ecological devastation coexist with unprecedented abundance.
Supply Chain Vulnerabilities

The agri-food supply chains that connect farms to consumers are marked by high levels of concentration and
consolidation. A small number of multinational corporations control key chokepoints in processing,
manufacturing, and distribution, creating a system with few redundancies and many potential points of failure.

This architecture, optimized for efficiency and low cost, is inherently fragile.

Recent global shocks have laid these vulnerabilities bare. The COVID-19 pandemic caused massive disruptions
as the sudden shift from foodservice to at-home consumption created logistical chaos, leading to shortages in
grocery stores while farmers were forced to destroy their crops. Russia's invasion of Ukraine, a major grain
exporter, halted shipments and sent global food prices soaring, exacerbating food insecurity worldwide. These
events have revealed that the system's long-term weaknesses - including aging transportation infrastructure,

chronic labor shortages, and the risk of trade disruptions - pose a constant threat to its stability.'®
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This fragility is particularly acute in the developing world. In many parts of Africa, for example, inadequate
infrastructure and inefficient transport services mean that logistics can account for as much as half of the final
delivered price of food. This not only makes food prohibitively expensive for the poor but also leads to
staggering levels of post-harvest loss. In sub-Saharan Africa, the value of grain lost after harvest each year due to

poor storage and transport exceeds the total value of all food aid received over the past decade.?®
The Paradox of Hunger and Malnutrition

The most glaring failure of the global food system is its inability to adequately noutish humanity, despite
producing more than enough calories to feed everyone. After decades of steady decline, global hunger is once
again on the rise, driven by a toxic combination of conflict, climate change, and economic shocks. In 2024,
nearly 295 million people faced high levels of acute food insecurity, requiring urgent action to save lives and

livelihoods.*

Simultaneously, the world is grappling with a more complex and insidious "triple burden" of malnutrition. While
about 733 million people suffer from chronic undernourishment (hunger), an even larger number - almost 2.33
billion - suffer from food insecurity without regular access to nutritious food.** At the same time, over 2 billion
people are now overweight, including 670 million who are obese. Projections indicate that the number of obese
people will soon overtake the number of hungry people globally.

This paradox is a direct result of the system's structure. The global food economy has incentivized the
production of a handful of cheap, calorie-dense commodity crops, which serve as the primary ingredients for a
global diet increasingly dominated by ultra-processed foods. These products - such as soft drinks, packaged
snacks, and fast food - are often stripped of vital nutrients. This demonstrates that true food security is not
merely about the availability of calories, but about access to nutritious, high-quality food - a goal the current
system is failing to meet.

Optimized for Calories, Not Resilience or Nutrition

The deep-seated problems of the global food system - its fragility and its failure to nourish - are not accidental
flaws. They are the logical outcomes of a system that has been implicitly optimized for a single, narrow goal: the

profitable production and distribution of bulk calories, rather than the resilient and sustainable nourishment of

people.

The economic logic of the system, heavily influenced by government subsidies and powerful market actors,
creates powerful incentives for farmers to specialize in a small number of staple commodity crops like corn, soy,
and wheat. This leads to vast monocultures that, while highly productive in the short term, are ecologically brittle
and dependent on chemical inputs. These bulk commodities are the perfect, low-cost raw materials for the highly
profitable ultra-processed food industry.

The result is a system that is remarkably efficient at its core task: moving massive quantities of cheap calories
around the globe. However, in achieving this efficiency, it has sacrificed diversity, which is the key to both
ecological resilience and human nutrition. It has created long, complex, and opaque supply chains that are
dangerously susceptible to shocks. The system's very design simultaneously generates fragility and malnutrition as
predictable by-products. It is successfully achieving its implicit economic goal - maximizing profit from the trade
in caloties - while demonstrably failing at its stated social goal of sustainably feeding and nourishing the wotld's
population.
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Chapter 8: The Perverse Incentives of Policy and Trade

The unsustainable practices that define much of modern agriculture, fisheries, and forestry are not solely the
result of individual choices made by farmers, fishers, or loggers. They are heavily shaped and, in many cases,
actively encouraged by the global rules governing agricultural support and international trade. This policy
architecture often creates a set of perverse incentives that distorts markets, incentivizes environmental
degradation, penalizes small-scale producers in the developing world, and ultimately undermines global food and
resource secutity.

The Distorting Effect of Agricultural Subsidies

One of the most powerful and distorting forces in the global food system is the massive scale of agricultural
subsidies provided by wealthy, developed nations to their farmers. These subsidies, which amount to hundreds
of billions of dollars annually, have profound and often detrimental effects on both the environment and global

trade dynamics.

The primary economic problem is one of market distortion. By artificially lowering production costs or
guaranteeing prices for their farmers, these subsidies encourage overproduction of certain commodities. The
resulting surpluses are often "dumped" onto the global market at prices below the actual cost of production. This
practice makes it virtually impossible for unsubsidized farmers in developing countries, who may be more
efficient producers in real terms, to compete. This systematic undermining of agricultural sectors in the
developing world stifles local economic development, increases poverty, and can create a dangerous dependency
on imported food.

The environmental consequences are equally severe. Subsidies are frequently tied to the production of specific
commodity crops, which encourages the expansion of large-scale monocultures. This practice depletes soil
health, reduces biodiversity, and increases reliance on chemical inputs. Subsidies for inputs like synthetic
fertilizers and pesticides directly incentivize their overuse, leading to widespread water pollution and damage to
ecosystems. In some cases, subsidies can even contribute to increased food loss, as producers who are
guaranteed a profit regardless of market conditions have less incentive to optimize their production and
harvesting practices to minimize waste.

The WTO Framework and Its Categories

The Wotld Trade Otganization's (WTO) Agreement on Agriculture (AA) attempts to regulate these domestic
support measures by categorizing them into different "boxes" based on their potential to distort trade. The
Amber Box includes policies considered to be the most trade-distorting, such as direct price supports that
incentivize production. These subsidies are subject to reduction commitments based on historical levels of
support. The Blue Box covers subsidies that are also linked to production but require farmers to limit their
output in some way. These are considered less distorting than Amber Box measures and are not currently subject
to spending limits. The Green Box is for policies deemed to have minimal or no trade-distorting effects. This
includes support for public services like agricultural research, infrastructure development, and environmental
programs, as well as "decoupled" income suppott for farmers that is not linked to their current production levels.
There are no limits on Green Box spending.

While this framework was intended to discipline trade-distorting support, it has been widely criticized for
creating loopholes that allow wealthy countries to maintain high levels of overall support by shifting their
subsidies from the more restrictive Amber Box to the unlimited Green and Blue Boxes. This has allowed them

to continue protecting their agricultural sectors while simultaneously pressuring developing countries, through
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other WTO rules, to open their markets to subsidized competition—a fundamental imbalance that perpetuates
global inequality.

Regional Trade Agreements (RTAs)

Adding another layer of complexity to the global trade landscape is the proliferation of Regional Trade
Agreements (RTAs). These agreements, negotiated between smaller groups of countries, create their own sets of
rules and preferential market access. While RT'As can stimulate trade among their members, they also create a
patchwork of regulations that can either reinforce or undermine broader goals of sustainability and equity,
depending on their specific provisions. The rise of RTAs has made the global trading system more fragmented

and less transparent, further complicating efforts to create a fair and sustainable set of rules for all.
Policy Incoherence as a Systemic Driver of Unsustainability

When viewed as a whole, the global policy architecture reveals a state of profound and systemic incoherence. On
one hand, international bodies and government agencies responsible for development and the environment -
such as the World Bank, the FAO, and environmental ministries - correctly identify the severe problems caused
by industrial agriculture and actively promote solutions like "climate-smart agriculture,”" agroecology, and
sustainable resource management. On the other hand, a different and often more powerful set of government
institutions - finance ministries, trade ministries, and agricultural departments in developed countries -
simultaneously maintain and defend the very subsidy regimes that make unsustainable farming the most
economically rational choice for their producers. These trade-distorting "Amber Box" subsidies directly
incentivize the resource-intensive monocultures and overproduction that the environmental agencies are trying

to mitigate.

This is a fundamental contradiction at the heart of global governance. Governments are, in effect, funding both
the problem and the supposed solution. The political power and financial resources backing the problem - in the
form of entrenched and politically popular subsidy programs - often dwatf the resources allocated to the
solution. This policy incoherence means that efforts to promote sustainability in the developing world are
constantly being undermined by the market-distorting actions of the developed world. It demonstrates that the
lack of progress toward a sustainable global food system is not merely a technical problem of finding the right
farming methods; it is a political problem rooted in a fundamental conflict within the architecture of global
governance itself. Overcoming this incoherence by reforming harmful subsidies and aligning trade policy with

environmental and development goals is an absolute prerequisite for any meaningful and lasting transition.
Part IV: Charting a New Course: An Integrated Framework for a Sustainable Future

Analyzing the polycrisis is a necessary first step, but it is not sufficient. The final part of this report moves from
diagnosis to an evaluation of potential pathways forward. A sustainable future for the world's natural resource
sectors cannot be achieved by tweaking the existing, failing system. It requires a paradigm shift - a fundamental
transformation in how we produce food and materials, and how we govern the global commons. This
transformation must be built on an integrated framework that synthesizes the best of modern technology with
the principles of ecological science, and is supported by a reimagined system of governance that aligns economic
incentives with long-term sustainability and social equity.

Chapter 9: Transforming Production — A New Synthesis of Technology and Ecology

The future of agriculture, fisheries, and forestry hinges on moving away from the brute-force, input-intensive
model of the 20th century toward a more sophisticated, knowledge-intensive model fit for the 21st. This new
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model must integrate the precision and data-processing power of modern technology with the holistic, systems-
thinking principles of ecology.

Precision Agriculture

One of the most promising technological frontiers is precision agriculture. This approach utilizes a suite of
advanced tools - including GPS-guided tractors, remote sensing drones, in-field sensors, and artificial intelligence
- to manage agricultural production with a high degree of accuracy and efficiency. Instead of applying water,
fertilizer, and pesticides uniformly across an entire field, precision agriculture allows farmers to apply these
inputs precisely where and when they are needed, down to the level of an individual plant. The potential benefits
are significant: increased crop yields, reduced input costs, and a substantially lower environmental footprint due

to less waste and chemical runoff.

However, the widespread adoption of precision agriculture faces considerable barriers. The high initial
investment costs for equipment and software can be prohibitive, especially for the small-scale farmers in
developing countries who make up the majority of the world's producers. Furthermore, many of these
technologies rely on robust internet connectivity, which is often lacking in rural areas. A significant "digital

divide" and a lack of technical training and expertise also present major hurdles to implementation.
Agroecology and Regenerative Agriculture

In parallel with technological innovation, there is a growing movement toward production systems based on
ecological principles. Agroecology and regenerative agriculture are two closely related approaches that seek to
design and manage food systems as whole ecosystems. Rather than relying on external chemical inputs, these
systems aim to optimize the natural interactions between plants, animals, soil, and the environment. They
prioritize building soil health and fertility, enhancing biodiversity, and utilizing natural ecosystem services like

pollination and pest control.

While the terms are often used interchangeably, there are some important distinctions. Agroecology is
frequently associated with social movements and carries a strong political dimension, emphasizing concepts like
food sovereignty, social justice, and the rights of smallholder farmers. Regenerative agriculture, while sharing
the focus on soil health, is sometimes framed more narrowly around a set of on-farm technical practices. This
less political framing has made it a more palatable concept for some large corporations seeking to improve their
environmental credentials, though this has also led to accusations of corporate greenwashing.

Sustainable Fisheries and Forestry Management
Similar transformative approaches are needed in fisheries and forestry.

In fisheries, the path toward sustainability lies in rigorous, science-based management. This involves a suite of
tools including regular scientific assessments of fish stock health, the establishment of firm, science-based catch
limits, restrictions on destructive fishing gear, and the creation of networks of marine protected areas to serve as
refuges and nursery grounds for fish populations. Modern technology can play a crucial role in this
transformation. Vessel Monitoring Systems (VMS) can track fishing boats in real time to ensure they comply
with regulations, while artificial intelligence can be used to analyze monitoring data and improve the accuracy of
stock assessments.

In forestry, sustainable management focuses on harvesting practices that maintain the long-term health,
biodiversity, and carbon-storing capacity of the forest ecosystem. This often involves selective logging rather

than cleat-cutting, protecting sensitive areas, and ensuring that harvesting rates do not exceed the forest's natural
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capacity to regenerate. These practices can be verified through independent, third-party certification schemes

that provide a market-based incentive for responsible management.
Technology as a Tool, Not a Panacea

A critical distinction must be made when evaluating these different pathways. Technology, including precision
agriculture, is a powerful tool, but it is not a panacea. Its ultimate impact is determined by the underlying system

and logic it is designed to serve.

It is entirely possible to use the tools of precision agriculture to make a fundamentally unsustainable system
slightly more efficient. For example, a farmer can use a GPS-guided sprayer to more precisely apply herbicides to
a vast, ecologically barren corn monoculture. This will likely reduce the total amount of herbicide used and
minimize runoff, which is a marginal environmental gain. However, it does nothing to address the core problems
of the monoculture system itself: its lack of biodiversity, its vulnerability to pests, and its long-term degradation

of soil health. In this scenario, technology is being used to optimize a flawed paradigm.

The truly transformative potential of technology lies in its ability to enable a transition to a new, more sustainable
paradigm. The same data-gathering and analytical tools used in precision agriculture could be deployed to help
farmers better understand and manage the complex ecological interactions at the heart of an agroecological
system. Drones and sensors could monitor soil health, biodiversity, and water retention in a diverse polyculture,
providing the knowledge needed to manage the system with fewer external inputs. In this vision, technology
becomes the enabler of an ecological logic, rather than a mere efficiency-enhancer for an industrial one. The
greatest progress will come not from a battle between technology and ecology, but from their intelligent
synthesis.

Chapter 10: Reimagining Governance — From Policy to Practice

Technological innovations and improved on-the-ground practices, while essential, cannot succeed in a vacuum.
They will inevitably fail if they are not supported by a fundamental overhaul of the governance structures,
economic incentives, and legal frameworks that shape the global natural resource economy. A sustainable future

requires not just new tools, but new rules.
Reforming Harmful Subsidies and Aligning Trade

The single most powerful lever for change is the reform and repurposing of harmful government subsidies. The
current system, which funnels hundreds of billions of dollars into practices that drive overfishing,
overproduction in agriculture, and environmental degradation, must be dismantled. The recent WTO Agreement
on Fisheries Subsidies is a crucial first step in this direction, but similar and more ambitious reforms are urgently
needed in the agricultural sector.

This is not simply a matter of eliminating support. Public funds can and should be repurposed to accelerate the
transition to sustainability. Instead of subsidizing the production of specific commodities, governments could
implement programs that provide "payments for ecosystem services." Under such a system, farmers and land
managers would be financially rewarded for adopting practices that deliver public goods, such as sequestering
carbon in their soil, protecting water quality, and enhancing biodiversity. This would align public spending with

public goals and create a powerful economic incentive for stewardship.
Strengthening Land Tenure and Community Rights

A growing body of evidence demonstrates that one of the most effective and cost-efficient strategies for

protecting forests and other vital ecosystems is to secure the land and resource rights of the Indigenous peoples
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and local communities who live within them. Communities with secure legal tenure over their lands have a
powerful, long-term incentive to manage them sustainably. They are often the most effective guardians against
illegal logging, poaching, and encroachment. Realizing this potential requires concerted action from national
governments to enact and enforce legal reforms that formally recognize and protect community land rights. It
also means ensuring that these communities have a meaningful voice and a central role in decision-making
processes that affect their territories, moving from a top-down, exclusionary model of conservation to one based

on partnership and empowerment.
Carbon Pricing and Markets (REDD+)

Another key governance tool, particularly for forestry, is the creation of financial mechanisms that make intact
ecosystems more valuable alive than dead. Programs like REDD+ (Reducing Emissions from Deforestation and
Forest Degradation) are designed to do just that. The core idea is to allow developing countries or sub-national
jurisdictions to sell carbon credits in international markets in exchange for verified reductions in their rates of

deforestation. This creates a direct financial incentive for forest protection.

For these markets to be effective, however, two critical conditions must be met. First, the price of forest carbon
must be high enough to genuinely compete with the powerful economic returns from alternative land uses like
cattle ranching or palm oil cultivation. Current prices, often at or below US30-US$50 range is needed to drive
large-scale change.37 Second, these programs must be implemented at a broad, jurisdictional level (e.g., across an
entire state or country) to prevent the problem of leakage, where protecting one patch of forest simply displaces

the deforestation to anothet.
The Role and Limitations of Certification Schemes

In the absence of strong government regulation, voluntary, market-based certification schemes have emerged as
a popular tool for promoting sustainability. Systems like the Forest Stewardship Council (FSC) and the
Programme for the Endorsement of Forest Certification (PEFC) for forestry, or the Marine Stewardship Council
(MSC) for fisheries, aim to provide consumers and businesses with a reliable way to identify and reward products

sourced from well-managed operations.

These schemes have undoubtedly raised awareness and improved practices in some areas. However, their overall
impact and effectiveness are the subject of considerable debate. Critics argue that their influence in the highest-
risk tropical regions, where governance is weakest, has been minimal. The high cost and complexity of achieving
certification can be a major barrier for small-scale producers, effectively excluding them from the "sustainable"
market. There have also been numerous documented cases where certification labels have been used to
"oreenwash" illegally or unsustainably harvested products, undermining the credibility of the entire system.
Furthermore, the effectiveness of any voluntary scheme is ultimately dependent on the strength of the undetlying
national laws and enforcement capacity; they are a complement to, not a substitute for, good governance. The
differences between the major schemes, particularly in forestry, are also significant, as outlined in the table

below.
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Table 3: Comparative Analysis of Sustainable Forestry Certification Schemes

Criterion Forest Stewardship Council (FSC) Programme for the Endorsement of
Forest Certification (PEFC)

Governance Global, multi-stakeholder organization with equal International "umbrella" organization that

Structure voting power for environmental, social, and acts as a federation of national standard-
economic chambers. setting bodies; often described as more

industry-aligned.

Standard Develops a single, global set of performance-based Does not create its own forestry standards.

Development principles and criteria that are applied worldwide, Instead, it endorses national standards
with some regional adaptation. developed by its members against a

"benchmark" standard.

Key Strengths  Widely regarded as having the highest and most Flexibility and adaptability to diverse local
rigorous environmental and social standards; strong and regional forestry contexts; lower cost
protections for Indigenous peoples' rights; high level =~ and complexity can make it more accessible;
of trust among environmental NGOs. largest certified forest area globally.

Documented High cost of certification can be a bartier for Accused by critics of being an industry-led

Criticisms smallholders; limited market penetration and impact  alternative with weaker, less consistent

in high-risk tropical regions; documented scandals
involving the certification of illegal or unsustainable
operations ("greenwashing").

Conclusion: From Polycrisis to Coordinated Action

standards; the variability of endorsed
national standards can lead to confusion and
a "race to the bottom".

The analysis presented in this report leads to an unequivocal conclusion: the myriad challenges confronting the
global agriculture, fisheries, and forestry sectors are not a collection of separate, isolated problems. They are the
interconnected and mutually reinforcing symptoms of a single, overarching polycrisis. This crisis is driven by the
fundamental collision between the demands of an extractive global economic model predicated on perpetual
growth and the finite, fragile reality of the planet's life-support systems.

The evidence demonstrates that the web of causality is dense and complex. The demand for cheap agricultural
commodities in one part of the world drives deforestation and human rights abuses in another. Government
subsidies designed to support domestic farmers distort global markets and incentivize the very environmental
degradation that other government agencies are trying to combat. The industrial practices that boost short-term
yields systematically erode the soil, water, and biodiversity upon which all future production depends. The
climate change fueled by these sectors then returns as a threat multiplier, exacerbating every undetlying

vulnerability and pushing already stressed systems toward collapse.

Given this interconnectedness, it is clear that siloed, piecemeal solutions are destined to fail. Attempting to
address soil degradation without reforming the agricultural subsidies that encourage it is futile. Fighting illegal
logging without tackling the transnational demand, corruption, and governance failures that enable it is a losing
battle. Promoting sustainable fishing practices will have little effect if climate change makes the underlying
ecosystems uninhabitable. The nature of the polycrisis demands an equally integrated and systemic response.

Charting a path forward requires a profound and coordinated transformation. This is not a matter of simply
tweaking the existing system for marginal gains in efficiency. It is a matter of fundamentally redesigning the
system to operate within planetary boundaries and to serve the long-term well-being of all people. This
transformation must proceed along three parallel tracks:

e A Transformation in Production: A decisive shift away from input-intensive, extractive models
toward knowledge-intensive systems that integrate the precision of modern technology with the wisdom
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of ecological principles. This means scaling up approaches like agroecology, regenerative agriculture, and

science-based, ecosystem-level management in fisheries and forestry.

A Transformation in Governance: A radical overhaul of the rules and incentives that govern the
global economy. This requires achieving policy coherence across the domains of trade, agriculture,
finance, and the environment. It means eliminating the perverse subsidies that finance our own
destruction and repurposing public funds to reward stewardship. It demands the strengthening of legal
frameworks to protect the rights of Indigenous peoples and local communities, who are often the most

effective guardians of our planet's natural capital.

A Transformation in Values: A societal shift in how we value our natural resources. This involves
moving beyond a narrow, extractive mindset that sees forests, oceans, and soils merely as commodities
to be exploited, and toward a holistic perspective that recognizes their intrinsic value and their
indispensable role in sustaining all life. This requires greater transparency in supply chains and new
economic models that account for the true costs of environmental degradation and social harm.

The task is monumental, and the stakes could not be higher. The continued degradation of the world's natural

resource base is not an environmental issue to be relegated to the margins of economic and political debate. It is

a direct threat to global stability, human health, and economic prosperity. The polycrisis presents a formidable

challenge, but it also offers a historic opportunity: to build a more resilient, equitable, and truly sustainable

relationship between humanity and the planet that is our only home.
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