
Note to the reader:  
This use case condenses elements  
from various real transactions into  
a single, fictionalized scenario for  
illustrative purposes. Specific details  
have been generalized but are a proxy  
for a realistic transaction.

Re-Thinking the Management of Crop Yield Risk

Crop Yield Hedging for Ag  
Supply Chains

“Crop Yield Hedges have proven to be a powerful risk‑management 
tool across the agricultural value chain.  With our Modelled Yield  
solution, we are now able to deliver this proven value to Latin America.” 
 
Rainer Hartmann, Head of AgRisk Partners at Munich Re

Introduction 

For input providers and grain off‑takers – whether cooperative or private – 
production risk can be as significant as price risk. While the latter is typically 
managed with forwards, options, or futures, crop yield risk has long been 
regarded as a purely internal challenge. Although crop insurance is available  
to producers in many countries, viable solutions for other stakeholders in the 
agricultural value chain remain scarce, exposing even the best‑managed  
operations to substantial risk.



Why do existing risk management tools fail? 

Proactive solutions such as crop insurance protect  
only the individual farmer and do not safeguard the 
cooperative’s broader financial position or liquidity. 
Moreover, in many regions, the uptake of crop insurance 
remains very limited. Diversification strategies likewise 
fail during widespread events, offering little protection 
when systemic shocks occur.

Reactive measures such as refinancing are typically 
very costly, as banks price in this uncertainty when  
setting credit terms, placing companies in a significantly 
weaker negotiating position.
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Scenario  

Novo Horizonte is a Brazilian cooperative with approximately BRL 6 billion in 
annual revenue, serving 1 million hectares, primarily in soybeans and corn. Its 
core activities include supplying agricultural inputs, purchasing, as well as pro‑
cessing crops. An integral component of its business model is pre‑financing 
roughly 80% of its clients’ production through trade credits, barter transactions, 
and cash advances. With average input loans of BRL 1,500 per hectare and 
peak exposures of BRL 1.2 billion, the cooperative faces material credit risk 
each season, particularly from weather‑driven yield shortfalls.

Challenge  

Novo Horizonte views weather‑driven yield volatility as an inherent part of its 
operations, a perspective shared by its members and financing partners. How‑
ever, effectively managing the resulting financial stress is essential to ensuring 
long‑term stability and growth.

During normal and good years, when yields fluctuate within 115% – 95% of the 
long‑term average of 60 sc/ha (3 t/ha), portfolio default rates generally remain 
between 0.5% and 2.0% and are considered a cost of doing business.

In underperforming years, when portfolio yields decline to 95% – 90% of  
the long‑term average due to regional weather anomalies, more farmers face 
liquidity constraints. Grain deliveries under barter decrease, and a greater  
number of customers request loan extensions or refinancing. The cooperative’s 
default rate rises to 2% – 3%. Losses reduce profit margins but remain manage‑
able.

In catastrophic years, when widespread weather shocks cause overall average 
yield to fall 10 – 25% below normal, repayment stress becomes systemic. With 
physical output insufficient to meet contracted volumes, farmers prioritize 
repayment of collateralized debts, and the cooperative – often the residual 
lender – absorbs most of the losses. Default rates rise to 3% – 8%, wiping out 
several years of credit profits in a single season and significantly weakening  
the balance sheet.

Today, proactive risk‑transfer solutions remain largely unavailable, while reac‑
tive measures such as refinancing often worsen financial strain in subsequent 
seasons.
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Client 
Location  

Area
Covered Crop 
Index 
Index Provider 
Contract Limit 
Expected yield per ha
Trigger (90% of expected yield)
Exit* (75% of expected yield)
Payment per 1 bag of average yield loss

Novo Horizonte
Region 1: 30% 	 Region 2: 35% 
Region 3: 20% 	 Region 4: 15%
800,000 ha (exposed to default risk)
Soybeans
Modelled Yield Production Index – Geoscape
Dataclimate
72,000,000 BRL
60 sc/ha
54 sc/ha
45 sc/ha 
8,000,000 BRL 

Av. Modeled Yield  
(sc/ha)

54.00
53.00
52.00
51.00
50.00
49.00
48.00
47.00
46.00
45.00
44.00

Payout  
(BRL)

 8,000,000 
 16,000,000 
 24,000,000 
 32,000,000 
 40,000,000 
 48,000,000 
 56,000,000 
 64,000,000 
 72,000,000 
 72,000,000 

Figure 2: Term sheet of Novo Horizonte’s solution and its payout for various production scenarios

*There is no payout below that limit

Solution & Benefits  

Therefore, Novo Horizonte deploys Munich Re’s Modelled Yield Geoscape solu‑
tion – a portfolio‑level yield hedge designed to protect its credit book and 
origination volumes during catastrophic seasons. The tool enables the coopera‑
tive to manage crop‑yield risk in the same way it already manages price risk: 
Instead of a price index, it applies a customized crop‑yield index to determine 
payouts.

Figure 1 illustrates how an index is created for a specific crop. Unlike publicly 
available statistics, which often fail to accurately reflect regional production 
and are typically released up to 18 months after harvest, the modeled‑yield 
index relies on an independent third‑party crop‑growth model that simulates 
yields for each crop in Novo Horizonte’s portfolio almost in real times.

 
Once the indices for each crop and region have been established, they are  
combined into a single portfolio index using weights that reflect each crop’s 
volume contribution. This combined index then serves as the underlying for  
the yield hedge. Figure 2 illustrates a generic term sheet for soybeans.

Novo Horizonte recognizes that both its credit portfolio and its soybean‑ 
crushing operation carry material production exposure. Given the possibility  
of catastrophic years, as outlined before, the cooperative seeks protection 
against scenarios in which average yields fall below 54  sc/ha (2.7 t/ha) –  
and, in the most severe cases, down to 45  sc/ha (1.5 t/ha).

Figure 1: How the Modelled Yield Index is established.
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Figure 3: Simulation of historical payouts of Novo Horizonte’s  
Crop Yield Hedge
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Conclusion 

Crop yield hedges based on the Modeled Yield Production Index offer  
tailored yield hedging by considering individual client-specific risk profiles  
and management practices. For input providers and grain off-takes, weather 
volatility is a balance-sheet risk. A modeled-yield hedge converts that  
uncertainty into a quantified trigger and predictable payout, stabilizing  
credit performance, liquidity, and origination volumes during catastrophic  
seasons.
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Münchener Rückversicherungs-Gesellschaft (Munich  
Reinsurance Company) is a reinsurance company organised 
under the laws of Germany. In some countries, including in 
the United States, Munich Reinsurance Company holds the 
status of an unauthorised reinsurer. Policies are underwritten 
by Munich Reinsurance Company or its affiliated insurance 
and reinsurance subsidiaries. Certain coverages are not 
available in all jurisdictions.
 
Any description in this document is for general information 
purposes only and does not constitute an offer to sell or a 
solicitation of an offer to buy any product.

If the average yield falls below 90% of the expected average yield of 60 sc/ha 
(3t/ha) as measured by the Modelled Yield Index, Novo Horizonte receives 
compensation of BRL 8,000,000 per bag of average‑yield loss, capped at 
BRL 72,000,000 in total. For example, if the index reads 52  sc/ha at harvest, 
the cooperative receives compensation for 2  sc/ha of loss multiplied by BRL 
8,000,000, amounting to BRL 16,000,000. The maximum payout is activated 
when average yields fall below 45 sc/ha.

As shown in Figure 3, these payouts are designed to offset Novo Horizonte’s 
incremental credit losses and liquidity shortfalls during catastrophic seasons – 
preserving sales and origination capacity for the next cycle and maintaining 
negotiation leverage with refinancing partners. This also puts them in a much 
better position to increase their operation compared to their competition, which 
does not use such tools. Lastly, the structure ensures that Novo Horizonte pur‑
chases protection only for the range of yield shortfalls it deems realistic, thereby 
avoiding the cost of over‑hedging.
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