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Overview 

One of the most persistent and frustrating questions raised by farmers is deceptively simple: If natural gas is 
significantly cheaper today than it was in the late 1990s, why is nitrogen fertilizer so expensive?  The answer is 
complex, but it comes down to an economic principle that markets determine fertilizer prices - not simply 
production costs. While natural gas is the primary feedstock for nitrogen production, retail prices are governed 
by global supply-and-demand clearing levels, crop profitability, industry concentration, and transportation 
bottlenecks.  

Natural gas serves as the essential, irreplaceable feedstock for manufacturing anhydrous ammonia (NH3), which 
forms the chemical building block for virtually all commercial nitrogen fertilizers, including urea, ammonium 
nitrate, and urea-ammonium nitrate (UAN) solutions. Economically and chemically, natural gas represents 
approximately 70% to 90% of the cash operating cost in ammonia synthesis via the Haber-Bosch process.  

Why the Disconnect? 

Intuitive logic suggests that a massive, long-term reduction in raw material costs should translate into a 
corresponding collapse in the price of the finished product. However, real-world farm retail markets consistently 
defy this simple expectation. So, why the disconnect and what does it mean for a farm’s bottom line? 

Planning Perspective. For tax advisors and financial planners, this question extends well beyond 
fertilizer economics. Nitrogen is often one of the largest cash operating expenses on grain farms, 
and unexpected price swings can materially affect taxable income, projected cash flow, financing 
needs, and year-end tax planning. Decisions concerning prepaid farm supplies, equipment 
purchases, estimated tax payments, and marketing strategies should all be evaluated with 
expected fertilizer costs in mind. 

The shale revolution (cost floors vs. market prices) and the structural shift in U.S. energy.  Beginning around 
2008, the widespread adoption of hydraulic fracturing and horizontal drilling-collectively known as the Shale 
Revolution - fundamentally transformed the North American energy landscape. Domestic natural gas production 
surged, causing Henry Hub spot prices to plunge from historical highs of over $10–$13 per MMBtu down to 
sustained ranges of $2 to $4 per MMBtu. This handed North American nitrogen manufacturers one of the lowest-
cost production platforms in the world.  

If fertilizer were priced on a standard "cost-plus" accounting model, farmers would have reaped immense savings. 
However, commodity markets do not price products on a cost-plus basis.  
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• Production Costs Set the Floor: In competitive market economies, production costs establish only 
the absolute price floor - the point below which producers curtail production to prevent operating 
losses.  
 

• Market Demand Sets the Ceiling: Actual market prices are dictated exclusively by the equilibrium 
where aggregate supply meets aggregate demand. When market demand is strong, fertilizer 
prices can trade hundreds of dollars above production costs, allowing manufacturers to capture 
substantial economic margins.  

 
Planning Perspective. Understanding that fertilizer prices are driven by market value rather than 
production cost also changes the planning discussion. Advisors should avoid assuming that lower 
natural gas prices will automatically reduce production expenses. Instead, fertilizer budgets 
should be built around expected crop margins and risk management objectives rather than energy 
price forecasts alone. 

Global interconnectedness & geopolitical dynamics.  Nitrogen fertilizer is not an isolated domestic product; it is 
a highly fluid, globally traded commodity. U.S. manufacturers operate within a globally integrated supply network 
where prices are set by international arbitrage.  

• International Feedstock Spreads: While U.S. producers purchase natural gas at Henry Hub prices, 
European manufacturers typically rely on Title Transfer Facility (TTF) gas prices, and many Asian 
producers depend on LNG-linked prices. Higher production costs overseas establish the marginal 
cost of supply during tight markets, allowing lower-cost North American producers to earn 
unusually high margins.  
 

• Geopolitical Supply Disruptions: Major shocks—such as conflict in Eastern Europe, regional 
energy crises, and foreign export restrictions—significantly reduce global fertilizer supplies. 
Because the market is integrated, U.S. fertilizer prices rise to reflect international supply-demand 
conditions despite abundant domestic natural gas.  

 
• Trade Policies & Tariffs: Anti-dumping duties, import tariffs, and maritime shipping constraints 

further insulate domestic price levels from pure production costs.  
 
Crop profitability & economic rent (derived demand).  Demand for nitrogen fertilizer is a derived demand - it 
stems directly from the market value of the agricultural crops it helps produce (primarily corn, wheat, and cotton). 
As grain prices rise, the marginal revenue generated by applying an extra unit of nitrogen increases 
proportionately. Fertilizer manufacturers adjust retail pricing upward to absorb a portion of this created 
enterprise value, irrespective of underlying natural gas fluctuations.  
 

Planning Perspective. This relationship between grain prices and fertilizer costs also explains why 
higher commodity prices do not always translate into significantly greater farm profitability. Rising 
crop prices frequently pull fertilizer prices higher as well, compressing margins. Consequently, 
marketing grain and purchasing fertilizer should be viewed as complementary management 
decisions rather than independent transactions. 
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Industry concentration & high barriers to entry.  Over the past three decades, the North American nitrogen 
fertilizer industry has undergone substantial consolidation.  

• Capital Intensity: Constructing a modern, world-scale greenfield ammonia synthesis plant 
requires capital investments exceeding $2 billion to $4 billion, creating an extraordinarily high 
barrier to entry.  
 

• Regulatory & Environmental Permitting: Complex environmental regulations and lengthy 
construction timelines (often 4 to 6 years) prevent rapid supply expansion when prices spike.  

 
• Oligopolistic Market Power: High market concentration dampens competitive pressure to lower 

prices during periods of cheap natural gas, permitting major firms to retain cost savings as 
expanded profit margins.  

 
Logistics, seasonal supply chains, and basis.  The physical journey from production plant to farm gate adds 
substantial cost layers that are entirely decoupled from natural gas production:  

• Hazardous Material Transport: Anhydrous ammonia requires specialized high-pressure railcars, 
dedicated pipelines, and pressurized storage terminals.  
 

• River Logistics & Weather Disruptions: A vast majority of U.S. fertilizer moves via barge along the 
Mississippi River system. Low water levels, winter freezes, or lock closures dramatically increase 
localized retail freight basis.  
 

• Seasonal Demand Compression: Agricultural demand is extreme and compressed into brief 
spring and fall windows, requiring massive terminal storage capacity and retailer risk premiums.  

 
Timing purchases can also have important tax consequences. Farmers operating on the cash method frequently 
consider prepaying fertilizer before year-end to accelerate deductions under IRC §461 while simultaneously 
securing input supplies. However, those decisions should be driven first by sound business considerations - not 
merely tax savings - because prepaid farm supply limitations and the business-purpose requirement remain 
important planning considerations. 
 
Strategic Management Implications for Farmers 
 
Because retail fertilizer prices are decoupled from cheap domestic natural gas, producers cannot simply wait for 
low gas prices to reduce input bills. Instead, fertilizer management should become an integral part of the farm's 
overall financial and tax strategy. The same management decisions that improve nitrogen-use efficiency can also 
improve cash-flow predictability, reduce borrowing costs, and make year-end tax planning more effective.  
Consider these proactive risk management tactics:  
 

1. Lock In Margins Simultaneously: When grain futures offer profitable crop revenue, purchase 
fertilizer contracts concurrently to lock in favorable crop-to-fertilizer price ratios rather than 
leaving inputs exposed.  
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2. Split Application & Nitrogen Efficiency: Utilize variable-rate technology (VRT), split-nitrogen 

applications, and soil testing (e.g., PSNT) to maximize Nitrogen Use Efficiency (NUE) and avoid 
over-application.  
 

3. Monitor Global Gas & Freight Benchmarks: Track European TTF gas prices, Mississippi River barge 
rates, and global export quotas rather than U.S. Henry Hub gas alone to forecast domestic retail 
price trends.  
 

4. Integrate Tax Planning with Input Purchasing: Coordinate fertilizer purchasing decisions with 
year-end income tax projections. Cash-method producers may benefit from strategically timing 
prepaid fertilizer purchases when they satisfy the applicable tax rules, while simultaneously 
managing working capital needs and expected crop profitability. 

 
Near-Term Outlook & Market Projections 
 
U.S. natural gas is projected to remain relatively inexpensive compared to global benchmarks, preserving the cost 
floor. However, retail nitrogen prices will remain highly volatile, responding rapidly to grain futures and 
geopolitical tension. As additional Liquefied Natural Gas (LNG) export terminals come online along the U.S. Gulf 
Coast, domestic natural gas prices may experience upward pressure as domestic gas links to global demand. 
Sustained high retail nitrogen prices relative to grain revenues will accelerate adoption of biologicals, nitrification 
inhibitors, and precision placement tools.  

Conclusion 

The central lesson of the nitrogen market is that production cost is not market price. While the Shale Revolution 
delivered an unprecedented energy advantage to North American manufacturers, global supply clearing, crop 
value, industry concentration, and freight logistics dictate what agricultural producers actually pay at the retail 
counter.  

Expecting cheap natural gas alone to produce cheap nitrogen fertilizer misinterprets commodity economics. 
Navigating this reality requires moving past cost-based expectations and adopting rigorous risk management: 
locking in profit margins when crop prices allow, managing input efficiency with precision, and recognizing that 
input prices will always move to capture market value wherever it exists.  

For agricultural tax practitioners, this reality reinforces an important planning principle: fertilizer should be viewed 
not simply as a deductible expense, but as a strategic management variable. Integrating input purchasing decisions 
with marketing, cash-flow projections, financing, and year-end tax planning can improve after-tax profitability 
even when fertilizer prices remain stubbornly high. Producers cannot control global fertilizer markets, but they 
can control the timing, efficiency, and financial consequences of their fertilizer decisions. 
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Note: For a more expansive, thorough analysis of this issue you may read my in-depth article at 
mceowenaglawandtax.substack.com 
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