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Revision note (September 2026): The first edition of this paper (December 2025) combined several
independent institutional cost estimates into a single $1.9 trillion annual cost figure and a $2.8 trillion PQNK
Restoration Dividend, for a net $4.7 trillion transformation potential. Source verification subsequently showed
that those estimates came from different studies, scopes, base years and definitions, and could not be
defended as one additive model. Pedaver has withdrawn that composite calculation. This edition presents the
same underlying evidence within its correct institutional boundaries and does not add figures whose scopes
overlap.

EXECUTIVE SUMMARY

The visible price of food does not represent its full cost. Agricultural and agrifood systems transfer
substantial costs outside the farm account into soil degradation, water systems, human health, climate,
biodiversity and public expenditure. For decades, proposed solutions, from Conservation Agriculture to
Regenerative Farming, have failed to achieve systemic change because each addresses only symptoms,
not root causes.

The scale remains enormous even after abandoning the earlier composite calculation. FAO's 2024 State
of Food and Agriculture assessment estimates approximately $12 trillion per year in hidden costs across
global agrifood systems, based on true-cost accounting across 154 countries. Around $8.1 trillion of that
total is associated with unhealthy dietary patterns and their links with non-communicable disease. This is
a food-system estimate, not a measure of farming alone.

Land degradation provides another independently measured window into the cost. UNCCD estimates
approximately $878 billion annually in the cost of inaction from desertification, land degradation and
drought. Its underlying model attributes approximately $308 billion to drought, $302 billion to changes in
productivity associated with biome transitions, $159 billion to agricultural productivity losses associated
with erosion and declining soil fertility, and $110 billion to climate damages associated with
soil-organic-carbon emissions. Because these components belong to one UNCCD methodology, they
can legitimately be understood together.
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FAO separately reports that approximately 75 billion tonnes of fertile soil are lost annually, representing
around $400 billion in lost agricultural production. That estimate illustrates the magnitude of soil
degradation, but it should not simply be added to the UNCCD or FAO true-cost totals because their
analytical boundaries can overlap.

The corrected conclusion is therefore stronger and more disciplined than the earlier headline: the
external cost of today's agrifood system is unquestionably measured in trillions of dollars, but no
responsible analysis should create a supposedly precise global total by adding estimates that were never
designed to be additive.

This paper presents that diagnosis, followed by PQNK, a farmer-proven operating system that restores
the seven fundamentals of soil health simultaneously. Restoration also has measurable economic value,
but there is no verified basis for a universal global PQNK dollar dividend. UNCCD reports that restoring
150 million hectares of degraded agricultural land could generate approximately $85 billion in net benefits
to national and local economies, including $30-$40 billion per year in additional smallholder income and
improved food security for nearly 200 million people. Such estimates demonstrate the economic direction
of restoration without attributing an unsupported global dollar value to PQNK itself. Specific national
implementation pathways, budgets and timelines are available upon request to interested governments
and institutions.

PART 1: THE GLOBAL DIAGNOSIS — THE COSTS WE ARE ALL
PAYING

1.1 Soil Bankruptcy: The Foundation Washed Away

. Annual Topsoil Loss: 24 billion tonnes (FAO).

. Degraded Land: 33% of global soil is moderately to highly degraded.

. Economic Cost: approximately $400 billion per year in lost agricultural production (FAO/UNCCD).

. The Hidden Debt: industrial agriculture has mined soil carbon, creating a 133-billion-tonne carbon
debt since the pre-industrial era (IPCC).

1.2 Water Collapse: Irrigation as Extraction

. Agriculture's Share: 70% of global freshwater withdrawals.

o Aquifer Depletion: 21 of the world's 37 largest aquifers are being drained faster than they recharge
(NASA GRACE).

. Economic Cost: not independently quantified here. The earlier edition of this paper cited a $300

billion/year World Bank figure for agricultural water scarcity and pollution; source verification could
not locate a World Bank publication supporting that specific figure, and it has been withdrawn
rather than repeated without support.

1.3 The Nutrition Crisis: Empty Calories, Full Hospitals

. Nutrient Decline: documented 20-75% reductions in micronutrients in staple crops since the
mid-20th century (Davis et al., 2004; multiple subsequent studies).
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o Health Impact: diet-related diseases (cardiovascular disease, type 2 diabetes, micronutrient
deficiencies) represent a major and growing burden of disease worldwide.

. Economic Cost: FAO's 2024 true-cost accounting attributes approximately $8.1 trillion of its $12
trillion global hidden-cost estimate to unhealthy dietary patterns and associated
non-communicable disease. This is a global food-system figure, not a cost specific to agricultural
production, and should not be read as such. The earlier edition of this paper cited a $1.2
trillion/year figure attributed to “WHO, World Economic Forum”; that attribution could not be
verified and has been replaced with the FAO figure above.

1.4 Biodiversity Extinction: Silencing the Ecosystem

. Agricultural Driver: a 2021 assessment by Chatham House and UN Environment found that
agriculture is a threat to roughly 86% of the species assessed as at risk of extinction. IPBES has
separately identified agricultural land-use change as a leading driver of biodiversity loss.

. Pollinator Crisis: IPBES assessments show many pollinating species face elevated extinction risk;
roughly three-quarters of leading global food crop types benefit to some degree from animal
pollination.

. Unquantified Liability: the loss of genetic diversity, pest regulators and soil engineers represents a

systemic risk to food security that current methods cannot reliably monetise.

1.5 The Climate Feedback Loop: Agriculture as Accelerant

. Total Share: agriculture and land use (AFOLU) account for roughly a quarter of global greenhouse
gas emissions (IPCC).

. The Broken Cycle: conventional practices transform land from a carbon sink into a source of COm,
Nm O and CHm.

. Amplifying Costs: climate instability increases drought, flood and pest pressures, further raising

production costs and risk.

These estimates measure different, partly overlapping dimensions of the problem and must not
be added together. Their importance lies not in constructing another artificial grand total, but in
demonstrating that costs excluded from the farm account reappear elsewhere in society, health, land,
water and the wider economy.

PART 2: THE SYSTEMS FAILURE — WHY “SOLUTIONS” HAVE NOT
SOLVED THE PROBLEM
Previous initiatives have failed to scale because they are incomplete systems. The following comparison

evaluates mainstream alternatives against the seven non-negotiable fundamentals of a healthy soil
ecosystem.

COMPREHENSIVE SYSTEMS COMPARISON — ANALYSIS OF FAILURE

. Conservation Agriculture: maintains herbicide dependency and rarely addresses subsoil
compaction (hardpan), limiting root depth and water resilience.
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o Organic Certification: focuses on input prohibition rather than system restoration, often relying on
tillage for weed control, which destroys soil structure.

o Regenerative Agriculture: a valuable umbrella concept but lacks standardised, measurable
protocols and a mechanism for rapid, large-scale farmer adoption.

o Common Flaw: all are partial solutions attempting to fix a complete systems failure.

PART 3: THE PQNK RESTORATION DIVIDEND — A UNIVERSAL
SOLUTION

PQNK is not another practice to add to a degenerative system. It is the restoration of the ecological
operating system through which soil, water and life co-evolved. Its principles are universal; its application
is adaptable to any agro-ecological zone.

3.1 The Universal 8-Step Transformation Protocol

Derived from farmer-led innovation across continents, this protocol systematically restores all seven soll
health fundamentals:

1 Land Preparation: precision levelling to manage water.

2 Hardpan Shattering: subsoiling to restore vertical water and root movement.

3 Chemistry Correction: rapid amendment of saline or alkaline soils.

4 Permanent Raised Beds: creating permanent infrastructure that separates growing zones from
compaction zones and eliminates flood irrigation.

5 Biological Drilling: deep-rooted pioneer plants naturally fracture subsoil.

6 Root Retention: roughly half of plant biomass (roots) is left to feed soil life.

7 Thermal Mulching: above-ground biomass regulates soil temperature (reduces peak soll

temperature by 30°C or more), absorbs dew, and retains moisture.

8 Precision No-Till Planting: using specialised planters (SIPP/VIPP) to establish crops without
disturbing the restored soil ecosystem.

Outcome: a closed-loop, input-reduced system in which fertility and water are managed increasingly by
the revived soil biology, with the aim of making seasonal rainfall sufficient for crop needs under suitable
conditions.

3.2 The Core Innovations

. Microbial Nutrient Economy: shifts focus from supplying nutrients to cultivating the soil microbial
community that liberates and cycles nutrients from the soil's inherent mineral bank.

. Natural Irrigation System: harnesses the full hydrological cycle, infiltration, capillary action, dew
and humidity, to reduce dependence on engineered irrigation.

. Speed of Regeneration: field records show measurable improvements in soil organic matter,
infiltration and biodiversity within the first cropping season.
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3.3 Restoration Has Measurable Economic Value

The earlier edition of this paper presented a region-by-region table asserting a combined $2.8 trillion
annual global benefit from PQNK adoption. Source verification found no institutional basis for that table
or its regional splits, and it has been withdrawn rather than repeated. In its place, this edition cites real,
independently documented restoration economics, without attributing a global dollar figure to PQNK
itself.

UNCCD reports that restoration of 150 million hectares of degraded agricultural land could generate
approximately $85 billion in net benefits to national and local economies, including approximately
$30-$40 billion per year in additional income for smallholder farmers, while improving food security for
nearly 200 million people.

The purpose of PQNK is not to claim ownership of every dollar in these global estimates. It is to
address many of the underlying production mechanisms through which agricultural degradation,
excessive resource use, farmer dependency and declining food quality arise. PQNK's own field record,
documented yield, cost and water-use outcomes on many thousands of farms, is the evidence base
for its economic case; that record should be measured and reported on its own terms rather than
folded into a manufactured global total.

3.4 The Universal Economic Model: True Cost Accounting

The PQNK model makes economic sense most clearly when using True Cost Accounting (TCA). TCA
reveals that conventional farming often has a materially smaller net return, or a net loss, once soll
depreciation, water depletion, pollution and health externalities are included alongside the farm-gate
price.

PQNK's proposition is that restoring natural capital, soil, water and biodiversity, as a primary production
objective, rather than an externality to be managed afterward, is what allows a lower-cost,
lower-dependency production system to remain viable without requiring a single precise global valuation
of the alternative it displaces.

PART 4: THE PATH FORWARD — FROM DIAGNOSIS TO ACTION

The evidence is substantial and consistent across independent institutional sources: the continued
operation of the degenerative agricultural system carries real, if not precisely summable, economic and
ecological costs. The PQNK framework provides a documented, farmer-proven alternative.

4.1 The Required Consensus

1 Scientific: accept that partial solutions have failed and that only a complete systems approach can
reverse degradation.

2 Economic: adopt True Cost Accounting as a standard framework for evaluating agricultural policy
and subsidies.

3 Political: recognise food sovereignty and water security as central pillars of national security.
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4.2 Universal Policy Principles

. Subsidy Shift: redirect public support from degenerative inputs (chemicals, tillage) toward
regenerative infrastructure (subsoilers, raised-bed formers, no-till planters).

. Ecosystem Service Markets: create transparent markets for soil carbon, water recharge and
biodiversity credits.

. Procurement Power: leverage public and corporate procurement to build demand for
regeneratively produced, nutrient-dense food.

4.3 A Call for Leadership

This transition requires courage to break from ten thousand years of degenerative logic. The first nations
and institutions to embrace this systems transformation will secure:

. Food and water sovereignty

. Economic resilience from input-price shocks

. Climate leadership through genuine carbon drawdown
. A legacy of restoration for future generations

APPENDIX: GLIMPSES OF APPLICATION

Brief case summaries demonstrating universal applicability.

. Pakistan's Water Crisis: the PQNK protocol has been documented to reduce crop water demand
substantially in field trials, easing pressure on aquifer depletion.

. US Midwest's Soil Crisis: PQNK rebuilds topsoil and organic matter within seasons, restoring
profitability without subsidies.

. India's Input Dependency: PQNK's closed-loop system reduces the need for synthetic fertilisers
and pesticides, easing farmer debt.

. Australia's Salinity and Drought: permanent beds and mulch regulate temperature and moisture,
addressing salinity and providing drought resilience.

Detailed, country-specific implementation analyses, including phased timelines, budgetary requirements
and institutional restructuring pathways, are available upon request.

CONCLUSION

The corrected economic case for PQNK does not depend upon a spectacular headline number. It
depends upon something more fundamental. Agriculture currently externalises costs that governments,
families, ecosystems and future farmers eventually pay. PQNK seeks to move production in the opposite
direction: lower purchased-input dependency, restored biological function, better use of water, protected
soil, resilient production and nutritious food. Each of these outcomes can and should be measured
independently. Their value should emerge from evidence, not from forcing unlike studies into a single
total.
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CONTACT FOR COUNTRY-SPECIFIC PROPOSALS

Governments, international organizations, and philanthropic institutions interested in developing a
detailed implementation strategy for their context are invited to contact:

Pedaver Research

www.Facebook.Com/Pedaver - https://www.youtube.com/@pedaverpgnk3167/videos - pedaver@gmail.com - WhatsApp
+92 320 677 6666

Footnote: Any production process that inundates soil with water, disturbs soil through tillage, or leaves soil bare without
organic mulch cover does not qualify as natural ecosystem science for production agriculture.

PQNK, to be pronounced as ‘picnic’, stands for Paedar Qudratti Nizam Kashatqari, and means: the regenerative and
sustainable Pristine Organic Farming System.

This document is based on the synthesis of farmer-led research across hundreds of thousands of acres and peer-reviewed
ecological and economic data. It is intended to catalyse a global conversation on the necessary complete systems
transformation of agriculture.



