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Risk in Agriculture: Modeling Revenue Insuram

for Crop Farms in Belgium

1. Motivation

With recent reforms of the Common Agricultural Bglifarms within
the European Union are increasingly exposed toiskeof fluctuations
in output prices. We model the effects of a corcséth revenue
insurance scheme on farm gross margins and lanchélbn patterns
among arable crop farms in the Region of WalloriBelgium.

2. Datadescription

Sample: A subset of 18 farms from the Farm Accawydata
Network from 1995 to 2006.

Five output categories: chicory, other cerealsatoets, sugar beets,
winter wheat

Seven input categories: fertilizers, pesticidesdsecontract services,
other variable inputs (insurance, electricity, dias), capital (building,
machinery), cropland

Three agricultural soil regions of Wallonia: Cornzir8andy-Silty, and
Silty (see map)

3. Method outline

3.1. Estimation of farm-specifix-ante flexible cost functions

Using a Symmetric Generalized McFadden functiooahf
Using expected yields rather observed yields

Imposing the theoretical restrictions without desgitng global
concavity in input prices

Using the GMM estimator on a farm fixed-effect mode

3.2. Simulation model

Maximizing farm expected utilities of a profit fuimn assuming
constant relative risk aversion subject to farmegffzesugar quota
and region-specific cropland availability

Embedding each estimated farm flexible cost fumstioto each
farm profit functions

3.3. Simulation of revenue insurance scenarios

Using farm-specific probability distribution of yis-in-value for
wheat observed between 1995 and 2006

Different annual premia ranging from 0 to 10 €/h@xkchange for
revenue insurance

Revenue compensations triggered when yields-ineviawer than a
proportion of farm-specific yield-in-value averaigem 0.5 to 0.9

Insurance indemnities based on a proportion of fspercific yields-
in-value average

4. Simulation Model Specification

4.1. Deterministic Model

Farms choose a set of land allocations denotetidfunctionL, assigning a non-
negative acreage to each cropping activitg,irso as to maximise farm gross
margin. We indicate the land allocation assignedl bya cropping activityn on
farmf at times by Ly in the following basic objective function for agle farm:
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4 3. Random Model: Expected Utility with Insurance

We add revenue insurance to the model. In gerenralkst the expression for
expected utility is the following:
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5. Questions of interest:

- For a reasonable range of values for the prenaindhpayment trigger
parameter would farms adopt revenue insurancenéiie available?

- To what extent would a farm’s expected utilityddand allocation across crops
change with an insurance mechanism compared t@wiitim insurance
mechanism?

6. Simulation results

Table 1. Percentage Change in Gross M argins with | nsurance

Insurance  Premum  Sandy- . Three-Region
trigger  (€/ha) Sity Sity  Condroz Total
0 112.67 108.72 100.00 109.88
¢=0.5 5 104.43 103.06 100.00 103.47
10 100.00  100.00 100.00 100.00
0 112.67 109.25 100.00 110.26
¢=0.7 5 104.43 103.06 100.00 103.47
10 100.00  100.00 100.00 100.00
0 113.03 110.39 100.00 111.17
¢=0.9 5 104.46 103.27 100.00 103.62
10 100.00  100.00 100.00 100.00
Table 2. Number of Farms that Take Advantage of |nsurance
Insurance  Premium . . Three-Region
e (€lha) Sandy-Sitty Sity Condroz Total
0 2 5 0 7
¢=0.5 B 1 1 0 2
10 0 0 0 0
0 2 7 0 9
¢=0.7 B 1 1 0 2
10 0 0 0 0
0 3 8 0 11
¢=0.9 5) 1 2 0 3
10 0 0 0 0
Number of Farms 3 12 3 18

7. Concluding remarks

- Insurance may be of interest in the silty agtioal region, where yields are
more variable.

- However, only when the cost of insurance is zeeomost farms interested in
acquiring it.

- Need to perform sensitivity analysis on othelapasters

- Need to introduce random yields-in-value for ott®ps to observe the effect
on model results
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