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A note on the effects of the Income Stabilisation Tool on income inequality in agriculture
Robert Finger, Nadja El Benni1
Abstract
Increasing concerns with income risks in agriculture have led to discussions on the introduction
of an Income Stabilisation Tool (IST) in Europe. In this note, we extend existing evaluations of
the IST by investigating the potential effect of the IST on inequality in farm incomes using
Swiss agriculture as a case study. We find that the IST will significantly reduce income
inequality, in particular by increasing lower quantiles of the income distribution. This property
constitutes a value-added of the IST that is not yet considered in the current policy debate.
Keywords: Risk, income stabilization, income inequality, agricultural policy
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I Introduction
Managing income risks in agriculture is of particular importance for farmers and policy makers.
This has motivated several countries to (or planning to) implement income insurance or income
stabilization mechanisms (see Meuwissen et al., 2011, for an overview). This type of whole
farm income stabilization instrument has the advantage of providing a single policy covering
all production and price risks and their covariates. Furthermore, governmental support to this
type of risk management instrument is allowed within the framework of the World Trade
Organisation (green box), which has fostered political interest in this measure. However, these
instruments may face problems with respect to the establishment of proper income trigger
levels, information asymmetries, production distortions as well as discouragement of other risk
management instruments (e.g. Meuwissen et al., 2011, Mary et al., 2013, OECD, 2011). Despite
these potential issues, the European Union has proposed the introduction of a whole-farm
income stabilisation tool (IST) (EC, 2011), which has also received the attention of policy
makers in in other countries such as Switzerland (e.g. El Benni, 2012). Research on income
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insurance schemes in agriculture such as the IST has focused on the actuarial evaluation of this
instrument, its (governmental) costs, the identification of specific beneficiaries within the farm
population and its impacts on optimal farm plans (e.g. dell’Aquila and Cimino, 2012, Pigeon et
al., 2012, Liesivaara et al., 2012, Turvey, 2012). Beyond managing income risks, the reduction
of income inequality is also on the agenda of agricultural policy, in particular with respect to
the maintenance of an adequate standard of living for farmers and the minimization of income
disparities (e.g. Keeney, 2000, El Benni and Finger, 2013)2. Events causing exceptional income
losses (e.g. extreme climate or market events) are expected to increase income inequality among
the farm population (e.g. Turvey and Kong, 2010) and there is thus an ‘equity rationale’ for
protection against such events using income stabilization mechanisms (e.g. Alderman and
Haque, 2008). An income inequality reducing property may provide additional benefits of the
IST mechanism, in particular if it has a redistributive character by spreading individual losses
over the general farm population (see e.g. Meuwissen et al., 2008, Matthews, 2010). To our
knowledge, however, quantification and empirical tests of this effect are not available in the
literature. Such information will be of importance for policy makers deciding on the
introduction, design and support of IST in European agriculture. In this note, we aim to fill this
gap by investigating the impact of an income insurance scheme on income inequality using the
example of Swiss agriculture. Furthermore, we account for different designs with respect to the
arrangement of farmers’ contribution to the costs of the IST.

II Method and Data
We use a balanced farm-level income data set from 1274 Swiss farms covering the period 20032009. Our analysis is based on farm income defined as the sum of farm revenues minus fixed
and variable input costs, depreciation, wages, rents and interests and aimed to compensate
family labour and equity (see Hausheer Schnider, 2011 for details). We follow the proposal of
the European Commission3 (EC, 2011) and assume the insurance to indemnify a farmer if he
experiences an income loss of more than 30% compared to the Olympic average of the
preceding five-year income realizations 𝐼𝑂̅ . This value represents the reference income 𝐼𝑅 =
2

In fact, agricultural policy measures can affect income distribution at the farm-level as well as the distribution
of incomes across farms. For instance, direct payments in Switzerland have contributed to a reduction of both the
variability of farm-level household incomes and household income inequality across farms (El Benni et al., 2012,
El Benni and Finger, 2013).
3
Though Switzerland is not member of the European Union, we assume that an IST would be similar to
specifications used in other European countries (El Benni, 2012).

0.7𝐼𝑂̅ that triggers indemnification. Finally, the level of indemnification is defined by 70% of
the divergence between actual income 𝐼𝑖 and the expected income 𝐼𝑂̅ : 𝐼𝑛𝑑𝑒𝑚𝑛𝑖𝑡𝑦 =
{

0 𝑖𝑓 𝐼𝑖 ≥ 𝐼𝑅
}.
0.7(𝐼𝑂̅ − 𝐼𝑖 ) 𝑖𝑓 𝐼𝑖 < 𝐼𝑅

The EC proposal is that a mutual fund is used to cover the costs of indemnification but the
detailed IST design is left to the member states, for instance whether participation should be
voluntary or compulsory, and how mutual funds are constructed (Pigeon et al., 2012). We
assume compulsory participation in our analysis. To cope with the uncertainty regarding farms
contribution to mutual funds, we employ a baseline scenario without any income stabilisation
(i), as well as three scenarios how the costs of the IST are covered: ii) Full (100%) subsidization
by the government; iii) 65% subsidization by the government and the remaining 35% of the
costs (i.e. indemnities) are equally divided across farms4; iv) all costs are solely covered by
farmers via the mutual fund. We focus on actual costs of the IST and do not specify other costs
related to the implementation of the IST that may be reflected in premium loadings as well as
potential cost increases for farms due to required adjustments in accounting practices.
To avoid exceptional (e.g. market) conditions of a single year we assess the effect of this income
insurance scheme on farm-level income outcomes for the years 2008 and 2009. Farms with
negative incomes in either year have been removed from the analysis because negative incomes
are usually treated differently in such insurance schemes (e.g. in the Canadian AgriStability
programme, Kimura and Anton, 2011) and the EC proposal has not specified how such income
developments are handled. In total, 57 farm observations were deleted due to observed negative
incomes which resulted in a final dataset containing information from 1217 farms.
Following the proposal of the EC (2011), we use the preceding five years of income realizations
to identify the reference income levels that trigger indemnification. The costs of the IST that
are used for specification of the scenarios are calculated based on the indemnity payments.
Following the four different scenarios presented above we re-calculate income levels for each
farm in the two example years. Income inequality within the farm population is assessed by a)
Gini coefficients, b) the Theil index (with 𝛼 = 0) and c) the 80/20 quintile share ratio (the ratio
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of the top and bottom 20% income percentile). In addition, the 25%, 50% and 75% quantiles of
the income distribution are investigated. We use non-parametric bootstrap (N=1000) to derive
95% confidence intervals for the quantiles and inequality measures. In order to test for
significant difference across scenarios, we use the 1000 bootstrap samples to conduct pairwise
comparisons of inequality measures and income quartiles and to construct confidence intervals
that are used to test for significant differences at the 5% level, specifically comparing outcomes
under scenarios ii) to iv) to the baseline scenario i) without IST.

III Results and Implications
We find that the IST mechanism – independent on how much of the costs are covered by the
government – significantly reduces the income inequality in the Swiss farm population (Table
1). Comparing, for example, the baseline scenario without IST (scenario i) with incomes under
a partially subsidized IST (scenario iii) for the year 2008, we find a decrease in the Gini
coefficient (from 0.314 to 0.299), a decrease in the Theil index (from 0.170 to 0.155) and a
decrease in the 80/20 ratio (from 2.69 to 2.56), respectively. The income inequality reducing
effect of the IST is found to decrease with increasing contribution of farms to the cost coverage.
But, even if farmers do not receive any subsidization for the costs of the IST, a significant
decrease in income inequality can be observed for all inequality measures. We find income
inequality to be larger in 2009. It is expected that the increase in inequality was particularly
caused by a drop in milk prices occurring after the abandonment of the quota regime in the
Swiss milk market (Mann and Gairing, 2011), which has not affected the farm population
homogeneously. Along these lines, also the relative inequality reducing effect of the IST was
found to be larger in this year, as farms with exceptional income losses would have been
indemnified.
Our results show that the income inequality reducing effect of the IST is especially caused by
a reduction of low income observations in the farm population. The incomes in the 25% income
quantile increase significantly in both years. In contrast, differences with respect the 75%
quantile and the median income between scenarios with and without the IST are much less
distinct. Thus, for the Swiss case, the income stabilization tool would reduce income inequality
through an upward shift of incomes in the lower tail of the income distribution. This effect may
be partially caused by the fact that larger farms (potentially characterized by higher levels of
expected incomes) often have better risk-return ratios, i.e. face lower (relative) income risks

(e.g. Barry et al., 2001, El Benni et al., 2012). Thus, these farms – in contrast to smaller farms
with low levels of expected income – might be less likely to receive indemnification by the IST.
But, also other determinants are expected to have caused the observed shift in lower income
quantiles. Overall, we find only small differences in the income inequality measures between
the scenarios, describing different premium specification of the IST in terms of cost coverage
by farmers. This is – in our example – especially caused by the relative low ‘fair premium’ of
the IST ranging between 1651 and 3265 CHF per farm for the years 2008 and 2009. Compared
to the average farm incomes in Switzerland (Table 1) such amounts of indemnity payments are
low and lead to only small changes in income inequality. These low levels of expected
indemnities (and fair premiums) are due to the fact that income variability in Swiss agriculture
is rather low (El Benni et al., 2012) and only a small number of farms would be actually
indemnified under the IST. This also reflects the role of the IST ‘as an upper bound of the
allocation of public resources to be devoted to crisis management’ (dell’Aquila and Cimino,
2012), which is not aiming at frequent indemnification but focusses on (rare) catastrophic
events. In summary, we find that the Income Stabilisation Tool could reduce income inequality
within the farm population, at least in the Swiss case. While not addressed in the current policy
debate, this property of the IST constitutes a value added. This result could also imply that
governmental costs for the IST may be covered by using financial resources that are currently
used for other policy measures aiming to reduce income inequality.
Our analysis has not accounted for behavioural changes due to presence of the IST, e.g. due to
moral hazard, which may cause different income outcomes (see e.g. Roberts et al., 2006, OECD,
2011). To explore this issue further, future research may employ modelling approaches allowing
depicting farm-level decision making under the IST (see e.g. Mary et al., 2013, Turvey, 2012)
for the entire farm population so that effects on income inequality can be quantified.
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Table 1. Effects of IST on income quartiles and Gini coefficients.

2008

2009

Quantiles of the income
distribution

Quantiles of the income
distribution

Scenario

Gini
coefficient

Theil

80/20
ratio

25%

50%

75%

Gini
coefficient

Theil

80/20
ratio

25%

50%

75%

i) No insurance

0.314
[0.2990.331]

0.170
[0.1480.204]

2.69
[2.552.85]

43953
[4142447066]

66266
[6348268858]

96186
[92020100729]

0.327
[0.3140.341]

0.178
[0.1630.193]

2.83
[2.663.05]

37092
[3497339176]

60178
[5691362371]

85561
[8306488301]

ii) Fully
subsidized by
government

0.297
[0.2830.315]*

0.153
[0.1310.186]*

2.54
[2.392.70]*

47308
[4424749232]*

67169
[6437669461]*

96575
[92362101321]

0.292
[0.2790.304]*

0.139
[0.1280.152]*

2.50
[2.352.65]*

42920
[4007744917]*

62371
[6045364140]*

86644
[8429290563]*

iii) Part
premium (65%
subsidized by
government,
35% paid by
farmers)

0.299
[0.2850.317]*

0.155
[0.1330.188]*

2.56
[2.402.72]*

46794
[4366048763]*

66604
[6385968989]

95999
[91825100751]

0.297
[0.2840.309]*

0.145
[0.1320.158]*

2.54
[2.392.71]*

41821
[3895243785]*

61205
[5918362983]*

85517
[8313989434]

iv) Full
premium paid
by farmers

0.304
[0.2890.321]*

0.159
[0.1370.194]*

2.59
[2.442.77]*

45790
[4261847818]*

65591
[6289868112]

95020
[9088399859]

0.306
[0.2930.319]*

0.155
[0.1420.170]*

2.64
[2.482.82]*

39689
[3690341745]*

59109
[5691560890]*

83409
[8084087415]*

Numbers in parentheses depict 95% confidence intervals. * indicates that difference to the ‘no insurance’ scenario i) is significant at the 5% level.

