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Introduction
The future of agriculture lies in one thing: information. Data and analytics are quickly 
becoming the new currency in both crop assessment and management. No more is this the 

case than when creating accurate agricultural insurance products and crop loss adjusting 

post-disaster. Occurrences such as floods, droughts, fires, pest-damage and disease can 

decimate entire farms within days. Ineffective insurance coverage can leave both farmers 

and insurers majorly disadvantaged.

Drone-based aerial intelligence provides the answer with quick, accurate and low-cost 

damage assessment. Automated drone aerial crop inspections provide the detailed, 

quantitative data, in a standardised format, that is required for rigorous insurance 

analytics.

!   !   !
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The Importance of Rich Data Capture

Traditional crop damage assessments are time-consuming, difficult to make, costly, and 
ultimately inaccurate. This inaccurate data can result in underpayment/overpayment, 

farmer exploitation, complications and valuation disagreements. What is required is clear, 

concise, standardised and accurate data. As we shall discuss, advancing technologies in 

drone aerial intelligence can provide a low cost solution to this issue. It's this rich data 

capture that will benefit both insurers and farmers when they need it most. 

The Issue With Indexes

At present, due to the lack of crop data and unbalanced and varied agricultural exposures 

in certain developing nations and emerging markets, index insurance is often used as a 

blanket form of cover for farmers. These insurance indexes are commonly based upon 

yield and weather. However, the lack of empirical data required to support these poses 

huge challenges when forming and pricing these insurance products. As a result, a vast 
number of farmers are left with a ‘one-size fits all’ insurance product that can leave them 

exposed in the event of disaster. Data defines the reliability with which an index captures 

major agricultural shocks and thus triggers payouts. Poor vulnerable farmers have the 

most to lose from 

inaccurate indices. 
Inaccurate indices put 

farmers at risk of 

suffering a loss but not 

receiving a payout. 

Equally, inaccurate 
indices can have the 

reverse effect with 

blanket index 

insurance coverages 

encouraging higher-
yield agricultural 
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production with increased exposure to production risks. If the insurance product isn’t 
priced correctly for the crop grown, then insurers can be faced with huge financial loss.  

Traditional crop data collection methods are unable to produce the granularity required 

when producing a reliable and suitable crop insurance product. The lack of empirical crop 

data required to produce suitable insurance products for emerging markets is particularly 

problematic. Take rice for example, a food staple for nearly half the world’s population 
and of which 90% of production occurs in the Asia-Pacific Region. Due to the geographies 

and risk mitigation capabilities of these nations, they are most susceptible to natural 

disasters and therefore are most at need of effective risk transfer mechanisms. However, it 

is in these areas that crop data is at its most limited. 

Technical advancements and the employment of drone aerial intelligence that reduce the 
costs of data collection will help produce the ‘big data’ required by insurers to create the 

appropriate risk transfer tools.

Reinsurance Market Data Requirements

Lastly, incomplete and inaccurate crop data can present difficulties when transferring risk 

into the international reinsurance market. Between 2005 and 2015 natural disasters cost 

the agricultural sectors of developing nations $96billion in damaged crop and livestock 
production, $48 billion of which occurred in Asia. This is simply too much for the local 

insurance markets and governments to soak up. It is important they can transfer some of 

this risk to the international reinsurance market, offloading some of the loss to outside of 

the country. Reinsurers have high standards when it comes to the data that they are 

willing to accept. For actuarial analysis in the reinsurance market empirical data capture 
must be uniform, transparent, and correctly audited. A lack of data leads to uncertainty 

for reinsurers which results in significantly higher premiums for the local direct insurance 

markets, higher premiums that are ultimately transferred to the farmer. At present there is 

simply little or no empirical crop data at the micro level. As a result this leaves the 

majority of indexed insurance products without rigorous evaluation. 
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The Issue With Traditional Methods

Traditional crop analysis and crop loss adjustment comprises of two main methodologies. 
Satellite Imagery and Ground Based Inspections.

Satellite Crop Data Collection

There is no doubt that satellite technology is a powerful tool when it comes to crop loss 

adjustment. However, the data captured by satellite tools lack the granularity required to 

make accurate loss adjustments. As mentioned earlier, it’s this inaccuracy that results in 

costly underpayments/overpayments and valuation disagreements. Earth Observation 
Satellites can be split into two main groups: SAR (Synthetic Aperture Radar) Satellites and 

Optical Satellites, of which the latter is most commonly used for crop analysis and post-

disaster crop damage assessment. These optical satellites detect reflected light from the 

earth’s surface and consist of ‘quality of light per colour’. This is then processed into a 

number of different indicators, indices or agronomic values which are used in both 
agricultural and insurance decision making processes.

The optical image captured by the satellite is then processed to generate an index, one that 

is strongly related to production. Insurance companies then use this base production-

linked index to design and price a product for the client. The satellite images of the 

affected fields are classified into different groups with the same ‘behaviour’ and are 
mapped according to the development of the crop inside. However, despite this, the loss 

adjustor must still conduct field visits, taking samples in order to correctly weight the 

results. These results are often erroneous and can vary enormously depending on the 

experience of the loss adjustor, the number of samples taken, the location of the samples 

taken, the chosen parameters and so on. This process lacks the stability and homogeneity 
required for accurate loss adjustment and actuarial analysis. This process is made 

particularly difficult when potentially having to assess hundreds of thousands of acres 

post-disaster. 

The next issue posed by Satellite imagery surrounds the lack of resolution and granularity. 

This can prove even more troublesome when it comes to assessing the spatial variability 
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of damage in smaller sites of say 50-100 hectares. Satellite image simply do not provide 
the resolution to make well informed loss adjustments. Drone aerial inspections provide 

the high-resolution 

data capture 

required to make 

accurate decisions. 

Poor data also 

impacts the design 

of the agricultural 
index itself. If the 

basis risk (the 

difference between 

the actual incurred 

loss and the index calculated loss) is too high, then consequently, the farmer may not be 
fully compensated. This results in a loss of credibility in the agricultural insurer and the 

whole concept of index insurance. At present, in order to combat this, insurers aggregate 

the different insured units/fields/areas into large homogenous zones producing a ‘yield 

index’ for the region. This yield index insurance pays out if the yield for a geographic area 

drops below a certain threshold. This does not provide the spatial resolution required to 
account for the variability of smaller scale production. At best, the satellite imagery 

groups crops into into 300m x 300m pixels within which there may be multiple crops 

(wheat, corn, forestry) with differing yields, at different stages of development and with 

different values. Similarly these images are often outdated. This again contributes to 

inaccurate data which can result in a loss for either farmer or insurer.
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Ground-Based Crop Data Collection

Insurers still commonly rely on a physical site appraisal of the damaged area. This time 
intensive process can involve a single on-site adjustor attempting to gather visual data, 

taking photos and building a claim from these notes. This method of adjustment is riddled 

with issues and inconsistencies based upon the adjustors purely subjective judgement. 

Similarly it lacks the repeatability, geospatial precision and quantitative elements to 

produce meaningful data. This inaccurate data  presents a number difficulties for 
underwriters and reinsurance underwriters when attempting to build historical databases, 

carry out actuarial analysis, price and define trigger points for agricultural risks. 

Quantitative, granular, and uniform data is required to benefit both insurers and farmers. 

Drone aerial inspections can provide this quickly and cost efficiently.
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Drone Aerial Inspections for Crop Insurance

The Process

A fixed-wing drone equipped with both NDVI (Normalised Difference Vegetative Index) 
and RGB (Red Green Blue) cameras carries out a fully-automated flight of the areas 

required for analysis/impacted areas. A lower cost multi-rotor drone can also complete 

this flight for smaller operations. These automated-flights can be carried out by just a 

single operator, the flight covering approximately 200 acres in just 20 minutes.
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Fully-Automated Multi-Rotor Drone 
Equipped With Multispectral Camera. 

Fully-Automated Fixed-Wing Drone Equipped 
With Multispectral Camera
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The data captured is then processed using advanced algorithms and software, producing 
a high-resolution orthomosaic maps as shown below in Fig.1. 

This provides both a visualisation of the extended loss and captures precise quantitative 
and geocoded data. Once this data has been captured, the adjustor can proceed to 

quantify the level of damage. Using NDVI and VARI algorithms, the damaged areas are 

quantified subject to a standardised threshold and a custom index can be created. 
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Fig.1 Custom Index Threshold Displaying Impacted Areas

For example: 

(nir-red)/(nir+red) + 0/min (0;(nir-red)/(nir+red) - 0.29.
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Using the zonation tool in the software, these results can then be quantified into acres/
hectares and severity of damage. Each zone is assigned an associated level of loss 

category. For example, in Fig.2 you can can see that 8.5 acres has been assigned 100% 

damage and 10.9 acres has been assigned 85% damage. These are clearly visualised on the 

orthomosaic map with areas of 100% damage highlighted orange and areas of 85% 

damage highlighted a light orange. This quantifiable measurement enables simplified and 
accurate pricing and analysis. The uniformity of the process allows repeatability across 

multiple sites, producing homogenous data for analysis. All of this data can be captured 
quickly and cost-efficiently by a single operator, processing the data in realtime out in the 

field using just a tablet or laptop. 
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Fig.2 Zonation Tool Quantifying the Scale of Damage 
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Collecting crop data in this uniform and repeatable fashion enables data bundling and 
centralisation within the insurance market. Combining rich data with the technical 

expertise of the insurance market enables the maintenance of extensive databases, 

actuarial analysis, informed pricing, and loss adjusting according to standardised 

procedures and methods. 

Crop analysis and loss adjustment using consistent drone-based collection techniques 
eliminates the potential for subjectivity and variability when using a potentially 

inexperienced loss-adjustor. All the meanwhile this collection technique produces the 

granularity that simply isn’t produced when using traditional satellite and ground based 

collection methods. 
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Fig.3 Photographic Annotations Applied to Orthomosaic Map
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The geo-coded nature of the orthomosaic map enables the adjustor to then visit specific 
zones within the field to take a closer inspection of the damage. Once in the field the 

adjustor can take ground photos, annotating them on the orthomosaic map as shown 

above in Fig.3. These photographic annotations can be used to provide context to the 

claim.

Finally these maps are easily shared with the various farm stakeholders, insurers and 
reinsurers. This enables accurate pricing and quick claims processing whilst eliminating 

disagreements over valuation. The uniformity and granularity of the results enables 

accurate statistical analysis, actuarial pricing and modelling . As a result the insurer can 

produce a more advanced product, one tailored to the client. This eliminates the issues 

associated with the traditional ‘one-size fits all’ nature of many indexed insurance 
products.
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What is NDVI?

NDVI (Normalised Difference Vegetation Index) is a metric that indicates the health of 

vegetation. Specialist multispectral cameras measure chlorophyll levels with the crop, a 

measurement which is then processed using an algorithm to indicate the plants relative 
health. The NDVI values measured in your crop in each pixel are then assigned an 

index number from -1 to +1. For example a value <0 indicates dead inanimate material 

whilst a value >0.66 is considered healthy plant material. 
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Conclusion

At present it’s clear that empirical crop data in marginal growing areas is insufficient. 
Staple crops in a number of emerging markets are commonly impacted by extreme 

weather events that result in catastrophic agricultural losses. These are crops upon which 

nations rely on and farmers livelihoods depend. Currently, a large number of these 

farmers have no risk transfer mechanisms at all and simply rely on diversifying their 

income through planting a variety of crops and breeding cattle. Those that do transfer 
their risk via crop insurance policies are often subject to ‘one-size fits all’ indexed 

insurance products that do not compensate for spatial variability. This can result in 

underpayment/overpayment, farmer exploitation, complications and valuation 

disagreements that can ultimately leave farmers and insurers disadvantaged. 

Traditional crop inspection and loss adjustment methodologies using satellites and 
ground-based inspections do not generate the uniform, reliable and quantifiable data 

capture that is required to produce a suitable insurance product. For actuarial analysis and 

pricing to be carried out, there must be uniform, transparent, and correctly audited data 

available. Until that time, farmers across much of the world will continue to be subject to 

inappropriate and inaccurate blanket insurance products.

Drones offer a quick, cost-effective and easily deployed solution to crop data collection. 

Automated drone aerial inspections collect high-resolution data across vast swathes of 

land in a uniform and easily repeated manner. The consistency and quantitive nature of 

the data produced enables simple integration into the insurance and reinsurance markets. 

This subsequently allows the building of historical databases, actuarial analysis, and 
pricing and trigger point defining for agricultural risks. Information, data, and analytics 

are quickly becoming the new currency in the future of agriculture. Drone aerial 

inspections provide the solution with which to collect this data. 
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