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Parametric insurance as a tool to 
optimise management to reduce 
environmental impacts of cropping 
on the Great Barrier Reef

This project is funded by the partnership between the Australian 

Government’s Reef Trust and the Great Barrier Reef Foundation

The leading broker for structuring 

parametric insurance 



Australia’s Great Barrier Reef

344,400 km2 in area

2,300 km long

424,000 km2 catchment area

World Heritage listed in 1981

Value ~$6.5B yr-1

Threatened by

• Climate change

• Agricultural pollutants

• Sediments

• Pesticides

• Nitrogen (N fertiliser 

applied to sugarcane)

Great Barrier Reef Marine Park Authority



The N management challenge in high value crops

Cost of N
Value of crop

• Optimum N rate uncertain

• N managed to reduce production risks � environmental impacts

 Is insurance an alternative to manage risks?

?

?



What’s the optimum N rate?



Rainfall index

“Insurance structures 101”

Indemnity:

Based on 

verifiable losses

Parametric:

Based on an “index” that is closely

correlated to agricultural production losses

 ‘Real’

 Inefficient, costly

 Efficient, cheap

 Strength of correlation

APSIM 

predictions as 

an index



Parametric insurance for N risk – the concept
Prediction of risk at quasi-field scale

• Soil type

• Climate

• Timing of crop growth

• Original N rate

• New N rate

• Assume standard management

APSIM

- Historical � $ risk

- Insured year � $ loss
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‘Market validation’ workshops

• Reactions of participants
• Exit surveys (anonymous)
• One-on-one semi-structured surveys

• Data on 
• Purchases in the Self Service Portal

• Outcomes from ‘cash flow’ analyses 
assuming policies ‘bought’ over past 50 years

• Farmers
• Insurers

• Outcomes for Great Barrier Reef

Farmers ‘buy’ mock insurance product 

through Self Service Portal



Average outcomes – 100 mock policies ‘bought’

Farmers

• $48.82/ha premiums

• $28.79/ha payouts

• $28.28/ha saved N costs

• $8.25/ha better off

› $0.21M/yr over 25,600 ha*

Great Barrier Reef

• 19 kg/ha less N applied

– 97 t/year less N discharged from 25,600 ha*

› $19.4M/yr avoided public funding

Insurance 

- underwriter

• $34.61/ha net revenue

• $28.79/ha paid out

• $5.82/ha ‘cash profit’

› $0.15M/yr over 25,600 ha*

- broker

• $6.09/ha revenue

› $0.17M/yr over 25,600 ha*

*25,600 ha = 40% of cane lands in Wet Tropics or 8% of total cane lands



Conclusions and opportunities
Parametric N Insurance

• Implicit financial incentive – avoided costs

• Commercially efficient and potentially 
sustainable

• Farmers and advisors see value

• Insurance a (new) path to improved 
environmental performance

What next?

• Cotton

• Reduce GHG footprint

• Grains

• Protect against low yields

• Rangelands 

• Improved stock and soil 
management



N Risk Insurance…
Search for “Nitrogen Risk Insurance”

Launched 1st June 2022

- Wet Tropics

Expanded footprint 2023, 2024

- Wet Tropics, Herbert, Mackay

The information provided by CSIRO does not constitute financial advice of any kind, nor is it 

an endorsement of any insurer or insurance product. Nothing in this information is intended 

to provide, or imply, any recommendation or opinion about an investment in any financial 

product or the utility of any particular insurance product. Prospective investors in financial 

products, and prospective insureds, should obtain independent advice before making any 

financial decisions relating to any financial product including any insurance product. To the 

maximum extent permitted by law, neither CSIRO nor the authors of this information accept 

any liability for any loss whatsoever arising from the use of this information.


