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Introduction

Within the economics of geopolitics and global agricultural trade, the concept of a country
being a "residual store" or a "supplier of last resort" in global grain markets describes a
country’s agricultural economy that maintains a significant structural capacity to store,
finance, and hold commodities off the market for an extended period of time. This residual
storage condition typically occurs when global supply exceeds demand and, conversely,
injects liquidity and physical volume back into global supply channels during periods when
supply deficits develop.!

This paper explores the structural pillars that enable the United States to carry substantial
residual global grain inventories and then to efficiently release these inventories when
required by the global market. Specifically, this paper analyzes:

I.  Accessinthe United States to highly competitive, sophisticated, and deeply liquid
capital markets:

A. tofinance massive physical grain inventories in the short term; and

B. to continuously fund the construction and modernization of supply chain
assets that support grain handling, storage, and warehousing infrastructure
in the long term.

.  The capacity to seamlessly manage inter-seasonal price risk through deeply liquid,
well-established grain futures and derivative markets.

lll.  Ongoing access and development of specialized human capital and skills capable
of executing complex physical and financial arbitrage, along with merchandising
and risk management strategies, in addition to generational institutional knowledge.
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Four Pillars of Highly Efficient Grain Storage and Supply Chain
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Agricultural marketing systems and commodity markets in the United States are uniquely
sustained by the following:

1) High-functioning short-term money markets and formal warehouse frameworks that
help keep grain inventory carrying costs low.

2) Access to long-term capital markets that continuously build out permanentinland
grain storage infrastructure.

3) Highly liquid derivative markets that allow firms to hedge out their flat-price risk and
capture storage carries, e.g., CME Group (Chicago Mercantile Exchange & Chicago

Board of Trade) and ICE Futures U.S. (Intercontinental Exchange).

4) The availability of a deep talent pool of specialized human capital that preserves
institutional knowledge and expertise that can execute complex global market

arbitrage.

Together, these four pillars of the United States grain marketing system help to ensure that
when global markets experience structural oversupply, excess volume may then flow
predictably into United States grain storage assets.

Conversely, during global grain supply deficits, this same infrastructure acts as the
ultimate guarantor of grain market liquidity, helping to stabilize global food supply chains
and cementing the United States' vital role in international agricultural trade.




Although crop production in regions like South America (specifically Brazil and Argentina)
has experienced substantial growth in production and seasonal export volumes of grains
and oilseeds, they frequently lack the operational infrastructure, financial, and institutional
capacity to add stability to the global market." Instead, these regions operate primarily on
an "expedite-to-port" logistical model, clearing inventories post-harvest as rapidly as
possible, caused by localized grain storage and transportation bottlenecks, high internal
carrying costs, as well as a frequent need for hard foreign currency within local, regional,
and national grain handling sectors of the industries.

In the post-World War Il globalized economy, the United States has uniquely become the
global residual storehouse of grains and oilseeds. This positioning is not merely a
consequence of the United States holding vast, abundant crop production resources and
favorable geography; rather, it has been driven by a highly efficient supply chain which is
supported by skilled human resources and a well-established institutional framework
spanning the United States' grain and financial industries.

1 ACCESS TO CAPITAL MARKETS

1.1 Short-Term Capital Markets and Inventory Financing

Physical grain storage is inherently an exercise in capital allocation. Holding millions of
bushels / metric tons of corn, soybeans, wheat, and other crops across marketing years
require billions of dollars in working capital.

The United States agricultural sector operates within one of the most competitive and
highly liquid short-term capital markets in the world, enabling grain producers, commercial
grain elevators, merchandisers, and exporters to finance inventories at a competitively low
cost of capital.

1.1.1 The Farm Credit System and Agricultural Banking Liquidity

A foundational pillar of United States short-term agricultural liquidity is the Farm Credit
System (FCS), a government-sponsored enterprise (GSE) established by Congress in 1916.

The FCS functions by issuing debt securities directly into the global money markets,
tapping into massive pools of institutional liquidity. As a result of its implicit government
backing, the FCS secures capital at yields only marginally above U.S. Treasuries. It then
passes this structural cost advantage down to agricultural cooperatives and commercial
agribusinesses.
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In tandem with the FCS, large commercial money-center banks support highly specialized
agricultural lending divisions. This dual structure creates intense competition in the short-
term credit market, keeping interest rate “spreads” thin on seasonal operating lines of
credit, inventory loans, and revolving credit facilities.

1.1.2 Collateralization and Warehouse Receipt Financing

The efficiency of short-term grain financing in the United States is further amplified by an
exceptionally reliable legal framework governing collateral. Through the United States
Warehouse Act (USWA), federal and state licensing systems regulate warehouse receipts—
both physical and electronic.

When a grain elevator receives grain, it issues a warehouse receipt that functions as a
highly standardized, legally secure document of title. United States short-term capital
markets treat these receipts as near-cash collateral.

Warehouse Receipts, Warehouse Warrants, Shipping Certificates, and Bills of Lading are all
legal documents that represent a claim to ownership of goods, also known as Documents
of Title.

Document Issuer Primary Purpose Status of Goods
Warehouse Warehouse Acknowledges receipt and storage Stored in a fixed warehouse
Receipt Operator of goods in a warehouse. facility.
Serves as a specific document of . .
Warehouse Warehouse o Stored in a warehouse, tied
legal ownership/title that can be . .
Warrant Operator directly to a receipt.
pledged or traded.
. Exchange- Acts as a commitment to deliver a .
Shipping . In transit or backed by
. Approved commodity upon request (often .
Certificate o . collateral/inventory.
Facility used in futures markets).
. . Carrier or . . .
Bill of Lading Transport Acts as a receipt of goods for Currently in transit or
(BOL) P shipment and a contract of carriage. loaded for transport
Company

As aresult of the storing warehouse retaining a responsibility to maintain an underlying
quality grade according to strict USDA Federal Grain Inspection Service (FGIS) standards,
lenders face minimal valuation risk. If a grain merchandiser requires $50 million to carry an
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inventory of yellow corn through a period of global oversupply, a commercial lender can
rapidly extend credit against these certified electronic warehouse receipts.

1.1.3 A Comparative Disadvantage: Emerging Market Carry Costs

To understand why the United States functions as the residual store, one must contrast its
short-term financing landscape with that of its primary competitors, such as Brazil.

For example, Brazilian agribusinesses operate in a macro-financial environment historically
defined by structural volatility, significantly higher domestic interest rates (e.g., the Selic
Rate'), foreign exchange risk, and elevated sovereign risk premiums.

While the Brazilian government offers subsidized credit programs like the Plano Safra®,
these funds are routinely exhausted by primary production costs, leaving commercial firms
and their merchandisers reliant on what can be accurately described as “expensive”
private credit markets, international trade finance, or barter structures. The steep cost of
carrying inventory in South America creates a powerful economic incentive to move grain
out of local geography and into the global supply chain immediately upon harvest. These
conditions and economic forces in Brazil help cause the United States system to act as the
ultimate sponge for excess global volumes."

Other countries, such as Argentina, also have a high demand for “hard currency” (primarily
U.S. Dollars) to meet payment for essential imports and foreign debt, which further
incentivizes timely commodity exports. Since international suppliers of grain will frequently
not accept what can be accurately described as “volatile” local currencies, like the
Argentine peso or Brazilian Real, the country relies heavily on its agricultural sector
(soybeans, corn, and wheat) to bring in U.S. Dollars into the country through exports.

1.1.4 Macroeconomics: Monetary Policy Divergence and Carry Economics

The structural designation of the United States as the world's residual storer of grain and
oilseeds is fundamentally reinforced by the divergence between domestic and
international macroeconomic policy — specifically the actions of the U.S. Federal
Reserve compared to emerging market central banks, such as the Banco Central do
Brasil.




The mathematical formula for the physical cost of carrying a commodity inventory over
time (\(C\)) can be simplified as:

\(C=W+I+Y\)
Where:
e \(W\) represents physical warehousing and insurance costs.
¢ \(I\) represents the opportunity cost of capital (interest rates).
e \(Y\) represents physical degradation or shrinkage.

Since grains and oilseeds are globally traded U.S. dollar-denominated assets, the
associated interest rate component (\(/\)) acts as an effective economic filter.

When the U.S. Federal Reserve adjusts its benchmark Federal Funds Rate, it dictates the
baseline floor for global liquidity. Even during periods of domestic monetary tightening by
the Federal Reserve, the “systemic risk premium” embedded within U.S. dollar financial
assets remains the lowest in the world. Consequently, United States grain warehouse
operators can borrow against their inventory at tight spreads above the risk-free rate.

Conversely, Brazil's monetary policy committee Copom (Comité de Politica Monetaria)'
must set its benchmark Selic Rate"" significantly higher to combat structural domestic
inflation, defend the value of the Brazilian Real (\(BRL\)), and compensate global investors
for sovereign risk. This divergence between the monetary systems of the two countries
creates a highly punitive financial penalty for holding physical grain and oilseed inventories
within Brazilian borders as opposed to the United States.

When the Selic rate hovers in double-digit territory, a Brazilian trading house or large-scale
producer faces immense capital erosion by leaving soybeans or corn sitting in interior
silos.” The opportunity cost of capital forces South American supply chain networks to
immediately convert physical grain into hard currency cash flows.

Furthermore, because emerging market agribusinesses are heavily exposed to currency
fluctuations, a strengthening (weakening) U.S. dollar increases (decreases) the domestic
value of their dollar-linked grain sales, respectively. This situation creates powerful dual
incentives: firms rush to dump physical inventory onto ocean-going vessels immediately
post-harvest to capture local currency windfalls and escape high local interest expenses,
as well as foreign exchange volatility.

These physical volumes exported by South America to meet spot demand must be
absorbed by a financial ecosystem that can most economically afford the carrying costs.
The United States financial landscape, insulated by the Fed's role as the global printer of




the reserve currency, absorbs this excess supply. The lower capital carry costs of the
United States financial sector allow its commercial warehouse operators to lock in
financial spreads and store the grain, preventing a total collapse of global spot grain
prices.”

1.2 Long-Term Capital Markets and Supply Chain Infrastructure

While short-term capital allows firms to own grain inventories inside a warehouse, long-
term capital determine whether the grain storage and handling asset is able to be builtin
the first place.

The construction of modern grain handling assets, including high-capacity shuttle train
loaders, high-throughput river terminals, and deep-water port facilities, as well as
expansive country warehousing assets, requires substantial upfront capital expenditures
with amortization timelines spanning decades. The extensive integration of the United
States capital markets provide a unique asset-funding mechanism that competing
countries struggle to replicate.

Emerging Market Competitors

Capital Attribute U.S. Agricultural Sector .
(e.g., South America)

Corporate bonds, private Short-to-medium trade finance,

Primary Debt . .
placements, long-term GSE loans, high-cost local bank debt, equity

Instruments . I

municipal bonds. dilution.

L. ) ) Often limited to 5-10 years;
Amortization 15 to 30+ years with highly .
] . . exposed to foreign exchange and
Horizons predictable fixed rates. ) ] o
inflation volatility.

Inland high-throughput storage, Export-centric port infrastructure;
Infrastructure ) ) o ) . .
Focus multi-modal rail hubs, permanent Llimited interior long-term holding

warehousing. capacity.

1.2.1 Long-Term Debt and Asset Securitization

Large-scale United States grain processors and international merchandisers — such as
“ABCD” (Archer Daniels Midland (ADM), Bunge, Cargill, and Louis Dreyfus) — alongside




major regional grain companies, utilize the United States corporate bond and private
placement markets to secure long-term debt. The United States fixed-income market
offers long-duration capital (ranging from 15 to 30 years) at highly predictable fixed rates.

Furthermore, the CoBank structure — as part of the U.S. Farm Credit System — specifically
provides billions of dollars in long-term senior secured loans to agricultural cooperatives
for infrastructure modernization.*" This allows post-farm-gate supply chain operators to
construct concrete vertical storage bins and advanced aeration facilities, without
subjecting their balance sheets to severe maturity mismatches or refinancing shocks
during cyclical agricultural downturns.

1.2.2 The Geography of Storage: Inland vs. Export Terminals

A critical structural difference between the United States grain handling systems and those
often found in emerging export markets lies in the geographical distribution of warehousing
and storage capacity.

Decades of access to available low-cost capital have allowed the United States to build a
vast network of inland storage. Country elevators and sub-terminal hubs situated
throughout the Midwest can store a sizable portion of an annual harvest geographically
close to the point of production.

In contrast, infrastructure investment in newer production regions like Brazil’s Mato Grosso
has historically focused heavily on corresponding growth in logistical capacity to clear
harvest inventories in a timely fashion — investing in roads and port terminals rather than
long-term interior storage and warehousing assets.

South American supply chains often experience physical gridlock along these same roads
and at key port grain export terminals, forcing grain onto vessels regardless of price in order
to keep the supply chain “flowing”. Consequently, this can often push global commodity
prices lower than predicted and move grain and oilseed prices below production costs.

The U.S., backed by its long-term capitalized inland network, can more comfortably store
grain for months or even across crop years, helping to absorb the world's loosely held grain
inventories until market demand recovers.*"

1.2.3 Logistical Dual-Modality: Mississippi River Barge System vs Class-|
Railroads

A core technical competency within the United States human resource network is the
ability to facilitate real-time execution of spatial and structural logistics via a highly
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sophisticated dual-modal transit architecture. Unlike major grain export competitors
whose transportation networks rely almost exclusively on long-haul trucking — a highly
fragmented, high-emission, and variable-cost structure — the United States relies on the
parallel competing efficiencies of the Mississippi River Barge System and the Class-I
Railroads.""

Firms of United States-based logistics teams balance these two systems, within
organized competing secondary markets, to seamlessly alter the destination of entire
crop years based on shifting international demand:

o The Mississippi River Barge System: This network serves as the low-cost volume
anchor of United States grain exports. A standard 15-barge tow carries the
volumetric equivalent of approximately 1,050 large semi-trucks, moving massive
grain volume directly from the heart of the Corn Belt down to the Center Gulf (CIF
NOLA) export elevators near New Orleans.” Since barge transit relies on natural
inland waterways, its fuel-to-ton-mile efficiency remains unmatched.

However, its vulnerability lies in its susceptibility to weather shocks — such as
seasonal freezing of waterways and closure on the Upper Mississippi or low-water
draft restrictions during late-summer droughts. Managing barge logistics requires
specialized institutional knowledge of freight derivative markets and barge freight
pooling arrangements to keep supply chains fluid.

o Class | Railroads (e.g., BNSF, Canadian National Railway, Canadian Pacific Kansas
City (CPKC), CSX Transportation, Norfolk Southern Railway, Union Pacific):
Operating in tandem with the river network, U.S. Class-I rail networks provide high-
velocity, precision transit across long distances. The foundational unit of this system
is the shuttle train or unit train — a dedicated, non-stop configuration of 110 to 120
specialized covered hopper cars.”™ These shuttle networks bypass standard
switching yards, loading in under 15 hours at interior country sub-terminals and
moving grain to the U.S. Gulf, across the continent to the Pacific Northwest (PNW),
or directly into Mexico.

This structural dual modality provides United States grain merchandisers a unique
geographic flexibility and advantage. If ocean freight rates out of the U.S. Gulf spike, or if the
Panama Canal experiences operational transit bottlenecks, analytical logistics teams can
instantly and flexibly re-route interior grain flows via rail to the PNW to supply Asian
markets. This logistical agility helps to prevent local harvest gluts, allowing the interior
network to continue to function as a flexible, adaptive reservoir for supplies of world grains
and oilseeds through its supply chain transportation, storage, and handling system.




2 INTER-SEASONAL “PRICE RISK”

A key component for carrying grain inventories from one marketing year to the next is the
ability to manage “Price Risk”.

This capacity is facilitated in one of two ways:

1. a“Central Government-Driven” economic approach; or
2. a“Market-Driven” economic approach.

Stated another way: “the seasonal carry and carryover of ending stocks is either
facilitated by the market or facilitated by the government.”

The fundamental economic differences in managing a nation’s grain inventories and carry-
over stocks between Centrally Planned (Command) Economies and Free Market
Economies hinge on how resources are allocated, how risk is absorbed, and how price
signals are utilized.

However, it must also be recognized that the mechanism through which a nation or society
decides to store surplus grain across crop years reflects that country’s underlying
institutional design. Grains and oilseeds are not merely trade commodities; they are
critically important to national food security, social food price stability and inflation,
domestic tranquility, and baseline caloric survival of the population.

In a centrally planned economy, inventory management operates as a top-down
instrument of social welfare, domestic insulation, and absolute state control.

Conversely, in a free market economy, carry-over inventories function as a decentralized
asset that is optimized for inter-temporal arbitrage, risk mitigation, and commercial
capital efficiency.

2.1 Centrally Planned Government-Driven Economies

In a centrally planned economy, inventory management operates as a top-down
instrument of social welfare, domestic insulation, and absolute state control.™

In contrast to Free-Market-Driven Economies, in a centrally planned economy, the state or
a centralized marketing board dictates production, pricing, and distribution. In this
economic system, inventory targets are set by central planners, using multi-year strategies
rather than dynamic, real-time demand shifts.
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2.1.1 Centrally Planned Mandates and Information Blindness

Since the centralized authority overrides or fixes consumer prices, planners typically
operate in an environment devoid of market-driven price signals. In a centrally planned
economy, the state or a centralized marketing board dictates production, pricing, and
distribution. Inventory targets are set using multi-year strategies rather than dynamic, real-
time demand shifts.

Because the state overrides or fixes consumer prices, planners work in an environment
devoid of organic price signals. This introduces the classic "economic calculation
problem" famously detailed by Ludwig von Mises and Friedrich Hayek. ™

Without a fluid price mechanism to guide or signal an efficient allocation of resources in
the economy, central planners lack the granular, localized data needed to efficiently
distribute resources.

The mechanism through which a nation decides to store surplus grain across crop years is
reflected in its underlying institutional design. They cannot discern whether a surplus in
one region should be held as carry-over stock, transferred and shipped promptly, or
converted into animal feed.

Consequently, commanded or targeted inventories in centrally planned economies are
plagued by structural imbalances, often leading to massive artificial surpluses that tend to
lose quality (i.e., to “spoilage” or “rot”) in state-owned storage facilities. At othertimes,
centrally planned economies with their rigid, controlled price signals may experience acute
supply deficits.

2.1.2 The Command Model of State Treasury Absorption

In a centrally planned command system, the financial capital needed to purchase and hold
grain reserves is drawn directly from the national budgets and/or mandated through
extensions of credit from state-controlled banks.

In an attempt to shield the population of these countries from inflation, the state frequently
enforces rigid price controls. As a result, when global commodity values shift, the state
acts as the sole counterparty, absorbing all financial shocks. If commodity prices collapse
globally, the state treasury then bears the massive fiscal drag (some would describe this as
a market distortion) of paying domestic producers artificially high floor prices while funding
the upkeep of physical storage.

From an economic perspective, this centrally planned command modelis financially
unsustainable during multi-year commodity gluts. These challenges have historically and
frequently led to currency debasement or deep national deficits for countries.
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Since, in centrally planned command economies, where profit motives are an absent
consideration by decision makers, the system does not adequately evaluate the
opportunity cost of capital in these “market” transactions. This typically results in the state
not only owning the contemporaneous grain inventories, but also the longer-term supply
chain infrastructure and warehouses that store these commodities.

(A current example of this would be P.R. China’s Sino Grain, which is responsible for holding
large inventories of food security grains.)

2.1.3 The Vulnerability of Bureaucratic Knowledge Structures

In a centrally planned economy, innovation that evolved from human capital networks is
often replaced by a rigid bureaucratic hierarchy.

As the profit incentives for decision-makers are eliminated, state warehouse
administrators and marketing board directors are not penalized for failing to execute
efficient and effective temporal or spatial arbitrage. Instead, their career progression is tied
to regulatory compliance, political loyalty, and meeting raw volume quotas.

This environment creates a powerful incentive for officials and/or managers to misreport
inventory data to show central planning government authorities. These disincentives
toward correct reporting of inventories have frequently led to the reporting of "paper grain
reserves" that exist only in state accounting ledgers, while inventories held in the physical
assets inside the grain storage facilities have degraded or vanished.**

The absence of an open, market-disciplined, professional trading network in centrally
planned command economies severely limits a nation's capacity to function as a dynamic
residual storage entity in the global grain market. Without individual accountability and
competitive price-driven incentives, the human infrastructure of a command economy
struggles to adapt to unexpected global trade barriers, shifting weather patterns, or
localized supply deficits. These factors ultimately work together to result in systemic
operational gridlock in grain marketing systems.

e The best current working example of a centrally planned economy is the People's
Republic of China, as it maintains significant carryover quantities of rice, wheat,
corn, and other strategically critical commodities for internal food and economic
security purposes.

e Another historic example of a government-driven agricultural economy can be
observed in the United States in the farm policies from 1979 to 1996. Following the
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U.S. —Russia Grain Embargo in 1979, which resulted in a change in government farm
programs through the 1980’s until the “Freedom to Farm” 1996 Farm Bill saw a
return to “market-oriented” policy. Through this period, the United States
government effectively controlled or at least “heavily influenced” annual crop
acreage plantings and the storage of grain — becoming the largest owner (or the
effective controller) of grain inventories.

2.2 Market-Driven Economies and the Function of Futures Markets and
Inter-Season Price Risk Management

In a free market economy, seasonal carry-over grain stocks function as decentralized
assets which are optimized for inter-temporal arbitrage, risk mitigation, and commercial
capital efficiency.”™ Holding physical grain inventories over extended periods exposes a
business firm to catastrophic price risk. A sharp drop in global commodity prices could
easily wipe out a merchandiser's operating capital if their inventory is unhedged or
“unprotected” in a market price risk sense.

Unlike some other competing markets, United States grain prices are discovered openly
through futures exchanges (like the CBOT or Chicago Mercantile Exchange Group (CME)).
This transparency, combined with a general lack of government export bans for geopolitical
or domestic commodity security purposes, typically makes the United States the most
reliable "supplier of last resort" for grain during global shortages.

2.2.1 Risk Transfer Mechanics and Liquid Commercial Hedging

One major reason the United States functions as the residual storehouse of grain and
oilseeds for the world is that it possesses the most advanced, highly liquid, and
institutionally trusted futures and derivative markets, centered around the CME Group and
the historical Chicago Board of Trade (CBOT).™

The CME enables United States-based grain firms and merchandisers to eliminate a
considerable portion of flat-price risk through commercial hedging, with only residual local
basis risk remaining.

(Flat Price can be defined as the local cash prices paid or received for the physical
commodity. Flat Price can be further separated into its components of “futures” price, plus
its local “basis” value.)

e Forexample, when a grain elevator purchases corn from a producer during harvest
and places the grain into storage, it simultaneously sells an equivalent volume of
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CBOT futures contracts. This “short” hedge shifts the burden of flat-price volatility
away from the physical holder of the grain and onto speculators, institutional
investors, and global counterparties who wish to assume that risk.

e Conversely, when a grain elevator sells corn to another merchant or first-stage
processor, it simultaneously purchases an equivalent volume of CBOT futures
contracts. This “long” hedge shifts the burden of flat-price volatility away from the
physical seller of the grain and into the broader pool of speculators, institutional
investors, and global counterparties who wish to assume that risk.

Itis important to note that this trade can be facilitated in any order, i.e., grain can also be
sold before itis bought.

By eliminating or controlling flat-price risk, the United States-based grain merchandiser
converts their business model into a strategy of "basis" management or trading the “basis”
(i.e., the difference between the local physical cash price and the centralized futures
price).

In a situation where the absolute price of the grain can collapse by 40%, with effective risk
management practices, the grain elevator's financial integrity remains intact. This is
because the gains realized in the short futures positions offset the losses in its physical
inventory. This risk-transfer capability is what makes commercial banks willing to finance
inventory up to 90% of the market value of the grain (and often also financing the cost of
the hedge), ensuring the continuous operation of the residual store.

2.2.2 The Role of Free Market Price Discovery and the Forward Curve "Carry"

Free market economies rely entirely on decentralized “price discovery” driven by the
interaction of competitive consumer and producer market decisions. The incentive to carry
grain from the current marketing year into the next is governed by the relationship between
spot cash prices and centralized futures contract curves (e.g., the CME Chicago Board of
Trade).

In the circumstance where global supplies are ample, nearby futures prices tend to trade at
a discount to forward futures prices. This price spread on the forward curve reflects the
cost of storage, insurance, and interest (i.e., the “carry”).

When aggregate global or domestic supply exceeds immediate demand, the market curve
shifts into a carry/contango forward curve structure (i.e., a carrying-charge market), where
deferred contract months trade at a structural premium over nearby delivery months.
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This financial temporal spread provides a transparent signal to warehouse operators,
cooperatives, private elevators, and merchandisers: they are paid a return to store and hold
physical grain off the market.

Later, if grain shortages were to emerge, the curve tends to shift into an inverse /
backwardation (i.e., a nearby premium), signaling market participants to promptly
liguidate their surplus stock to satisfy the current deficits. Allocation of supply and it
movement through the supply chain is therefore entirely facilitated through self-correcting
market signals and pricing mechanisms.

Grain merchandisers learn to understand these price signals. They look at these temporal
spreads to lock in returns to storage and warehousing by buying physical grain today,
shorting a deferred futures contract, and capturing the structural market carry. The
macroeconomic result of this behavior is highly efficient market dynamics allocating
scarce and limited resources to their highest and best use. Furthermore, these activities
result in increased stabilization of the global grain and commodity market.

The efficiency of the CBOT grain futures delivery mechanism — utilizing shipping
certificates in regulated delivery warehouses — helps ensure that financial futures prices
converge predictably with physical reality at contract expiration. This helps to create a
highly reliable and efficient economic framework for long-term inventory storage that does
not exist in any other country’s agricultural commodity marketing system.

2.2.3 The Market Model of Derivative Hedging and Commercial Credit

Free market structures insulate both the state and the supply chain operator from the price
volatility of absolute flat-price risk by utilizing sophisticated financial derivative markets.
Prudent commercial grain merchandisers do not speculate on the “flat price” value of
company-owned grain inventories. Instead, they execute “short” hedges on futures
exchanges.™ By selling a deferred futures contract against physical inventory restingin a
warehouse, the merchandiser manages or eliminates the “flat price” risk of the grain prices
moving strongly against their short or long positions.

When flat-price volatility is effectively transferred to speculative market participants,
commercial banking consortia are often willing to finance up to 90% of the inventory's
value (often as well as the cash requirement to facilitate the hedge) by utilizing short-term
money market credit lines.

In addition, the underlying legal framework is further financially anchored by an established
and highly secure warehouse receipt system, which can transform physically stored grain
into readily available cash.
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3 HUMAN CAPITAL AND INSTITUTIONAL KNOWLEDGE

A nation’s physical capability to store grain along with the financial mechanisms to hedge
price risk are ineffectual without:

1. theintellectual human resources to strategically execute; and
2. theinstitutional “architecture” to govern these activities.

The United States agribusiness “ecosystem” relies on an extensive network of human
resources that hold the technical skills, analytical capabilities, and institutional knowledge
that are needed to navigate highly volatile global trade environments.

Navigating seasonal and inter-seasonal market carries and inverses requires an
exceptional set of specialized marketing and risk management skills within the available
skill pool of human capital, supported by predictive analytics, as well as marketing
experience and deeply rooted institutional knowledge. Executing global grain
merchandising, supply chain logistics, and risk management practices requires an
extraordinarily dense concentration of specialized human capital.

3.1 The Academic Pipeline and Technical Expertise

Modern grain inventory management is fundamentally an information-processing problem.
Supply chain operators rely on clear market price signals, along with sophisticated spatial
and temporal econometrics, to decide whether to a.) hold carry-over stocks, or b.) liquidate
inventories by moving them into domestic or international market channels.

Within free-market ecosystems — such as the United States — this capacity is nourished
by an academic pipeline of expertise and talent rooted in the Land-Grant University system
(e.g., the University of lllinois, lowa State University, Kansas State University, and Purdue
University).* These institutions maintain world-class departments of agricultural
economics and agribusiness. These universities consistently supply the global
agribusiness sector with graduates trained in advanced quantitative economic analysis,
econometric modeling of balance sheets, spatial logistics, and derivative market
mechanics. These institutions have spent over a century refining quantitative economic
modeling of agricultural marketing systems, commodity supply chains, and facilitating
fundamental market supply & demand analysis.
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Furthermore, organizations like the CME Group Educational Institute offer formal
continuing education credits, ensuring that merchandisers and supply chain professionals
stay current with evolving risk management techniques.™

3.2 Analytical Infrastructure and Spatial Econometrics

Underlying structural data allows organizations to compute highly precise “Supply &
Demand Balance Sheets” and resulting “Stocks-to-Use Ratios”, which serve as a
fundamental barometer for global surplus and scarcity.* Teams of public and private
analysts utilize a range of data-gathering technologies and analytical processes to support
their work, including automated satellite imagery, localized soil moisture sensors, as well
as machine-learning algorithms to build predictive global crop-yield models and forecast
usage.

When private analytical market supply-demand models predict that global grain supplies
will “exceed” usage, commercial firms will anticipate widening carries (contango) in
forward price curves and then proactively expand their physical grain storage footprint.
This analytical framework presentin free market economies contrasts sharply with
command-driven economic systems, in which inventory calculations are either frequently
based on static historical baseline projections, or are politically motivated, retrospective
data provided by self-interested, risk-averse regional bureaucrats.

3.3 USDA Analysis, Data, and Market Information

The United States Department of Agriculture [USDA] provides foundational baseline data
and analysis for agricultural markets by quantifying current supply, estimating ending
inventories, and providing benchmark supply-and-demand metrics. This analysis is
supported by periodic reports:

¢ Monthly USDA WASDE Reports: Combine production forecasts with usage metrics
to calculate ending stocks.

¢ Quarterly Grain Stocks Reports: Report actual physical grain counts in
commercial and on-farm storage.

o Baseline Projections: Departmental consensus on a long-run representative
scenario for the agricultural sector for the next decade.

The timely and public release of this information has the impact of “leveling the playing
field” across market participants, large and small.

These reports can have an immediate impact on price discovery.
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e Asurprise adjustmentin WASDE inventories or ending stocks can increase market
volatility.

e Anunexpectedly low carryover stocks estimate can signal tight supplies, triggering
immediate upward price adjustments in futures, along with a narrowing of carries or
a widening of inverses; while a high carryover stocks estimate can signal loose
supplies, triggering immediate downward price adjustments in futures, along with a
widening of carries.

e The commercial grain trade, country elevators, and producers use inventory
surprises to recalibrate anticipated basis levels and adjust hedging strategies.

3.4 Institutional Knowledge and Arbitrage Execution

Beyond formal academic training, the United States retains more than a century of
accumulated institutional knowledge within its agricultural commodity trade institutions.
The successful management of multi-million-ton grain inventories depends on non-
codified, experiential institutional knowledge.

This knowledge base in these organizations is usually preserved within individual people
with years of experience in specialized positions. These individuals are usually employed
by firms in cross-functional teams of cash grain merchants, futures traders, logistics
coordinators, financial management teams, and trade attorneys who operate in real-time
coordination. These seasoned professionals excel at moving agricultural commodities
through complex multi-modal supply chains, seamlessly coordinating the movement of
grain via road truck, railroads, river barges, and/or intermodal networks, as well as an
intricate understanding of international dry bulk freight markets. These people siton
trading desks, within logistical planning groups, and on financial teams within regional and
international trading houses (such as the historic "ABCD" firms: ADM, Bunge, Cargill, and
Louis Dreyfus). i

This human network of marketing and management expertise understands how to take
advantage of and profit from subtle temporal variations (i.e., temporal arbitrage),
geographic price discrepancies (i.e., spatial arbitrage), and/or commodity type, class, and
quality preferences (i.e., typical arbitrage).

These terms are defined as follows:

o Temporal Arbitrage: The capability to calculate the exact micro-margins of carrying
grain over months, while accounting for variable bank interest rates, facility energy
costs for aeration, and localized shrinkage or quality degradation.
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o Spatial Arbitrage: The real-time evaluation of changing transit spreads. For example,
an experienced trade desk must continuously calculate whether a spike in ocean
freight out of the U.S. Gulf warrants re-routing interior unit trains spatially across Class-I
railroad networks to the Pacific Northwest (PNW) port system in order to maintain
market liquidity. >

o Typical Arbitrage (Quality and Blend Arbitrage): The ability to identify commodity type,
class, and quality preferences, combined with the technical skill required to segregate
and blend varying grades of incoming grain (differing in moisture content, protein levels,
and foreign material) in order to meet precise contract specifications for specific
international destinations. This arbitrage-oriented economic optimization process turns
low-grade regional surpluses of grain into highly liquid, standardized trade assets,
adding to regional economic gains and subsequent supply-chain efficiency.

When problems and “friction” in the marketing system and supply chain do occur— such
as weather delays, sudden port fee adjustments, or shipping and freight disruptions —
grain merchants in these free-market, flexible processes possess the institutional
experience to optimally and rapidly pivot operational strategies.”* These flexible
processes can preserve capital and redirect trade flows, helping to maintain both domestic
and international systems' status as a macro-stabilizer of grain and commodity markets
when disruptions occur in international logistics.

This combination of diverse institutional knowledge drives the achievement of market
efficiency in the allocation of limited and scarce agricultural resources to their highest and
best use within the grain marketing system.

An efficient and effective grain marketing system results in added profit opportunities due
to the execution of complex, multi-layered arbitrage opportunities.

Conclusion

The status of the United States as the residual storehouse of grain and oilseeds in global
markets is a structural competitive advantage for the United States that has been built by
institutional design.

While global competitors in grain markets can match or occasionally exceed the United
States in crop acreage and seasonal export volumes, they are still structurally limited by
their own domestic financial and logistical infrastructures.

Agricultural marketing systems and commodity markets in the United States are uniquely
sustained by the following:

19



1) High-functioning short-term money markets and formal warehouse frameworks that
help keep grain inventory carrying costs low.

2) Access to long-term capital markets that continuously build out permanentinland
grain storage infrastructure.

3) Highly liquid derivative markets that allow firms to hedge out their flat-price risk and
capture storage carries, e.g., CME Group (Chicago Mercantile Exchange & Chicago
Board of Trade) and ICE Futures U.S. (Intercontinental Exchange).

4) The availability of a deep talent pool of specialized human capital that preserves
institutional knowledge and expertise that can execute complex global market
arbitrage.

Together, these four pillars of the United States grain marketing system help to ensure that
when global markets experience structural oversupply, excess volume may then flow
predictably into United States grain storage assets. Conversely, during global grain supply
deficits, this same infrastructure acts as the ultimate guarantor of grain market liquidity,
helping to stabilize global food supply chains and cementing the United States' vitalrole in
international agricultural trade.

20



End Notes

Written by Guy H. Allen, Senior Economist — International Grains Program, Kansas State University, utilizing USDA
ERS, FAS, NASS, and other USDA Reports, with assistance from Google Al online resources, retrieved from the 28t
of September to the 6" of October 2026.

i U.S. Department of Agriculture, Economic Research Service, Major Changes in Export Flows Over the Last Decade Show the
U.S. is Losing Market Share in Global Grain Trade (Washington, D.C.: USDA, 2018), hitps://www.ers.usda.gov/amber-
waves/2018/october/major-changes-in-export-flows-over-the-last-decade-show-the-u-s-is-losing-market-share-in-global-

grain-trade.
i CoBank Knowledge Exchange, Ample Global Supplies and Trade Uncertainty Will Burden Markets in 2026 (Denver, CO:

CoBank, 2025), https://www.cobank.com/knowledge-exchange/ample-global-supplies-and-trade-uncertainty-will-burden-
markets-in-2026

i U.S. Department of Agriculture, Farm Service Agency, United States Warehouse Act Administration
(Washington, D.C.: USDA, 2023)

v The Selic rate is the basic interest rate of the Brazilian economy, managed by the Banco Central do Brasil.

¥ Plano Safra is an annual agricultural financing and subsidized credit policy launched by the federal
government of Brazil to support farmers with low-interest loans.

Vi [llinois Corn Growers Association, From Corn Fields to Capitol: Building Markets, Securing Futures
(Bloomington, IL: Ilinois Corn, 2025), https://www.ilcorn.org/from-corn-fields-to-capitol-building-
markets-securing-futures

Vi Copom (Comité de Politica Monetéria) is the Monetary Policy Committee of the Central Bank of Brazil
(Banco Central do Brasil). Created in 1996, it is the official body responsible for setting Brazil's
foundational monetary guidelines and controlling the country’s money supply.

Vil The Selic rate is the basic interest rate of the Brazilian economy, managed by the Banco Central do Brasil.

* Banco Central do Brasil, Copom Monetary Policy Decisions and Selic Tracking Framework (Brasilia: BCB,
2025)

* Illinois Corn Growers Association, From Corn Fields to Capitol: Building Markets, Securing Futures
(Bloomington, IL: Illinois Corn, 2025), ilcorn.org

X Louis Dreyfus Company, Grains & Oilseeds Business Line Overview (Rotterdam: LDC, 2024),
https://www.ldc.com/us/en/who-we-are/business-lines/grains-oilseeds/

X CoBank, Annual Institutional Debt and Financing Reports (Denver, CO: CoBank, 2025)

Xt University of Illinois Farmdoc daily, Grains and Qilseeds: Part 2 — United States (Urbana-Champaign, IL:
University of Illinois, August 27, 2025), https://farmdocdaily.illinois.edu/2025/08/grains-and-oilseeds-part-
2-united-states.html

X U.S. Department of Agriculture, Agricultural Marketing Service, Transportation of U.S. Grains: A Twenty-Year
Review (Washington, D.C.: USDA, 2022)

* lowa Department of Transportation, Inland Waterway Infrastructure and Agricultural Competitiveness
Study (Ames, IA: lowa DOT, 2023)

“i Association of American Railroads, Railroads and Agriculture: How Class-I Shuttle Networks Drive Grain
Supply Chains (Washington, D.C.: AAR, 2024)

wi Hieronymus, Thomas A., Economics of Futures Trading for Commercial and Personal Profit (New York:
Commodity Research Bureau, 1977)

wiii Eriedrich A. Hayek, "The Use of Knowledge in Society," The American Economic Review 35, no. 4 (1945):
519-530

Xx Hayek, Friedrich A., "The Use of Knowledge in Society," The American Economic Review 35, no. 4 (1945):
524

* Hieronymus, Thomas A., Economics of Futures Trading for Commercial and Personal Profit (New York:
Commodity Research Bureau, 1977)

»i Garry Elevator, Commodities and Capital: A Short History of Expanding Market Access (Garry Elevator Post,
2024), https://www.garryelevator.com/post/historic-examples-for-expanding-market-access

21


https://www.ers.usda.gov/amber-waves/2018/october/major-changes-in-export-flows-over-the-last-decade-show-the-u-s-is-losing-market-share-in-global-grain-trade
https://www.ers.usda.gov/amber-waves/2018/october/major-changes-in-export-flows-over-the-last-decade-show-the-u-s-is-losing-market-share-in-global-grain-trade
https://www.ers.usda.gov/amber-waves/2018/october/major-changes-in-export-flows-over-the-last-decade-show-the-u-s-is-losing-market-share-in-global-grain-trade
https://www.cobank.com/knowledge-exchange/ample-global-supplies-and-trade-uncertainty-will-burden-markets-in-2026
https://www.cobank.com/knowledge-exchange/ample-global-supplies-and-trade-uncertainty-will-burden-markets-in-2026
https://www.bcb.gov.br/en/monetarypolicy/selicrate?modalAberto=selic_rate_administration-modal
https://www.ilcorn.org/from-corn-fields-to-capitol-building-markets-securing-futures
https://www.ilcorn.org/from-corn-fields-to-capitol-building-markets-securing-futures
https://www.bcb.gov.br/en/monetarypolicy/committee
https://www.bcb.gov.br/en/monetarypolicy/selicrate?modalAberto=selic_rate_administration-modal
https://www.ldc.com/us/en/who-we-are/business-lines/grains-oilseeds/
https://farmdocdaily.illinois.edu/2025/08/grains-and-oilseeds-part-2-united-states.html
https://farmdocdaily.illinois.edu/2025/08/grains-and-oilseeds-part-2-united-states.html
https://www.google.com/goto?url=CAESiAEB6zswFb3W1V12xHmr3HZzLhLAKztA41oSTODaplldZyuuDpwpvfWEaz3tvXTLjkc2iY3nRy2G1AtRXq-Ion6-H40LIh6HIgtc_6j-8UH7Bq5_-aSbNveA82aOkKGgtmLpDQ7hqw_e0V9fMxWSAYOBsw2M40ty407vaSfDdq8xCyIpauK5mLGT

Xt Hieronymus, Thomas A., Economics of Futures Trading for Commercial and Personal Profit (New York:
Commodity Research Bureau, 1977)

il \Working, Holbrook, "New Concepts Concerning Futures Markets and Prices," The American Economic
Review 52, no. 3 (1962): 431-459

»¥ Schuh, G. Edward, "The New Macroeconomics of Agriculture," American Journal of Agricultural Economics
58, no. 5 (1976): 802-811.

» CME Group, Introduction to Grains and Oilseeds Course Framework (Chicago, IL: CME Institute, 2024),
https://www.cmegroup.com/education/courses/introduction-to-grains-and-oilseeds

i \Wright, Brian D., "The Economics of Grain Reserves," in The Handbook of Food Security, ed. Christopher B.
Barrett (Oxford: Oxford University Press, 2024)

»ii Clapp, Jennifer, Food (Cambridge: Polity Press, 2020), 98-112

xiii .S, Department of Agriculture, Agricultural Marketing Service, Transportation of U.S. Grains: A Twenty-
Year Review (Washington, D.C.: USDA, 2022)

xx ||linois Corn Growers Association, From Corn Fields to Capitol: Building Markets, Securing Futures
(Bloomington, IL: Illinois Corn, 2025), https://www.ilcorn.org/from-corn-fields-to-capitol-building-
markets-securing-futures

22


https://www.google.com/goto?url=CAEShgEB6zswFf5flbRHHzzIjYpvH3uSi_AEKl_eb5VwMUQWMalKglGf7-X7tkc4u8hHSCw-gu6LyKSusC-rxM9lpcMMOTLf4NJz1FEVDt2gAeTZaPGKGcfIU0m50E9QYJjvw7UURDxrPGZbkMSAwDx4RGeQOa59t-HHuXMu99tzk543JohttsQH1g
https://www.ilcorn.org/from-corn-fields-to-capitol-building-markets-securing-futures
https://www.ilcorn.org/from-corn-fields-to-capitol-building-markets-securing-futures

	Introduction
	Four Pillars of Highly Efficient Grain Storage and Supply Chain
	1 Access to Capital Markets
	1.1 Short-Term Capital Markets and Inventory Financing
	1.1.1 The Farm Credit System and Agricultural Banking Liquidity
	1.1.2 Collateralization and Warehouse Receipt Financing
	1.1.3 A Comparative Disadvantage: Emerging Market Carry Costs
	1.1.4 Macroeconomics: Monetary Policy Divergence and Carry Economics

	1.2 Long-Term Capital Markets and Supply Chain Infrastructure
	1.2.1 Long-Term Debt and Asset Securitization
	1.2.2 The Geography of Storage: Inland vs. Export Terminals
	1.2.3 Logistical Dual-Modality: Mississippi River Barge System vs Class-I Railroads


	2 Inter-Seasonal “Price Risk”
	2.1 Centrally Planned Government-Driven Economies
	2.1.1 Centrally Planned Mandates and Information Blindness
	2.1.2 The Command Model of State Treasury Absorption
	2.1.3 The Vulnerability of Bureaucratic Knowledge Structures

	2.2 Market-Driven Economies and the Function of Futures Markets and Inter-Season Price Risk Management
	2.2.1 Risk Transfer Mechanics and Liquid Commercial Hedging
	2.2.2 The Role of Free Market Price Discovery and the Forward Curve "Carry"
	2.2.3 The Market Model of Derivative Hedging and Commercial Credit


	3 Human Capital and Institutional Knowledge
	3.1 The Academic Pipeline and Technical Expertise
	3.2 Analytical Infrastructure and Spatial Econometrics
	3.3 USDA Analysis, Data, and Market Information
	3.4 Institutional Knowledge and Arbitrage Execution

	Conclusion
	End Notes

