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An attempt to modelling revenue insurance schemes at the

farm level by means of Positive Mathematical Programming:

Severini S. and Cortignani R

Abstract
Farmers face increasing income uncertainty anddileate is growing on the role of insurance
schemes and of public support in this field.
This paper applies a PMP modelling approach th&etainto explicit consideration risk
aversion behaviour to test its applicability to Biating the potential impact of insurance
schemes. This is done by introducing a revenueganse scheme into a model developed on a
small group of crop farms in Italy.
The paper represents a preliminary assessmeneafahndness of the proposed approach. It
identifies some limitations that should be overcomienprove the proposed approach. Despite
these limitations, it seems a useful tool to ingese the impact of insurance schemes and
policy relevant parameters such as premium andre@eerates. Indeed, it permits the
assessment of how this affects production chdiaes, profitability and the impact of public
support to reduce the net premium paid by farmers.

Keywords: Insurance schemes, PMP, Farmers’ behayRigk aversion.

JEL classification: Q12, C61, Q18.

1. INTRODUCTION

Farmers are perceived to face an increasing inagmertainty. Commodity prices have
been characterised by increasing volatility in regeears. This has been experienced also in the
domestic EU market given that the Common Agricaltirolicy (CAP) has reduced its role in
price stabilisation. The production risk is alsgpested to increase in the future because the
current climate changes may bring about higherdyieriability due to the increasing
occurrence of extreme events and weather variabHidr these reasons, the debate is growing
on the potential role of private and of publichnéfled instruments to manage farm risk. Indeed,
space has been explicitly given by Reg.(EC) n.7B20here art. 70 allows Member States to
grant financial contributions to premiums for crapjmal and plant insurance against economic
losses.

Because of all these elements, it seems relevadgwvelop evaluation approaches able to
provide insights on management strategies to cagiengk, including insurance schemes. In

! This research has been funded by the Italian MinidtAgricultural and Forestry Policies (MIPAF) thin the research program
Agroscenari (“Scenari di adattamento dell’agricadtitaliana ai cambiamenti climatici”): www.agroseei.it. Research unit:
Universita della Tuscia, Viterbo (Italy). Local adator: Prof. G. Dono.
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order to do so, models used in empirical analybsulsl explicitly take into consideration
farmers’ risk aversion behaviour (Moschini and Hessy, 2001).

This paper applies a PMP modelling approach, pegbos taking into explicit
consideration risk aversion behaviour (Cortignard Severini, 2010), in order to test whether it
can be used to evaluate the potential impact off&mce schemes. This is done by introducing a
revenue insurance scheme into a model developedsomall group of field crop farms located
in Central Italy.

The objective of the paper is to develop a prelanyrattempt to assess the soundness and
applicability of the proposed approach, to consitiestrengths and weaknesses and to identify
future developments needed to improve it. Indebd, gaper is presented with the aim of
exchanging opinions with other researchers intedeist the topic and to receive any critiques or
suggestions with the aim of improving the approach.

Despite the limited scope of the empirical appiaat some very preliminary and
tentatively considerations on the usefulness amaviolicks of the analysis to explore policy
relevant questions are also derived.

The following two paragraphs briefly provide somackground information on the
insurance schemes applied in agriculture and odekieloped modelling approach. Paragraph 4
presents the empirical analysis moving from thecdeon of the farm sample to the
presentation of the simulation results. The lasagaph provides the conclusions of the paper.

2. INSURANCE SCHEMESAND THE ROLE OF GOVERNMENTAL POLICIES

The most important risks affecting farmers are camrto most businesses, others are
unique to farming (EC, 2006). The most importasksiin agriculture can be classified as
(Hardaker, Huirne and Anderson, 1997): human os@mul risks; asset risks; production or
yield risk; price risk; institutional risk; finaral risk. Despite this source of risk, all categsrie
of risk have an effect on the income of the stalddro Therefore, most of the strategies
implemented by risk adverse farmers are aimeddatcieg the expected variability of income.
Once the risk has been identified and assessediar to develop risk management strategies
(Hardaker et al., 1997), various strategies candagl to reduce income risk at the farm level.
However, two main types of risk management stragegire often identified (EC, 2001):
strategies concerning on-farm measures and rigknghstrategies. Participation in an insurance
program belongs to this last type of strategies.

Several agricultural insurance schemes exist: flwgrpoint of view of the risks covered,
these can be classified as (EC, 2006): singletniskrance; combined (peril) insurance; yield
insurance; price insurance; revenue insurance;esao insurance; income insurance; index
insurance.

Revenue insurance is the kind of insurance scheowsidered in the empirical
application of the model, therefore it is worthgpend some time on it. Revenue insurance
combines yield and price risk coverage in a sing&irance product and it can be product-
specific or whole farm (EC, 2006). For example, th® Crop Revenue Coverage (CRC) is
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offered for the main field crops such as maizebsays, wheat, rice and cotton (Edwards,
2009). This insurance could be cheaper than ingundependently price and yield, as the risk
of a bad outcome is smaller: indeed, low yields rbaycompensated by high prices and vice-
versa. An insurance company can offer a revenugdnse if it is able to determine the joint
probability distribution of price and yield (EC, @8).

A simple description of the Crop Revenue Coveraggnam is provided by Edwards
(2009). In this program the production portion loé trevenue guarantee is based on the farm
Actual Production History (APH) that is an histoaverage of the actual yields. The yield
levels used to calculate the CRC revenue guaraatege from 50% to 85% of the APH yield.
Indemnity payment is the amount by which the reeeguarantee exceeds the actual revenue, if
any. The revenue guarantee is the revenue caldubgtenultiplying the pricetimes the APH
yield, times the chosen coverage level. The actawanue is given by the actual harvested yield
times the market price.

Governments have traditionally developed publidgies aimed at dealing with risk in
agriculture risk management ability of farmers aareé usually justified as corrections for
various forms of market failures. (Cafiero et &005). One set of such measures provides
incentives aimed at developing insurance markeatsuth release of subsidies to premium
payments as well as the provision of reinsurandermation and assurance of competition in
the insurance industry (Cafiero et al., 2005).

Subsidising premium payments is a very common unsnt world-wide. This measure
is justified on the grounds that the premium mustalffordable, that a sufficient volume of
insurance contracts must be underwritten and thstirance companies have to find the
insurance product attractive enough to remain énlthsiness. For example, in the US Federal
Crop Insurance Program, US government has encalirégeners enrolment by heavily
subsidising premiums: for example, in 2003 subsigiaid within such program have reached $
2041.7 million over a total amount of premium 08430.6 million or around 59% of the total
amount of the premium received by the insurancepaomes (Glauber, 2004).

The emphasis on this instrument has increased veitsin the Common Agricultural
Policy of the EU. Two instruments have been intcmtlthat provided public support to cover
insurance premium.

The reform of the CMO wine, by means of Reg. (ECAT0/2008, has introduced the
possibility of providing public funds for harvesisurance in order to contribute to safeguarding
producers' incomes where these are affected byrahaflisasters, adverse climatic events,
diseases or pest infestations. This support fordsainsurance may be granted in the form of a
financial Community contribution which must not erd: 80% of the cost of the insurance
premiums paid for by producers for insurance agdimsses as a result of adverse climatic
events which can be assimilated to natural dissiskér % of the cost of the insurance premiums

2 Different prices can be chosen for reference.Bheards (2009) for details.
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paid for by producers for insurance in other cages 14 of Reg. (EC) n. 479/2008). The
support for harvest insurance may only be grarftélaei insurance payments concerned do not
compensate producers for more than 100 % of themedoss suffered.

A broader instrument was introduced after the 2868lth check of the CAP. Art. 68 of
Reg. (EC) n. 73/2009 allows Member States to ustooufD% of their funds belonging to the
first pillar to grant specific support to farmeenong others, in the form of contributions for
crop, animal and plant insurance premiums (point AQjcording to art. 70 of the same
Regulation, Member States may grant financial doumtions to premiums for crop, animal and
plant insurance against economic losses causedvgrse climatic events and animal or plant
diseases or pest infestation. However, a finanmalribution may only be granted for loss
caused by an adverse climatic event or by an aromplant disease or a pest infestation which
destroys more than 30 % of the average annual ptioduof the farmet The financial
contribution granted per farmer shall not excee@®af the insurance premium due.

However, the role of CAP in supporting the insugBscheme is expected to increase in
the near future.

In its recent communication on the future of theRCAhe European Commission has
proposed that “a risk management toolkit shouldinmuded to deal more effectively with
income uncertainties and market volatility that pamthe agricultural sector's possibility to
invest in staying competitive. The toolkit would fmade available to Member States to address
both production and income risks, ranging from av AWTO green box compatible income
stabilization tool, to strengthened support to iagge instruments and mutual funds” (EC,
2010: page 11).

3. METHODOLOGY

Positive Mathematical Programming (PMP) models haeen extensively used to
evaluate farmers’ adjustment to changes in market policy conditions. However, these
models generally consider risk aversion behavioly implicitly by means of the estimated
cost function included in their objective functidrew Authors have gone forward proposing
ways to explicitly consider risk aversion behavi@deckelei, 2002; Paris and Arfini, 2000).

Recently, a way to explicitly incorporate such babar into PMP models has been
proposed and empirically tested (Cortignani ande8ev 2010). This approach, formally
described in the appendix, is based on a simpleatag utility framework under the uncertainty
of activity gross margins and assuming constanlatesrisk aversion coefficients (McCarl and
Spreen, 1997). It has allowed the development oPPNbdels that consider farmers’ risk
preferences in an explicit way.

3 This is calculated on the basis of the precedimgetyear period or a three-year average baseeopréceding five-year period,
excluding the highest and lowest entry.
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The proposed paper proceeds further by testingusiee of this kind of models in
evaluating the potential role of revenue insurasdeemes. This is done by using a three-year
constant sample of filed crop FADN farms locateccémtral Italy, where durum wheat is the
most important crop.

The model has the following general structure:

1 . 1 .
a3 x?‘!,t Q?‘!x?‘!,t - §¢n xﬂ.r Egmxﬂ,r

IFEI;E = E(ﬁ;_n;ilr) xﬂlr - d:“!;f xﬂ;f - 2
Mt

S.I 120
A Xpo = bye Hn.t]

where E(g™M..:) are the expected unitary gross margin valdés: are the model
variables that refer to the land allocated to eactivities in then-th farms and-th year; @n.
and @ are the parameters of the quadratic cost funcnare the coefficients of absolute
risk aversion andem the covariance matrix of the unitary gross margins

The parameter§n.e @n, theAn: dual values and®» are estimated by imposing the
first-order conditions of the considered farm motdéding into account exogenous information

(i.e. supply elasticities) (Heckelei, 2002). THem has been calculated by taking into
consideration the variability of gross activity mes observed during a three-year period in the
farm sample.

The model with the insurance scheme, used to caéndmeulations, considers an
insurance scheme for a single crop: in the empiapplication this is durum wheat. The farmer
pays an insurance premium and, if the unitary regeof that crop falls below a contractual
level, he/she receives an indemnity calculated hen liasis of the difference between the
contractual and the actual revenue level. In tlisec the expected gross margin vector and
covariance matrix of gross margins are recalculaed differ from the case without the
insurance scheme.

In this first analysis, it is assumed that all fargparticipate in the insurance scheme
whenever they grow durum wheat in a sort of “corapry participation”. It is important to
stress that this very restrictive hypothesis is ivatéd by the objective to approach the
modelling process by gradually adding complexityislin our intention to try to extend the
approach to explicitly model the participation ateoras well. Despite this limitation, it is worth
noting that the model allows the level of the farshearticipation and the amount of premiums
paid to vary by adjusting the area devoted to thip. In this way, farmers can even avoid
enrolling in the program by opting not to grow thsured crop.

In the model with insurance, the expected valuestha covariance matrix of the gross
margins takes into account the role of the inswgastheme, considering both the indemnities
obtained and the insurance premiums paid.
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4, EMPIRICAL ANALYSIS

4.1. Available dataset

The study area is an agricultural area of centady in the province of Ancona (Marche).
A sample of 27 FADN farms (constant in the peri@®%-2007) specialized in cereals, oilseed
and protein crops has been taken into considefation

Table 1: Share of each crop in terms of the totbped area per year and average
of three years (%)

2005 2006 2007 Average
Oats 0.0 0.7 0.3 0.3
Durum Wheat 63.3 49.9 64.1 59.1
Common Wheat 0.7 0.2 0.0 0.3
Maize 3.8 3.8 6.4 4.7
Barley 4.1 2.6 0.7 2.5
Sorghum 0.0 0.2 41 1.4
Beans 1.8 2.0 4.4 2.7
Peas 2.6 5.4 25 35
Sugar beet 7.8 3.6 1.7 4.4
Sunflower 14.4 18.9 13.8 15.7
Other crops 1.4 12.8 2.1 5.4

Source: Own calculation on FADN data

Most of the area is cultivated to durum wheat wharh average, uses around 60% of the
cropped area (Table 1). Other important crops amélasver and maize.

4.2. Simulation scenarios

While the calibrated model relies on the assumptiah the analysed insurance scheme is
not available to the farms taken into considera(BASELINE), all simulations refer to the
case in which all farms producing durum wheat pgudite in the program. Here the definition
of the baseline insurance simulation case (BLINS§lescribed first. Then, two other sets of
simulations are described: those referring to #éwell of unitary premium (PREM) and those
referring to the level of coverage level (COVE).

4 We would like to tanks the Italian Institute of iultural Economics (INEA) of Rome that has supglthe FADN farm
data.
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Table 2: Synthesis of the simulation scenarios.
Simulation code Short description of the simulagion

Baseline insurance simulation case. It considetsfverage (100%
BLINS indemnity) and premium set at 198 €/ha.

Simulations considering different level of the pirem paid by farmers:
increases and decreases of: 20%, 40%, 60%, 809%088%d from the
PREM BLINS case.

Simulations considering different levels of inswarmrtoverage: full
coverage (100%), 80%, 60% and 40% coverage leasis been
COVE considered.

All simulations assume that an indemniigd) is paid to farmers whenever the level of
unitary revenues from durum wheat is below its elgae revenue levelE(rev). This latter
level is calculated on the basis of the weighedages of unitary revenues from all observations
(i.e. three years and all farms considered) irfahewing way:

o
En,t revy, * Xp,

EI'lnt ngt

E(rev) =

where x°(n,t) are the amount of land devoted tauhuwheat in the considered three-
year period.

The unitary premium paid (pre) is identified on Hasis of the arbitrary hypothesis that is
needed to ensure a loss ratio of 80%: the expectadl amount of indemnitiesE(TIND))
should be equal to 80% of the expected total amediqiremiums E(TPRE)°. These are
calculated on the basis of the available three gata set in the following way:

E(TIND) = Z(E(rev)— revy,)s x2,

m,t

E(TPRE) = ) pres x{,

n,t

Note that a uniform unitary premium per hectargwfum wheatgre) is assumed to be
applied in all farms.

® Formally, the level of the premium (pre) is theedhat satisfies the following rul&(TIND) = 0.8 * E(TPRE)Note that this ex-
ante evaluation may not be satisfied ex-post gitiah farmers also adjust their production decisiamshe basis of the level of the
premium.
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The unitary revenues for durum wheat in all obs#ona (i.e. for all n and t) are then
recalculated introducing the insurance scheme puely described. This generates a new set of
unitary gross margins that differs from the origioae only by the gross margins of durum
wheat. This set is then used to recalculate th&amneg-covariance matrix for unitary gross
margin. Given that the insurance scheme applieg tondurum wheat, the matrix differ from
the one used in the calibration only in the elemeeterring to this crop.

This procedure identifies the parameters to perftre baseline insurance simulation
(BLINS).

Another set of simulations analyses the impact lednging the level of the unitary
premium (pre). Moving from the baseline insuranceusation, simulations are run taking
several levels of the premiums into consideratianparticular, the following 10 levels have
been considered: + and — 20%, 40%, 60%, 80% an% W@he baseline level.

The last set of simulations refers to differentelevof coverage level (COVE). The basic
hypothesis retained in all previously describedusations is that the indemnities are paid
applying a 100% coverage level. Therefore:

ind,, = E(rev) — rev,, if E(rew) = rev,, and 0 otherwise

This additional set of simulations considers lovesels of coverage levels: 100%, 80%,
60%, 40% coverage levels. In other words, the fesnreceive only a share of the full
indemnity. Note that, to keep the discussion simgohel to allow for the comparability of
simulation results, the unitary premium is keptlet level that makes the total gross margin
with insurance equal to the one of the observed aighout insurancé)

5. ANALYSISOF THE SIMULATION RESULTS

As already mentioned, the empirical test has beseldped mainly for testing the model
and to demonstrate that it responds to changenre gmwlicy relevant variables. In particular,
the empirical test considers three main aspectieajntroduction of the considered insurance
scheme; b) changes in the levels of the premiumh ppifarmers; c) decreases in the insurance
coverage levels.

In each simulation, as well as in the calibrategecalata on areas planted with durum
wheat, cropping pattern, expected farm gross margixpected indemnities and total premiums
paid are presented. All data refer to the totahefresults obtained by running the model in the
income conditions prevailing in the three year®tainto consideration (2005-2007).

® The more realistic case could have been takercimtsideration in which reducing the coverage Isheluld also allow to reduce
the level of the premium. Indeed, because decrgdasmcoverage level reduces the total amountdgfimities paid, the insurance
companies are able to reduce the level of the prenm order to sell a larger amount of insuranagtreets.
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The introduction of the revenue insurance schentewuthe conditions defined by the
simulation scenario BLINS (taking a 100% coveragd a premium of 198 €/ha of durum
wheat into consideration) has a negative impadthenexpected unitary gross margin of these
crops (Table 3). This is due to the fact that tkpeeted indemnities do not fully cover the
premium paid. However, the insurance scheme redilmegxpected variability of economic
results (Table 3).

Table 3: Durum wheat. Basic economic parameters.

BASELINE BLINS

Expected gross margin (E/ha) 646 605
Total.varlance of durum wheat gross (€2) 130,160 99,629
margins

Premium (€Eha) O 198
Expected indemnity (€ha) O 158

Note: Data are calculated as weighted averageewltiole farm sample and the
three years.

Despite this latter effect, it is not able to compate for the reduction of expected gross
margin: therefore the introduction of the insurartieat is required for every unit of land
devoted to durum wheat) has the effect of reduttlegconvenience of planting durum wheat.
Indeed, the area devoted to this crop declines framobserved condition of around 14% and it
is replaced by other crops such as maize and cttveals (Table 4). Note that some of the
considered farms stop producing wheat: this iscdee particularly in those farms where the
expected indemnities are relatively lower if congaawith the premium. Indeed, while in the
calibrated case 67 farms cultivated durum wheagnwtine insurance was in place, only 59
farms actually plant durum wheat.

The introduction of the insurance scheme also legative consequences on farm gross
margin, at least under the considered compulsotyr@af the participation in the insurance
scheme (Table 4). On the contrary, insurance cormapatould have an expected amount of
premiums higher than the expected amount of indéesnpaid, obtaining a loss ratio of around
84% (Table 4). Note that this value is higher tti@one calculated ex-ante on the basis of the
data observed in the three considered years (%) &nd on which the base line premium level
(i.e. 198 €/ha) has been calculated. This is tiselref the fact that the farmers for whom
participation in the program is less convenientheware also the farmers where the insurance
companies gain the better margins, do actuallyaedu even stop producing durum wheat.

Finally, it is worth noting that the reduction difiet farm gross margins due to the
introduction of the insurance scheme is higher tties margin obtained by the insurance
companies (i.e. the difference between the expdotatamount of the premiums perceived by
and of indemnities paid by the insurance compani€h)s means that, even taking into
consideration that the insurance companies shaud to remunerate the resources (e.g. labour
and capital) used for managing the activity, thegmaremaining at the insurance companies is
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not large enough to compensate for the welfaree®egperienced by farmers under the specific
conditions considered here. This suggests thamntidel could, at least potentially, also be used
to verify the overall impact of the introductionioburance schemes.

In any case, the simulation results suggest thteuthe specific simulated conditions,
the insurance scheme is not convenient for theidered farmers and, for this reason, it there
will be a lack of demand for insurance contracts.

This condition can change if the level of the netnpium paid by farmers is changed. In
particular, its reduction can be achieved if theegoment intervenes by covering part of the
premium subsidizing it. The results of the simaasi show the level of the premium influences
cropping patterns and farm economic results. Amemse in the net premium reduces the
amount of land dedicated to durum wheat that is, atsthis case, completely replaced by other
crops, because no land is left idle in the consideange of increases (Table 4). For example,
an increase of 20% in the level of the premium gaes a decrease of durum wheat by another
7% (From -13.9 to 20.3 %) (Table 4).

Table 4: Cropping patterns and main economic resuitder the calibrated (no insurance) and
different levels of the insurance premium. Wholepke three-year average.

BASELINE BLINS PREM

20% 40% 60% 80% 100% -20% -40% -60% -80% -100%
Cropping patterns:  (ha) Percentage change from the observed values (%
Durum wheat 1380 -13.9 -20.3 -26.5 -32.7 -38.7 -446 06 8.1 107 13.1 15.2
Maize 112 10.1 149 194 238 283 328 -44 -118 -91 -11.0 -16.6
Other cereals 105 152.6 210.5 265.5 318.9 370.7 420.6 0.3 282 314 272 228
Sunflower 365 0.3 15 26 45 74 106 -08 -185 -241 -27.2 -28.7
Other industrial crops 245 8.8 150 210 268 322 373 -01 -16.6 -254 -31.4 -36.9
Forage crops 30 -7.3 46 179 260 275 289 -09 -68.6 -69.3 -69.3 -69.3
Economic results: €) Percentage change from the observed values (%
Gross Margins 1992 -2.4 -47 -68 -87 -105 -121 00 29 59 90 121
Premiums 0.0 235.0 260.9 280.7 294.0 301.2 302.2 219.6 177.1 120.9 61.7 0.0
Indemnities 0.0 197.8 181.8 166.8 151.8 137.0 122.8 218.5 226.9 231.6 235.9 240.1
Loss ratio® 0.0 84% 70% 59% 52% 46% 41% 99% 128% 192% 382% 0%
Government grant® 0.0 0.0 43,5 80.2 110.3 133.8 151.1 - - - - -

A Total expected amount of premium divided by ltetqpected value of indemnities. Based on obsetvezktyear data.

The opposite situation occurs when the net premgidlecreased, as could be the case
when a public subsidy is granted to applicants. &l@w, the impact of reductions is not
symmetric in comparison with equivalent relativergases: for example, reducing the premium
by 20% reduces the area devoted to durum wheatdynd an additional 14% (Table 4). In
other words, the model is more sensitive to deeedban to increases in the premium.
However, the marginal impact of decreasing the prenon the durum wheat area is declining
(Table 4).

The increase of the premium has a clear negatfeetadn the farmers’ economic results
and vice-versa (Table 4). In particular, decreaghy premium to around 20% allows the
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maintaining of the gross margin at the level obsénwn the calibrated case (without insurance).
However, note that this condition occurs by medndifterent cropping patterns characterised
by an area planted with durum wheat which is sglarger than in the observed case (Table
4). This is consistent with the idea that, for faene level of gross margin, the reduction of the
risk related to durum wheat and generated by theramce makes it more convenient to plant
this crop. The premium level has been considerebaasline for the simulations referring to

changes in the coverage level.

Increasing the premium paid clearly increases #évenues of the insurance companies
(total amount of premium) while reducing the t@alount of indemnities paid. Therefore, these
changes cause a considerable decrease in theatagsmaking the activity more profitable for
insurance companies (Table 4). The opposite happées the premium is reduced, unless a
public subsidy is going to cover the gap betweenlthse line premium (198 €/ha) and the net
premium paid by farmers. A hypothesis on the amaiirgubsidies to be granted in order to
cover this gap and which considers the amountra @Fevoted to durum wheat is provided in
Table 2.

The last set of simulations refers to the decreasébe indemnity coverage. Starting
from the case in which the farmers receive a faihpensation (100% coverage), reductions in
coverage of 20, 40 and 60% have been considered, @ases maintaining the premium at the
level so that the total expected gross margin wskrance is the same as in the calibrated one.

Decreasing the coverage clearly reduces the coewemiof growing durum wheat. For
example, a coverage level of 80% (20% less thafulheoverage) causes the area planted with
durum wheat to decrease by 12.6% (Table 5).

Table 5: Cropping patterns and main economic resuiter different levels of coverage.
Whole sample three-year average.

BASELINE COVE

100% 80% 60% 40%
Cropping patterns: (ha) Percentage change from the observed values (%)
Durum wheat 1380 0.6 -12.6 -17.8 -22.8
Maize 112 -4.4 9.0 12.7 16.3
Other cereals 105 0.3 141.0 187.6 232.6
Sunflower 365 -0.8 0.1 11 2.0
Other industrial crops 245 -0.1 7.1 12.7 175
Forage crops 30 -0.9 5.7 -0.6 10.1
Economic results: €) Percentage change from the observed values (%)
Gross Margins 1992 0.0 -2.0 -3.8 -5.6
Premiums 0.0 219.6 190.8 179.5 168.5
Indemnities 0.0 218.5 160.9 112.8 70.3
Loss ratio”® 0.0 1.0 0.8 0.6 0.4
Government grant™ 0.0 58.1 50.5 47.5 44.6

~: Total expected amount of premium divided by ltetgpected value of indemnities. Based on obserwexbtyear
data.
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Because the premium is kept constant, the decdabe coverage level has a negative
impact on farm economic results. For example, ngp¥na coverage level of 80% reduces the
total expected gross margin by 2% (Table 5). Bexaeducing the coverage level reduces the
total indemnities paid by the insurance comparieste are very positive consequences for
them because the loss rate declines (Table 5).

6. CONCLUSIONS

This paper has used a PMP modelling approach @hkatstrisk aversion behaviour into
explicit consideration. This has been applied tal@ating the potential impact of introducing a
revenue insurance scheme into a small group af éedp farms located in Central Italy.

The analysis has several limitations which are gt to mention before summarising
its main results.

The choice of the farmers to participate in thauiaace scheme has not been modelled
yet. However, we hope to proceed further with tleelelling exercise in the near future in order
to investigate such a policy relevant aspect.

The modelling approach that takes risk aversiorabelr into consideration relies on a
simplified and restrictive expected utility framenkothat assumes constant absolute risk
aversion coefficients. As it is known, other apptoes have been developed in order to take
into account less restricting forms of risk avensbi@haviour. Therefore, it will be interesting to
investigate whether these more complex approaahdd be integrated or not into the proposed
modelling approach.

The empirical test considers only one specific tgbensurance scheme and a very
limited and specific sample of farms. Therefore,hepe to apply the model to other insurance
schemes and to a larger database in order to @chimore substantial empirical test.

Despite these limitations, the analysis has arratesome interesting results. The model
has been able to investigate the impact of introduen insurance scheme and of changing
some policy relevant parameters such as premiuntawerage rates. It can be used to assess
how this affects production choices and the redafixofitability of both farmers and insurance
companies. Furthermore, it allows the assessmeamhether a public support aimed at reducing
the net premium paid by farmers is needed to makerivenient and to increase the level of
enrolment into the insurance scheme.

The results of the empirical test seem to sugdedtthe proposed model responds in a
coherent way to the considered simulations. Dearggicreasing) the level of the premium
increases (decreases) the acreage of durum whdapasitively (negatively) affects farm
economic results. The opposite happens when thet tdvcoverage of the insurance scheme
decreases. Finally, in the considered empiricalditimms, the analysis suggests that the
insurance scheme could not be established withdultquintervention aimed at covering part of
the premium paid by farmers.

It is possible to conclude that the proposed amra@ems potentially interesting even if
it should be better analysed and subject to furémepirical tests. In particular, it is currently
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affected by some limitations that should be overoim order to improve the approach.
Regarding this last point, we would be pleasecteive any critical comments and suggestions
from the participants in the seminar and readershis way, we hope to set the agenda for
future research that we have to follow in the camimonths.
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APPENDIX. DESCRIPTION OF THE ESTIMATION MODEL.

In our analysis we use the Heckelei and Wolff mdtf2003) extending it to explicitly
considering risk aversion. The method uses the @émed Maximum Entropy (GME)
approach (Golan, Judge and Miller, 1996) coveredhieyrestrictions needed to determine the
appropriate curvature of the cost function. The Gidkised frequently when the number of
observations is lower than the number of parameterbe estimated (ill-posed problems).
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However, the GME can also be used in well-posedlprs because it allows a flexible
incorporation of out of sample information sucksapply elasticities (Heckelei, 2002).

Considering that the data refer to several years {t, ..., T), the GME problem is
specified as follows:

£ max} (wit,d.op.Q,LA;t) Hwit)= — EZ,t=1)TE [w"A it In [wt I A7 - wi(e’) Inw'e
s.to

E(gm,) - A.A—d,— Qx]- Vw,) — ¢ E,,,(x]- Vw,) =0
E(gm,)- 2. A-d, - Q(x?- Vw,) = ¢ L, (x)- Vw, ) <0

A"'(x2- vw,) = b,

r

Q=1L conli =0 vi'>j

¥

gm°
xl:l

Ve we = (@-1 — @ tal(alQ ) A @-1) @

whereH(wt) is the level of entropy, the errors vectéik) is re-parameterized as the
expected value of a discrete probability distribatby defining thé/ support matrix and thi’
probabilities vector; elasticitied’{ W*) can be re-parameterised in the same way as the er
terms by defining thd’* support matrix and th&® probabilities vector7;GM: are the gross
margins of each activityl: is the shadow price of land over several yeAris the technical
coefficients matrix;d: andQ are respectively the parameters associated witHirlear term
and the quadratic term of the cost functi®; are the observed levels of activity in different

years;® are the coefficients of absolute risk aversiongach farms n antbm the covariance
matrix of the gross margins8; L is the lower triatag matrix of the Cholesky decomposition.

” The intuition behind the objective function istthiae entropy criterion pulls towards the centrethaf elasticity support range, in
opposition to the error terms of the data congtsaifihe smaller the elasticity support range, tighdr the penalty for deviating
from the support centre. Consequently, the widtlthefsupport range reflects the precision ofahgriori information (Heckelei
and Wolff, 2003).

8 Upper and lower bounds on the level of the coieffic of absolute risk aversion have been imposéw H-V risk aversion
coefficient equal the E-standard error risk aversioefficient divided by twice the standard erBecause the E-standard error risk
aversion coefficient usually ranges from 0 — 3 (Mad and Spreen, 1997), these values have beerrclasslower and upper

bounds. Theé"sm has been calculated taking into considerationvélr@bility of gross activity margins observed dgyithe three-
year period.
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Notice that:, @:, Q@ and als¢® are all estimated simultaneously by means of tmsidered
approach. It is clear that the number of parametel® estimated is large and, thus, that some
a-priori exogenous information could be very useéfuimprove the quality of the estimates of
so many parameters. Unfortunately, the only exogen@e. not available from the FADN
database) information available to develop the doglianalysis is that of the land allocation
elasticities with respect to own gross margins.

Equation (7) imposes the first order conditionstiedé observed activitiesMarginal
Revenue = Marginal Cosaind (8) for those not observaddrginal Revenue < Marginal Cgst
The equation (9) ensures that the land allocatedifterent crops in each year is equal to the
total available land. Equation (10) ensures the@raurvature of the cost function and (11) is
the combination between the elasticity re-pararigtton (V* w*) with the Jacobian matrix

dx; gm°©
that contains the partial derivates of the land aimirfunctions(m) and the matrijx—”]
is defines as the sample mean of activity grossgimafk gm3 '0) divided by the sample

mean of observed land aIIocatioﬁQ] . Equations (12) and (13) relate to the probabihty
(wheresis the number of support values).
Notice that all available information covers seVeears and that only one cost function

with parameters Q for all periods is estimated. €n@r vector ¥W:) can be interpreted in
different ways: an error in the measurement ofviméable, an error of the optimization process,
a limit to achieving optimal allocation determinbg specific economic circumstances or a
combination of these factors (Heckelei and Wolff032).
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