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What is the Income Stabilization Tool (IST)?

Insurance instrument introduced by the European Union [EU Reg. No 1305/2013, modified by the

“Omnibus” Reg. (EU) No. 2017/2393], designed to stabilise the income flows of agricultural farmers.
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Research Questions

MAIN QUESTIONS

. 1 [RQ1] - Which could be the impact of the Income Stabilization Tool (IST)

on the level and riskiness of farm income?
- [RQZ2] Is the IST feasible (permitting supply and demand to interact)?

! Which is the maximum contribution to which farmers are willing to participate in
the IST?

! Which is the minimum contribution that makes the Mutual Fund (MF) managing
the IST financially viable?

ADDITIONAL QUESTIONS [RQA]

! Should farmers’ contribution be differentiated among regions?

! Which geographical scale should be adopted when implementing the
IST?




Data

1 Focus on crop level

L1 Hezelnut production in the main four Italian areas (Lazio, Piedmont,
Campania, Sicily)

_l FADN database - period 2008-2017.
_l Income variable: unitary Gross Margin (GM) (€/ha)
GM;; = R;; - Cv;;

Farm sample

13 10 63 0

2008 4 9

2009 15 11 81 4 111
2010 20 18 82 4 124
2011 19 30 82 5 136
2012 13 29 84 4 130
2013 14 31 81 5 131
2014 17 24 86 5 132
2015 20 23 84 5 132
2016 17 22 82 5 126
2017 14 22 54 5 95

Total 162 220 779 46 1,207
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SCENARIOS

Indemnification Contribution

Baseline x x x
ISTO% v X

v
IST5% v v 5%
v

IST10% v 10%

Assessing the potential impacts of the IST

Ll Analysis of profitability level of hazelnut production: observing the first moment of the distributions (i) of GM (with
and without IST)

1 Risk analysis: study of the Value at Risk (VaR)
VaR is the maximum loss which may be expected over a given horizon period at a given confidence level.
VaR = E(GM) -V*

where E(GM) = Expected GM identified as the average by region; V* = Value of GM at a confidence level of 95%.

Comparing alternatives through

! Stochastic Dominance

A
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L1 Decision making problem comparing the expected utility E(U) levels

1 Negative exponencial function (CARA) (Hardaker et al., 2015)

U=1-exp(—cw),c >0  Where w = expected gross margin and ¢ = risk adversion coefficient

Using three risk aversion levels:
1 0.01- risk neutral;
1 0.3 —low risk averse;
! 0.6 — high risk averse.

Assessing the financial sustainability of the MF
Ll Observing Loss ratio levels and variability:

AN ) Indemnifications
Loss Ratio =

Contributions




Assumptions

Farmers perfectly rational agents

Farms in a region face the same relative income distribution (individual farm GM
centered to one), but differences among farms in average income are accounted for

Variability and average income refer to the whole 10-year period [other than only the
previous 3 years (or 5-years «Olimpic mean»)] because limited number of observations
by region — further research

Adverse selection and moral hazard not accounted for so far (Farm homogeneity and full
information) — further research



R.Q.1. — Which could be the impact of the IST on the
level and riskiness of farm income?

Average GM levels by region (€/ha). Baseline conditions and simulated implementation of the IST.

IST with contribution rates set at:

Baseline
- 0%

Piedmont 4,999 5,600 5,350 5,100
Campania 5,876 6,176 5,883 5,589
Lazio 5,012 5,435 5,184 4,934
Sicily 2,569 2,843 2,715 2,586
Weighted average 4,800 5,214 4,974 4,734
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Grafical effect of the IST simulation
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R.Q.1. - Which could be the impact of the IST on the
level and riskiness of farm income?

Risk indicators by region in the baseline and with the IST (€/ha and %).

IST with contribution rates set at:
Baseline

GM>% VaR% GM>% VaR% GM>% VaR% GM>% VaR%
Piedmont 1,140 7% 3,840 31% 3,590 33% 3,340 35%
Campania 3,279 44% 4,895 21% 4,601 22% 4,307 23%
Lazio 2,100 58% 4,040 26% 3,789 27% 3,538 28%

Sicily 504 @ 1,950 @ 1,822 33% 1,693 35%
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R.Q.2. - Is the IST feasible, permitting supply and
demand to interact?

[ Comparing ]
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R.Q.2. - Is the IST feasible, permitting supply and
demand to interact?

Which is the maximum contribution rate to which farmers are willing to participate in the
IST?

Contribution rates making farmers indifferent to participating in the IST
under three different hypotheses of risk aversion (MaxCont) (%).

| Riskneura High risk-averse

Piedmont 5.5% 7.5% 9.5%
Campania 8.5% 12.5% 17.5%
Lazio 10.5% 19.5% 25.5%
Sicily 9.5% 13.5% 18.5%
Weighted average 8.3% 13.0% 17.4%

e




R.Q.2. - Is the IST feasible, permitting supply and
demand to interact?

Which is the minimum contribution rate that makes the MF managing the IST financially
viable?

With public support
No public support : "
on indemnities costs only (0.54) on all costs (0.30)

Piedmont 7.5% 4.1% 2.3%
Campania 12.5% 6.8% 3.8%
Lazio 16.5% 8.9% 5.0%
Sicily 14.5% 7.8% 4.4%

Weighted average 12.4% 6.7% 3.7%




R.Q.2. - Is the IST feasible, permitting supply and
demand to interact?

Farmers Mutual Fund
| |

[ \l |

With public support

Risk neutral Low risk-averse | High risk-averse [No public support|[ onindemnities
on all costs (0.30)
costs only (0.54)

4.1% 2.3%

Piedmont
Campania 17.5% 12.5% 6.8% 3.8%
Lazio 25.5% 16.5% 8.9% 5.0%
Sicily 18.5% 14.5% 7.8% 4.4%
Weighted
8.3% 13.0% 17.4% 12.4% 6.7% 3.7%
average

If no public support:
interaction range between farmers and MF;

farmers are indifferent in joining the MF;
- no interaction between farmers and MF.
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Should the contribution be differentiated among
regions? ...yes

Number of cases of indemnification

Absolute values (n. obs.) Relative values (%)
ear
2008 1 3 25 2 31 8% 30% | 40% | 50% @ 34%
2009 1 3 31 2 37 7% 27% | 38% | 50% @ 33%
2010 8 5 54 1 68 40% 28% | 66% = 25% 55%
2011 6 6 33 2 47 32% 20% | 40% | 40% = 35%
2012 3 14 35 1 53 23% | 48% | 42% @ 25% 41%
2013 7 13 23 0 43 | 50% | 42% @ 28% 0% 33%
2014 3 4 7 2 16 || 18% @ 17% @ 8% | 40% @ 12%
2015 1 3 12 0 16 5% 13% 0% 12%
2016 1 3 28 1 33 6% 14% | 34% @ 20% 26%
2017 1 12 18 3 34 7% 33% 36%
Total 32 66 266 14 378 20% 30% 30% 31%

Relevant differences among regions in terms of:
-average frequency of indemnifications;
-variability over time.




Which geographical scale should be adopted when
Implementing the IST?
Loss ratio variability over time
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A national Mutual Fund (MF) is less risky then a Regional specific MF.




Conclusions

Which could be the impact of the IST on the level and riskiness of farm income?

A sectorial IST could reduce strongly the risk faced by farmers in all four production regions
in Italy: IST potentially very effective in stabilizing their incomes.

Is the IST feasible?

The presence of public support makes a sectorial IST for hazelnut in Italy feasible because
supply could interact with farmers demand.

Farmers’ contribution should be differentiated among regions.

Developing a unique national Mutual Fund (but with different contribution rates) less risky
than regional specific MFs.

Limitations:

several practical implementation problems (e.g. certified income and data availability) to be
addressed;

adverse selection, moral hazard and non-rationality of farmers not accounted for — points to
be addressed in future research.
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SCENARIOS
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Assessing the potential impacts of the IST

L1 Analysis of profitability level of hazelnut production: observing the first moment of the distributions (i) of GM (with
and without IST)

Ll Risk analysis: study of the Value at Risk (VaR)
VaR = E(GM) -V*  E(GM) = Expected GM identified as the average by region; V* = Value of GM at a confidence level of 95%.

Comparing alternatives through

Ll Stochastic Dominance
Ll First-degree Stochastic Dominance (FSD) -
FA(x) < FB(x), forall x
Ll Second-degree Stochastic Dominance (SSD): assumption: farmers must be risk-averse

X X
fFA(x)de fFB(x)dx for all values of x*




Indemnification levels among regions

Campania Lazio Piedmont Sicily Total v I'ammontare degli indennizzi/ha ¢ circa il 30% della media
Indemnifications del GM regionale
(€/ha) 1493,6 1343,7 1607,9 793,1 1521,9 v’ ci sono casi in cui raddoppia rispetto alla media regionale
Average GM 4999,3 58758  5011,8 2569,2 4799,7 (es. campania 2012);
% 30%  23% 32% 31%  32%
Campania Lazio Piedmont Sicily Total
Loss ratio trend 2008 0.14 0.69 0.96 1.67 0.89
2009 0.08 0.37 0.72 1.42 0.66
A condition was found in which on average all the funds 2010 1.50 0.47 1.35 0.56 1.24
in those years would break even (loss ratio of breck 2011 1.07 0.35 0.74 0.78 0.68
'?'\tqiesnv%-as done by modulating the insurance premium 2012 1.19 0.95 0.69 0.55 0.77
having 0.65 on average. 2013 1.85 1.15 0.45 0.00 0.67
2014 0.31 0.36 0.13 0.43 0.19
v l\/_Ifa]:king 0.65 ]Eht(a Io_s? ratio suitable f(l)r tEe :\{I[E " 2015 0.07 0.24 027 0.00 0.24
e aong Yere ok atthe e e
2017 0.16 1.21 0.63 0.98 0.69
v' The overall variability of the loss ratio is 0.30. Weighted
Differences exist among regions: the variability average 0.65 0.65 0.65 0.65 0.65
is greater in Campania followed by Sicily, Lazio Max 1.85 1.21 1.35 1.67 1.24
and Piedmont. Standard
deviation (sd) 0.69 0.36 0.34 0.55 0.30
Mean 0.64 0.62 0.66 0.68 0.66
Min 0.07 0.24 0.13 0.00 0.19
Semi Stand.
Dev 20

(right side) 0.81 0.40 0.32 0.67 0.25




