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Chapter 1

Income stabilisation in agriculture; reflections on an EU-
project

Miranda P.M. Meuwissen, Marcel A.P.M. van Asseldankl Ruud B.M. Huirne

Background
Changing risks

Income from farming is rather volatile due to stastic (random) factors that affect production and
prices. Throughout the years, various risk managenmols have been used to reduce, or to assist
farmers to absorb, some of these risks. Also thar@on Agricultural Policy (CAP) of the European
Union has taken away some of the risks throughrigtyaof mechanisms that support prices of many
agricultural products. Price and production rishewever, are likely to change in the near future.
International trade agreements can be expectezhtbtb price liberalisation and to more exposure of
European farmers to competitive market forces. &on risks may change, among others, due to a
more regulated use of herbicides, medicines andivas. Changes are also occurring in relation to
risks of catastrophic events such as floods arebtiock epidemics. In the past, farmers have often
been compensated for such losses by governmentisdratis increasing pressure to find more private
market solutions, or at least more formal publi-gte arrangements.

Limited agricultural risk markets in Europe, in con trast to the USA and Canada

In the European Union, at present there are oniitdd agricultural risk markets to deal with price
and production risks. For example, in most memkbetes, arable farmers can insure against loss of
crop production caused by only a few specifiedlpeFRor livestock farms there is usually no low-
yield insurance, but it is generally possible teuire against stock mortality from specific accidént
causes. Price risks can be managed to some extdotviard contracting or by hedging on futures
markets. The latter option, however, is availableviery few commodities and can also be subject to
considerable basis risk.

In contrast to Europe, in the USA and Canada aadyof new agricultural insurance products
and income stabilising tools has emerged. Thedadacenhancements on traditional crop insurance,
revenue insurance, farm accounts, whole-farm imagsaand even subsidies on price options for milk
(Kennedy and Yang, 1982; Goodwin and Ker, 1998; deusen et al., 2000; Barnett et al., 2005;
RMA, 2008). In Canada, farmers could, until 2002ytigipate in the Net Income Stabilisation
Account (NISA), see for instance Stokes et al. 00 2003, this program was replaced by the
Canadian Agricultural Income Stabilisation (CAISpgram. This program integrates stabilisation and
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disaster protection into a single program, helgirafucers protect their farming operations fromhbot
small and large drops in income (Dismukes and DAG16).

Considerations within the EU

Since 1998, the European Community has been imegsinvestigating the potential role of
agricultural insurance programs in stabilising agjtural incomes (Meuwissen et al., 1999; OECD,
2000; European Commission, 2001; Conference onmmasagement and agricultural insurance in the
European Union by the Spanish Presidency in May 2@dnference on natural risk and insurance in
the agricultural sector, perspectives in the Europ@5 by the Greek Presidency in June 2003;
Meuwissen et al., 2003; Cafiero et al., 2005; EaawpCommission, 2005; European Commission,
2006). World Trade Organisation (WTO) agreementstae EU enlargement mean that agricultural
policy in Europe is also evolving. As the insurasceemes and income stabilising tools developed in
the USA and Canada seem legitimate in the WTO-freanle i.e. they fit into the “green box”
representing allowed forms of support, the Europ@ammunity might also consider alternative risk
financing tools. Moreover, in 2008, following tregdst “CAP health check”, the European Parliament
recommended, among others, to replace interversystems for market crops by a safety net for
crises, as well as to develop private sector oethinsurance schemes, and to consider a Community-
wide reinsurance system for climate-related orremvhental disasters (European Parliament, 2008).

Scope and objectives

The Income Stabilisation project analysed the oppares that risk management tools offer for
stabilising farm incomes in the European Unionhi@ tontemporary context of new agricultural risks,
an enlarged European Union, changing views abadgibkd forms of income support and disaster
relief, and on-going developments at internatioisdd management markets.

The project had three pillars: (1) a detailed asialpf farmers'risk exposuran the past and
projected risks in the future; (2) a reviewrtdk management experience and farmers’ perceptdns
risk; and (3) theeconomic impact of and policy options for viablekrmanagement instrumenihe
scope of the project is reflected in Table 1.1.

Table 1.1 Scope of Income Stabilisation project.

Risk Normal business risk and crisis fisk

Farm types Specialised and mixed farms, large-stadesmall-scale farms
Commodities Crop and livestock

Income Farm level, not household level

EU regions Established and new member states

Risk management  Private, public and public-priyetenerships

YIncluding single farm and multiple farm crisis risind “foreseeable” and unpredictable crisis risk.
?In-depth analyses focus on participating membeest&ermany, Hungary, the Netherlands, PolandnSpa

Risk exposure
Past risk exposure: let farm data tell the story

This component of the project thoroughly analysadnflevel data from the Farm Accountancy Data
Network (FADN) in order to provide insight into thelatility of farmers’ risk exposure and into the
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chances of facing catastrophically low productiorce or income levels. Specific research objestive
included: (i) to provide insight into farm-levelqutuction, price and income distributions, including
downside risk; (ii) to make a clear distinctionweén normal income fluctuations and income crises;
and (iii) to discuss the usefulness of FADN datanfieasuring farmers’ income (crisis) risk.

Future risk exposure: what can we expect in the teexyears?

Since risks are constantly changing, data frompast generally tell onlyart of the story. This
component of the project provided insight into ittng@act of future World Trade Organisation (WTO)
and CAP scenarios on farmers’ risk exposure akdmsnagement opportunities. Research objectives
were (i) to define likely future CAP and WTO scanarwith their implications for price, production
and farm income; (ii) to analyse the impact of éhegenarios on price, production and income
probability distributions of farmers in the Europednion; and (iii) to analyse the impact of these
scenarios on the chances of catastrophically l@anres.

Risk management experience and perception

Review of the international risk management arena

This part of the project reviewed historical, catrand developing risk management instruments, both
within the European Union and in non-EU countriB®search objectives were (i) to report on

successful and unsuccessful risk management insirisimand (i) to analyse the major characteristics
of these schemes (e.g. the risks covered and tterwriting criteria applied), and their performance

and economic impact. Important performance issuedoss ratios and participation rates, while the

relevant economic criteria are the degree of régskuction achieved, the reported incentive issues fo
all parties involved, and the budgetary implicasion

Risk and risk management perception: an investigatif farmers’ beliefs

Risk analyses by scientists do not necessarilyespand to the perception of risks by farmers. Also,
what may be perceived as theoretically promisisg management instruments may not work well for
farmers. What is needed, then, is an in-depth arsatyf farmers’ perceptions of risk exposure, and
(new) risk management instruments. Research obgsctiof this component of the Income

Stabilisation project were: (i) to analyse farmepgrceptions of (crisis) risk and (crisis) risk

management; and (ii) to analyse farmers’ perceptiinthe role of various possible risk financing

partners, ranging from their own role to that dfiox@al and European governments.

Economic impact and policy options

The economics of risk management instruments

Theoretically ideal concepts may not work well la¢ farm level, or may just be too costly. This
component of the project modelled the economic ohpépotential risk management instruments for
the European Union. Research objectives includ@d:to( select promising risk management
instruments, including purely private instrumergsblic-private partnership instruments and entirely
public risk management instruments; (ii) to devedowhole-farm optimisation model and to analyse
the economic impact of potential risk managemestrimments at farm level, including their impact on
production decisions and on the level of (crisisk;rand (iii) to analyse the budgetary impact of
potential risk management instruments.
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Policy options for risk management

The various themes of the project, i.e. risk expgsusk management experience, risk perception and
the economic impact of various schemes, were bitaiogjether in the final component of the project.
The main research objective was to synthesiseralliqus project components in order to come up
with policy options for (crisis) risk managemenatlare feasible from a design and budgetary pdint o
view, legitimate in CAP and WTO frameworks, antkresting for farmers.

Major findings and reflections on the EU-project

Risk exposure

Past risk exposure
Main conclusion: Data from FADN can partly provide insight into the wide range of on-farm risks.
(Chapter 2)

(1)

)

®3)

(4)

®)

Farmers are confronted with a wide range of facttist affect their income. Besides a
continuing increase in productivity, fluctuations yields due to climatic conditions and
fluctuations of prices of outputs and inputs stigraffect the levels of incomes. Contagious
diseases affecting the production of crops and alsilmre external events that can cause a crisis
for a single farmer or a group of farms.

The analyses of individual farm data showed stréiogtuations in farm income. Large
differences were found between different membetestaregions and sectors. Furthermore,
analyses showed strong differences between farthsrwihe same type of farming. The size of
a farm only explains a small part of these diffeem Furthermore, average farm incomes
showed to only convey a limited amount of informatiOn the one hand, average incomes do
not show that even in case of a positive averageetban be a large group of farms with low or
even negative incomes. On the other hand, the gstilantuations of incomes and the strong
changes in the relative income position of farmesst the importance to look at multiple year
averages to draw meaningful conclusions on the lefivencome and the standard of living of
individual farmers.

The availability of information on off-farm incomie still limited, especially in the FADN
framework, but there are clear indications thatithportance of off-farm income is increasing.
Off-farm income is more stable than farm income #ng provides a cushion for farm income
fluctuations. Also, off-farm assets are essentialmderstanding farmers’ behaviour and their
ability to cope with crises. Therefore, currentadaéts do not allow to predict whether a crisis
will lead to bankruptcy or whether sufficient resoes are available to absorb a shock at
household level.

The analyses also showed that there are largeratiffes in the shortfall risk of farms, i.e.
farms’ risk of incomes below zero. Simulated criskew that farms in North-Western Europe
have a much higher shortfall risk due to the stmgcof farming. Small margins lead to much
more difficulties in absorbing a shock in the shart. Case descriptions illustrated that market
response to certain events can increase incomeidiiens. For instance, market response after
classical swine fever in the Netherlands led ttrang increase in production due to temporary
higher prices and therefore to a collapse of pragcekfarm incomes.

Although FADN data can clearly show the impactauftors such as heavy rainfall and classical
swine fever on farm incomes, a clear distinctiotwleen normal income volatility and income
crises due to external events is difficult to deriFADN data reflect an aggregation of all events
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happening on a farm during a year. As year to yleatuations are relatively strong, further
information is needed to establish whether a steffert is caused by an external crisis such as
heavy rainfall, or by other circumstances suchaakrbanagement or illness of the farmer.

Future risk exposure

Main conclusion: Increasing levels of liberalisation do not seem to lead to widespread negative
effects on the stability of farm-incomesin the EU, although vulnerability differs significantly across
farm types and member states. (Chapter 3)

(1)

)

®3)

(4)

®)
(6)

Results showed the considerable dependence of @xand income variability on CAP
support. Dependence however varied greatly acrass types, size and member states.
Variation is caused by differences in terms of piobn patterns, changes in support levels,
farming sector structures, inputs used and diffegerin the volatility of commodity prices.
Simulation results showed that at least part ofabecultural sector is relatively immune to
further liberalisation of market and farm suppodiges (scenarios 2018). Given relatively
positive prospects for the future world marketaditon there is no significant change in income
levels compared to the basis and the most likely\32€cenario, provided that direct support is
maintained. Furthermore, in a likely 2018 scenarfich is more protective, farm incomes on
most farm types in all member states improve, lsrdee to predicted productivity increases.
Reductions in direct support (greater modulatiot egiling) assumed in another 2018 scenario
give more visible decreases in incomes, but stillvery different from the base situation.

A complete market liberalisation did not lead tad@gpread negative results for EU farming,
although selected farm types in some of the merstages analysed would be affected stronger
than others. An adverse effect of liberalisatiothes greater risk of low incomes as measured by
the percentage of farms with a negative farm incofés is caused by both the lowering of
agricultural commodity prices due to diminishingcpr support and increased variability of
yields and prices as assumed in the model. Thiknighapplies mainly to the scenarios in which
agricultural subsidies were significantly reduceédhder the protectionist scenario, which
assumed a return to a high support, Agenda 2008 a§mgricultural policy, the risk of low
incomes is greater than in the base scenario.i§gplained by increased variability but also
by unfavourable trends in price and cost developgsever a long-term period.

The increase in the risk of low incomes under niilberal scenarios varies between farm types,
depending on production type and economic size.l@V¥ of risk on specialized dairy and pig
farms is less significant than on crop farms. Tisidikely due to the relative stability in
productivity of livestock and the limited exposufeanimal farms to market related risks.

There are some indications that the risk of lowomes significantly increases on some of the
smallest farm types (8-16 ESU) and also on largadai.e. above 100 ESU.

Any common income stabilisation scheme for the EBUaawhole will need to consider that
farms’ vulnerability differs across member statérscome variability and the risks of loss were
shown to increase, in some cases even quite di@iatiwith increasing levels of liberalisation
but to noticeably different degrees. The lessomsei® be that there are internal strategies for
farms of all types to moderate any increased piles including structural adjustments. The
danger is that the introduction of income stabiilisameasures might slow down the adoption
of such practices. Perhaps somewhat surprisinglyetlare some farm types, especially in
Poland and Spain, where even the most liberal sosndo not produce much reduction in
income levels or much greater risks of negativernes.
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Risk management experience and perception

Review of the international risk management arena

Main conclusion: Thereisan increasing variety of risk management instruments, including tools to
capture the problem of asymmetric information. Public sector involvement can (still) lead to
undesired incentives. (Chapter 4)

(1)

)

®3)

(4)

®)

(6)

Contingent-state contracts, futures, options ahdrahdex derivatives are useful mechanisms to
manage on-farm risks. However, agriculture in tHé B extremely diverse under natural
conditions, as in terms of risks and structuralagions. Widely traded securities that permit
hedging risks will be difficult to develop, becausssis risks and trading costs will be a serious
obstacle for take-up by farmers. Yet, as technohliginnovations enable the development of
more diverse index instruments, a market may devielothese in the EU. At present, the use of
financial instruments among farmers and even c@bpes is low.

Farmers would profit from a diversified set of Aslanagement instruments that target multiple
risk sources both within farm boundaries and actiesgnarket chain from the farm-gate to the
wholesale market. In highly capitalised agricultun® are seeing major innovations in
contractual agreements along the market chain wWilit enable professional farmers to
externalise part of their risks.

When risk instruments are subsidised, it is a garrate that instruments with higher coverage
and risk reduction potentially come with lower sdisefficiencies. More euros are needed in
relative terms to increase risk reduction effectgie these are already large. Yet, in the case of
insurance, reducing subsidies would likely be fokd by lower rates of use of instruments.
OECD countries seem to have developed two altemnatiodels to provide safety nets and risk
management tools to their farmers. The keywordshefso-called “Model 1" are: training,
competitiveness, liberalisation and compensatiomerses for catastrophes and crises. For
“Model 2" these are crop and livestock insuranaesnpum subsidies, gradual reduction of
public compensation and increasing importance sifriance. In the EU, “Model 1” seems to be
followed by Northern member states, whereas “Mo#eélis generally the approach of
Mediterranean countries, although Austria’s poficié better with “Model 2. These two
models cannot easily converge to a middle ground Atimost, member states are increasingly
requiring that farmers contract insurance to beceligible for ad-hoc compensation payments
in case of a crisis.

Actuarial loss ratios of mature and growing agtimal insurance systems in the world have
shown consistency and soundness. Actuarial techsigmproved significantly, enabling
countries to control problems of asymmetric infotima and poor loss adjustment procedures.
Technologies, data mining, surveillance, and beits&revaluations explain these improvements.
The era of poor insurance performance indicatavarad OECD countries came to an end in the
mid-1990s.

Publicly provided (or publicly regulated and suliid) crop insurance in OECD countries
suffered from problems of asymmetric informatiorthie 80s and early 90s. Current loss ratios
of private insurance do not seem to differ sigaifity from those of publicly provided
insurance. Also, on the EU scale, actuarial ratiosnot seem to differ significantly among
member states with or without subsidised premiuhgte hereby that "loss ratios" were
calculated as indemnities paid divided by premiumseived, whereby premiums received
include both farmers' premiums and (if applicaleyernment subsidies. The non-significant
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differences found therefore imply negligible difeces in transaction costs between privately
and publicly provided schemes.

OECD countries are constantly innovating and depialp new instruments to underwrite or
transfer risks and to provide new guarantees. Mditigese are technology-based and have great
potential because administrative costs are mucherotian in traditional crop insurance.
Innovations are also of institutional nature, lik@wv contractual definitions and design, market
regulations and new modes of government parti@pati

Growing insurance portfolios increase the effectsrisk-pooling and reduce the cost of
reinsurance in relative terms. Some hazards, ssiaraughts or epidemics, for which disaster
payments are offered in some countries, are nowralde, even though in most cases with
backup of some sort of public reinsurance. In tharruture, the trade of weather derivatives in
the derivative markets can further increase tHiscefand hopefully permit private insurance of
systemic risks.

While many working documents differentiate betweermal risks and crises/catastrophes, past
and existing policies cannot be equally categori§dtwere are countries whose definition of
catastrophes encompasses hazards that are codsideneal risks by others, and vice versa.

Risk and risk management perception
Main conclusion: Risk perception varies considerably across member states. Price and weather risk
however is generally perceived to be most threatening. (Chapter 5)

(1)

(2)

®3)

(4)

When considering factors that affect farming, itd®e clear that farmers in the studied member
states and also in the different economic sizefanding activity groups perceive weather and
natural disasters and price volatility the elemdratging the largest effects on their farming. It
strongly corresponds to the finding that climatici anarket conditions were the primary reasons
of critical situations experienced by farmers.

The range of instruments applied by farmers to man#sks related to agriculture show that
specific crop and livestock insurance is widesprewdnly in the established member states
while property insurance has an important roledthithe established and new member states.
Although, the established member states have welleldped financial markets, a high
proportion of farmers in all selected member staies to avoid using credit and thus taking on
new liabilities. A widespread way to secure suéfiti financial resources is to hold financial
reserves, especially in the new member states anch@y. This method is reasonable in new
member states where the majority of farmers peesedilrte adequacy of access to credit in a less
positive way than those in the established mentagéss

When future use of risk management instrument®msidered, it becomes quite clear that the
majority of farmers perceives current instrumergsadequate for offsetting risks, so they are
going to continue to apply them. The same applieenwconsidering larger farms, where a
majority of farmers would apply the currently usedthods also in the future, although with the
increase of farms’ economic size, farmers are muerested in hedging (futures and options),
which is a sophisticated method of risk management.

A special way of dealing with risks related to agtiure is to find work outside farming and
generate revenues additional to farming as to btfse volatility of farm incomes by other
income sources. In the established member statgghar proportion of farmers have off-farm
revenues (except the Netherlands where farmingigewsufficient earnings) than in the new
member states where there are no job opporturdtieside farming in rural areas. However,



Chapter 1

where off-farm revenue is available it is generatedtinuously throughout the year in the
majority of cases, both in established and new negrstates.

(5) An important aspect of risk for farmers is to semvHarmers perceive the EU and national
institutions and regulatory changes related to ifiagmFrom the analyses it is concluded that
farmers do not attribute high risks to these in8bns and the adaptation process to changes in
regulations, however there still seems to be spatmprove farmers’ acceptance and opinions
both on the EU and national levels.

(6) A major finding of the perception study is thatthaligh high similarities were expected
between pairs of member states such as GermaneiNettds and Hungary-Poland in terms of
farmers’ risk perception and risk management gsirase it is concluded that such similarities
only exist at the level of individual, highly spficiissues; at the general level many differences
were found among these member states. The caggaof B an outstanding example on how
complex the network of similarities and differenazs be—as Spain is very close to other
member states in some respects, while completéiigreint for other issues. Due to the large
amount of differences found, it is argued that sldequate answer for the risk management
challenges at the EU level could lie in the essdintient of a flexible risk management policy
framework which could be well customised basedhmndpecific needs of individual member
states while meeting universal guidelines acrosdJhion.

Economic impact and policy options

The economics of risk management instruments

Main conclusion: Despite application of a portfolio of prospective risk management instruments,

substantial on-farm income volatility remains. Also, on-farm diversification seems to have its

limitations. (Chapter 6)

(1) Farm risk exposure differed between the assumeadefypolicy scenarios substantially. The
pattern of changes in the level of expected faroonme across scenarios is similar for the five
case farms under investigation. On the long rureetqul farm incomes increase under more
protectionist policies but are depressed if lideedion is assumed.

(2) The impacts of alternatively policy scenarios oa ¢iptimal farm plan were not substantial. The
optimal farm plan of general field cropping farmisgstems as well as specialized cereals,
oilseed and protein farms is marginally alterede @mount of cash crops cultivated—which are
characterized by higher but more volatile outcomissmore affected by agronomic constraints
rather than future policy scenarios.

(3) Diversification as an on-farm risk management toa its limitations. The analysis of the case-
specific trade-off between the expected gross margnd risk provided an indication of the
efficiency of farm diversification. This is to sayhen decisions are made assuming risk
neutrality or moderate risk aversion whereby fasrae not willing to forego a substantial part
of the expected income in order to avoid the resociated with the cultivation of more risky
cash crops.

(4) Substantial volatility remains despite prospectiigk management instruments considered.
Farming is in general a risky business since crefdy and prices are relatively volatile in
comparison to the expected farm income. In conjanatith a strike level set at for example
80% of the expected outcome, implying a deductihl20%, explain the riskiness.

(5) The budgetary implications of prospective risk ngaraent tools differed between case farms
and future policy scenarios under consideratibn. address the implications for budgetary
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expenses the payments involved with insurance vstoelied. However, the budgetary
consequences stemming from insurance depend devileof granted premium subsidy. Total
payments per hectare were affected by the alteaigtipolicy scenarios. Gross premium
payments on general field cropping farming systemit) more volatile cash crops, exceeded
those on specialised cereals, oilseed and prosemst Expected gross premiums under more
liberal policies were more substantial than undetgztionist policies offsetting the decoupled
payments.

Policy options for risk management
Main conclusion: For normal on-farm enterprise risk, infrastructural improvements are needed.
For crisisrisk, rules need to be set at EU level, but premium subsidies should be avoided. (Chapter

7)

With regard tonormal on-farm enterprise risthere is a need for public policy measures integdo
facilitate the operation of private markets, inghgdinsurance as well as other financial instrursent
More precisely such measures could aim at:

(1)
(2)

®3)

(4)

Education of farmers and extension personnel ik m&nagement issues, particularly in the
functioning and the use of derivative markets.

Support of the development of private insurancé/déve markets, e.g. index-based insurance
or weather derivatives, without paying premium sdibs. Support may include (i) providing
the regulatory institutions and informational suppdii) the development of informational
infrastructure such as monitoring equipment andalmedes; (iii) direct participation in the
market during the starting phase, e.g. by offerapgions based on weather indexes, or by
providing public re-insurance; and (iv) other foraisstart-up support.

Support of the development and operation of mufualds. Public policy could provide
matching contributions to those of the farmers seidup the rules for funds’ withdrawals. This
can be a viable option to securitize productioksig the case of specialty crops or animal
diseases.

Support of institutional arrangements in the sexigmublic private partnerships that provide risk
management services to the farmers. Since thetiseleof an optimal portfolio of risk
management tools is a complex task it can be dduhtg farmers—besides all other tasks they
have to accomplish in their predominantly smalitedium sized operations—will ever be able
to cope with this problem. Instead, special initus could take over the task of creating and
managing such portfolios that fit the need of pattr farm types. The farmers themselves
would then only have to deal with one aggregat&unsent aimed at reducing their downside
risk of income.

With respect to on-farm consequencesrisis riskthere are basically two options for public policy:

(1)

()

Direct damage compensation after the event hasrrectis the only option in the short term.
Following Cafiero et al. (2005), only damages torfaassets, such as buildings, equipment,
green-houses, perennial crop stands and breediegtdick, should be directly compensated.
Also, rules are set at EU level stating the cond#iunder which disaster relief will be granted,
i.e. type of event, extent of losses, and proportibthe loss that is compensated.

In the medium and long term there is also the pdagifor preventive actions like public
investments in protective infrastructure or thepgurpof private actions that reduce the extent of
damages caused by disastrous events. Presenthlyotiak food system operates at historically
low inventory levels and is therefore highly vulalele to supply shortages due to bad weather
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conditions or other catastrophic events. In thigasion, public investments in buffer stocks
could be a valuable risk management policy. Prewerdctions might also include measures
that aim at establishing viable private markets datastrophe insurance. However, premium
subsidies would not be included in this set.

Reflections from an Eastern EU perspective

Finetuning project results to Eastern EU agriculilicircumstances

Main conclusion: Project findings are generally considered to be applicable to Eastern EU

agricultural circumstances. (Appendix A)

(1) Experts generally agree on project conclusions goapplicable to Eastern EU agriculture.
Strongest agreement, both for experts originatiognfEastern EU member states and non-
Eastern EU members states, was found for the mequuiblic policy to facilitate private markets
by educating farmers and extension workers in mskagement issues and the use of derivate
markets. Experts also agree on crises to be maauged by weather and market risks. They
furthermore agree that some member states arearposed to income falls than others and (as
a consequence) that risk premiums per hectarer difflestantially across member states. There
is also agreement on decoupled direct paymentsnglaykey role in stabilising farm incomes
under a less protective CAP. Experts in additiomeagthat many innovations, such as
derivatives and public-private risk sharing, engarhe opportunities for transferring risks,
although experts originating from non-Eastern EUniper states seem to be more confident
about this issue.

(2) For some project findings, experts doubted themregal applicability to Eastern EU agricultural
circumstances. This is for instance the case vétfamd to the expected farm-level impact of
future scenarios. Experts, especially those ngfirating from Eastern EU member states, do
expect a significant impact from WTO agreementdaym incomes. In addition, they believe
that more liberal policies actually will induce bl farmers in Eastern EU member states to
change their farm plans. They furthermore doubttimremostly crop farms and small and large
farms face income risk. Moreover, 50% regards difieation as potentially becoming an
important risk management tool in Eastern Euroegitulture.

(3) With regard to some more general statements omiacsiabilisation issues, experts to a large
extent agree that farmers are not fully aware efwlde spectrum of risk management tools
available. They also agree that insurance scheangzdduction risks are underdeveloped and
that insurance schemes are not only attractiveage ©f subsidies or catastrophic events. The
latter issue, i.e. the wider applicability of inaoce schemes, was especially stressed by experts
from non-Eastern EU member states.

Conclusions and outlook

The Income Stabilisation project aimed at analyshey opportunities of risk management tools for
stabilising farm incomes in the European Union. URespresent a representative cross-section of
European farming, i.e. risk exposure, risk percgptnd economic impact issues have been studied in
depth for 5 member states, i.e. Germany, Hungdry, Netherlands, Poland and Spain. General
conclusions from the project include:

10
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(1) There is not sufficient data to accurately andaindy assess farmers’ income risk. FADN data
are worthwhile for farm-level risks, but only partind retrospectively. Off-farrmcomedata
are largely lacking.

(2) Income risk measures and methods used througheuthlyses, i.e. income variation at
individual farm level, shortfall risk and whole-farmodelling, provide insight into the wide
variety of income risks faced by EU farmers.

(3) Eastern EU finetuning among stakeholders disclésatithere is not a commonly shared risk
management perception, knowledge and view on thepects of (innovative) risk management
solutions.

(4) Due to established differences among EU-farmingh v risk exposure, risk perception and
whole-farm consequences, risk management solutieed to be “tailor-made”. However, from
an analytical perspective, premium subsidies amghece to be preferred. Moreover, all risk
management instruments require careful and progsgd.

From the experiences from the project, also a nunabeissues for further research have been

identified:

(1) Public sector involvement in on-farm risk managemdi from a political perspective, this
option is considered, further research is needeattsparently set the rules for support and
design. Rules should aim at public involvement ilegutio “crowdingin private markets” instead
of “crowding out’ these markets.

(2) Cirisis risk assessment. As FADN data did not fallpw to analyse farm-level effects of crisis
risk, further analyses should be directed towarndsciéic risks such as liability risk and
disruptions through environmental damages.
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Chapter 2

Income volatility and income crises in the European Union

Hans C.J. Vrolijk and Krijn J. Poppe

Objectives

Farmers’ incomes is a theme of interest for pofigkers, the press, the general public and above all

farmers. Much attention is paid to the structurevedlopment and trends in the income levels; less

attention has been paid to fluctuations in inconki@gmers’ incomes show strong fluctuations over

time due to inherent fluctuations in prices anddgeFluctuations in yields mainly originate by ura

conditions such as draught, heavy rain, frost arnich@ diseases and often lead to even strongee pric

fluctuations (in non-regulated markets). Furthemndarm incomes differ strongly within countries

even among farms of the same farming type and feima. External events directly affect farm

incomes but also have strong indirect effects duenarket reactions. This chapter focuses on the

analyses of FADN data to develop an understandfntpe volatility of farm incomes, prices and

yields in agriculture. The objectives of this cleapre:

- To analyze individual farm data with respect taeriproduction and farm income (FADN);

- To complete farm analyses with data on farm houdshwhere possible (OECD, ERS);

- To provide full insight into the price, producti@md income distributions including downside
risk.

- To make a clear distinction between normal incolmetdiations and income crises.

Volatilities of prices and yields have been caltedafor other chapters in this project. The anayse
described in this chapter mainly focus on the vighatf farm incomes.

Section 2 will describe previous results on farrmome volatility and the impact of off farm
income on the volatility of incomes. Section 3 didss the data source and the methodology applied.
Section 4 gives a short description of some majarctiral trends in agriculture to provide the
background for understanding the findings with eespto volatility. Section 5 gives a detailed
analysis on the volatility of farm income. Sect®investigates income crises and shortfall riske T
paper ends with conclusions on the volatility afiancomes and on the usefulness of FADN data as
the major source to analyse farm incomes.

Previous research on farm income and volatility

Farm income is affected by numerous factors. Teehrdevelopment results in increasing levels of
yields due to factors such as new breeds and ctbpsuse of agro chemicals, better production
methods and improved management skills. An incngasend in yields is sometimes offset by drops
in yields due to climatic risks or contagious (aaiindiseases. Changes in yields can temporarily
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distort the balance of supply and demand on th&ehaesulting in prices changes. It should be noted
that temporary changes in prices might have a lotaging effect due to adaptations in market
supply. These adaptations can affect farm incommea fonger period.

Several papers describe the volatility of pricasagricultural commodity markets (FAO 2004).
Others have studied volatility of yields in combina with prices (Polome et al., 2006). One
important issue in these studies is the distrilbutd these volatilities. In many practical worketh
hypothesis of normality is maintained (Just and Wger, 1999). Another important issue is the
existence of an underlying trend in the developneémtrices and yields. Harmigny et al. (2005) show
that yearly variations of yields or prices tenddtbow either a stochastic process or a cycle,rmita
linear trend.

Fluctuations in yields and prices result in stratygpamics in farm incomes. The relationship
between yields, prices and farm income is not asgitforward as one might think. It's a complex
relationship depending on the cost structure of fren (direct costs, overhead costs etc.), other
agricultural revenues and extra ordinary benefitsasts. The dynamics of farm incomes have been
studied in several papers (Phimister et al., 26{&tgrenes et al., 2001; Mishra and Goodwin, 1997).

Other papers have analysed differences in farmopeence. Poppe and Van Meijl (2006)
analyse the differences in farm profit, environna¢merformance and the underlying differences in
farm strategy, innovation and management skill§feBinces in farm income result in an income
distribution with a wide dispersion in each count®ianson and Hubbard (1999) develop rules to
compare income distributions between countries.ctBations in incomes and differences in
performance between farms can to a large extendobeidered as normal fluctuations in farm
incomes.

Another line of research focuses on the impactisks on the economic performance of farms.
Mangen and Burrell (2003) for example analyse ttiferént welfare aspect in case of a classical
swine fever outbreak. A distinction is made betwtendifferent effects of the crises and those who
suffer or benefit from these effects.

For proper understanding of the behaviour of fasmand the development of farms it is
important to realize that many of the farms comlagdculture with other economic activities (either
non-agricultural forms of production on the holdilng employment or self-employment off the farm,
or income from financial and real estate assetsailAble data on these aspects is however limited.
The Farm Structure Survey (FSS) indicated that s@dnpercent of EUL15 farmers had other activities
in 2000. Eurostat’'s Income of the Agricultural Hehsld Sector (IAHS) statistics suggests that even
among households for which farming was the maimnme source, other income sources provided
between a third and a half of the average househotime (Eurostat 2002). There is a broad range of
academic literature (e.g. Nakajima, 1986) and acumalating body of empirical evidence that
supports the importance of taking a broad view edource flows when explaining farm-level
behaviour (Harrison, 1975; Phimister, 1993; Allamsand Hubbard, 1999; Hegrenes al., 2001;
Findeis, 2002; OECD, 2002 and 2004; Offutt, 200€haracteristics that influence off-farm
employment decisions are studied by Benjamin amanK{(2006).

Besides scientific research, income developmeat tispic described in many monitoring and
policy oriented publications at national and Euapéevel (Berkhout and Van Bruchem, 2006; EU,
2007). The traditional micro-economic perspectippli@d in most of these publications will be bryefl
introduced later.

Methodology and data source
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The analyses presented in this chapter are bas€&bN data which was established in 1965 (DG-
Agri, 2002). The primary aim of the system is tahga accountancy data from farms for the
determination of incomes and business analysigia€watural holdings. It is an important instrument
for evaluating income of agricultural holdings ahd impacts of the Common Agricultural Policy.

FADN consists of an annual survey carried outh®gyrhember states of the European Union. To
assure representative data, a sample is constrbasstl on three criteria: region, economic size and
type of farming. Type of farming indicates the mimsportant agricultural activity or set of actiés
on a farm, for example field crop farms, dairy farar mixed farms.

The advantage of FADN is that it is a harmonizedadsource with similar bookkeeping
principles in all member states. A further advaataghich is explicitly used in this research, ie th
micro economic nature of the data source. Detailéatmation is available on individual holdings,
which provide the opportunity to conduct analysis ® holding level and gives insight in the
distribution and differences in incomes betweerdimgls. Furthermore it makes it possible to follow
the performance of a farm during consecutive years.

The analyses presented in this paper are based &octhe period 1996 till 2004. 2004 is the
first year in which data on the EU-25 is availatldeme results will be presented on the level and
distribution of incomes in the new member statexsd8l on one year data it is not possible to provide
statistics on fluctuations between years. Some mordepth analyses are conducted for the
Netherlands, Spain and Germany. The available elatas be characterized as an unbalanced panel.
Farms participate in the panel for several yealg. iicome definition used in this paper is the fami
farm income according to the definition as usedhsyEuropean Commission.

Section 4 and 5 focus on normal income fluctuatiarsle section 6 focuses on income crisis in
agriculture. In section 4 the traditional micro-somic perspective is described. Based on individual
farm observations averages of groups are calcutatddgresented. This paper will however show that
this traditional approach of comparing group avesagver years hides or underestimates fluctuations
at farm level because of large differences betwémms. Therefore section 5 analyses the
developments over years at individual farm levdie Theterogeneity of farms and the volatility of
incomes at individual farm level are analyzed. IHejeneity is important because there are large
differences in the results of individual farms eweithin the same year or the same type of farming.
Heterogeneity is illustrated by showing the ran@i@ncomes during a specific year in a specific
country. Normal income fluctuations of individuarfers over years are illustrated by a number of
measures. The first measure presented is the niEaute income change from year t-1 to year t.
This measure conveys information on the yearly ¢kBbin the income results. Another measure is
the coefficient of variation (CV) of farm income an individual farm. This CV of an individual farm
is calculated as the standard deviation of all otag®n of an individual farm divided by the aveeag
of those observations. Furthermore the incomeiligton is analyzed. Farm results in each year are
categorized in five quintiles and subsequentlys iimalyzed whether farms stay in the same quintile
over years or whether they change their relativ@tiom on the income distribution. This sheds light
on the issue whether farmers are ‘trapped’ in aif@me situation.

Income crisis is analyzed in section 6. Two appneaare used; one is a case based approach in
which the impact of specific crisis in the past the income of farmers is analyzed. The second
approach estimates the down side risk of farmsitoylating the impact of a crisis on the income
situation of farms. The shortfall risk is definesl the probability that a farmer will have a negativ
farm income after the occurrence of an externaheve
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Structure and development of farm incomes in the EU — the traditional micro-
economic perspective

The traditional micro-economic perspective consaftghe calculation of group averages and the
comparison of averages of groups in different menskegtes, years or types of farming. This section
will take this perspective and look at the chanigethe structure of farms and the level of incomes.
Farms in the European Union have shown a strongtstal development in the last decades. In
general, farm size has increased to achieve ecesowi scale; production has become more
specialized with a continuous reduction in labayiuit and an increase in capital. The restructusing
agriculture has resulted in a concentration of petidn on a decreased number of farms. Differences
in local production circumstances (land quality atteer conditions, water supply) but also economic
circumstances (such as cost of production facesgecially land and labour and distance to markets
and processors) and socio-economic circumstancesndeic viability of rural areas and
unemployment), have created or sustained diffggesduction structures in different areas in Europe.
A clear indicator for these different structuregtie (economic) size of farms. Lianos and Parliarou
(1986) show that the average farm size over regiorSreek agriculture is found to be related to
population pressure (—), industrialization (+), andchanization (+). Figure 2.1 provides a map with
average economic size in the FADN regions in Eurdperage farm size is clearly higher in the
north-western part of Europe. Due to high laboandl and capital costs there is a high pressure to
concentrate production to achieve economies oesddle average size of farms is also high in the
Czech Republic and Slovakia.

Average farm size
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Figure 2.1: Average farm size of farms in EU-25 in ESU (thyear average 2002-2004, new member
states 2004). © EuroGeographics 2001 for the adtnative boundaries. Source: EU-FADN — DG
AGRI G-3.

Figure 2.2 shows the developments in size of famrelation to changes in farm incomes. Farms in
North-western Europe (Germany, France, BelgiumNétherlands, Luxembourg and Denmark) have
increased production more rapidly. In some cassssthategy of growth and improved economies of
scale was profitable, but in the Netherlands, Feaaod Denmark the increased size did not
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compensate lower margins. Mediterranean membaessiaive much smaller farms, but relatively they
achieved strong growth in farm size and good imeneents in farm income.

Development of farming in the EU15
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Figure 2.2: Changes in family farm income (x 1,000 euro) asadif size (ESU) per EU-15 member
state, '1997' to '2003' (three year averages).c8ottU-FADN — DG AGRI G-3.
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Although group averages are frequently presentaelugirate developments in agriculture, they only
convey part of the information. Differences in faem, the farmer and the surroundings cause large
differences in the results of farms.

Heterogeneity and volatility of farm incomes at ind ividual farm level

This section goes beyond group averages as uskd traditional perspective as presented previously

Group averages are reported in many publicationgéh@ development of) farm incomes. Averages

are a good indicator of farm income in case of hgemous groups. There are however many factors
that cause large differences between farms. Groepages do not fully show the heterogeneity of

farms and the volatility of incomes at farm level.

Heterogeneity of incomes within a group of farms

Heterogeneity is caused by many factors. Differsrinehe application of modern technologies, size
and structure of the farm, environmental and clicmabnditions can cause differences in results.
Besides these farm characteristics also the claistats of the farmer, such as training and skills
have a decisive impact on the results (Poppe andWé&ijl 2006).

Figure 2.3 illustrates the large differences betwarable farms within member states. The
lower end of the bar displays the 5th percentilbe Tupper end of the bar represents the 95th
percentile. The mark within the bar displays thedie income. For this specific year and type of
farming, the highest heterogeneity with respedaton incomes are revealed for the Netherlands: 5
percent of the farms achieve incomes higher thdhOD® euro. At the lower end 5 percent of the
farms have a negative income of more than 80,000. dine median value is just above zero. Other
member states with a substantial heterogeneityaasubstantial percentage of negative incomes are
Germany, the United Kingdom and Sweden. Figurei@erely an illustration of heterogeneity of
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farms in the arable sector. The arable sector isancexception since other types of farming show
similar patterns.
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Figure 2.3: Distribution of family farm income on specializédld crop farms EU-15, 2002. Source:
EU-FADN - DG AGRI G-3.

Volatility of incomes at farm level

Given the wide range of incomes and the changagérage and median incomes in subsequent years,
this raises the question whether farmers collelstiveove up and down following the trend or that
farmers change their relative performance on tlwernre distribution. The latter would mean that
farmers are confronted with even higher fluctuaion incomes at farm level. From a farmers
perspective the changes in farm income on an iddali farm is the most important fluctuation. It
reflects the uncertainty a farmer has to cope wkigure 2.4 gives a clear indication on the large
fluctuations at farm level. It displays the meamane changes in farm income for different types of
farming in Spain, Germany and the Netherlands. fdrs display the 25and 75 percentile and the
tick mark displays the median. It means that 86 of the farms have a mean yearly change that is
higher than the top of the bar and 25% have a rgearly change lower than the bottom of the bar.
Figure 2.4 shows large differences between typefmhing and between member states, but also
between farms. The first bar DEU 13 indicates thatmedian value of yearly changes is 18.000 euro.
25% of these German arable farms have year toflggdnations of more than 36.000 euro and 25%
of the farms have yearly fluctuations of less tBa00 euro. Similar ranges can be observed for othe
types of farming in Germany. Dutch farmers in thkested farm types are confronted with the highest
yearly changes in farm income. Figure 4 also shitas the largest variety in farm incomes can be
found in horticulture and intensive livestock farriidiese are the sectors that mainly produce outputs
that are not regulated by the CAP. The volatilifytloe prices is reflected in the volatility of the
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incomes. The values displayed are absolute valetstjve measures in comparison to the level of
incomes will be presented in Table 2.2 and subs#dables and figures.
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Figure 2.4: Year to year fluctuations of incomes in differéypes of farming (1996-2004). Type and member
state coding: 13- cereals, 14 — field crops, 2@rtidulture, 41-dairy, 50 — intensive livestock,/B0/81 mixed
farms. Source: EU-FADN — DG AGRI G-3.

Comparing the high yearly fluctuations over a par farm level (Figure 2.4) with the low median
incomes in a certain year (Figure 2.3) confirmst trends in median incomes hide important
information on the fluctuations that farmers expece, as is partly suggested by the distribution
around the median in Figure 2.3. Comparing the lyeffuctuations at farm level as displayed in
Figure 2.4 with the yearly changes at sector I¢seé for example Figure 2.7 for the fluctuation at
sector level of field crop farms in the Netherlgndwdicates that fluctuations at farm level are
substantial higher than at sector level. This iegplthat the relative income situation of farmers
changes from year to year. Table 2.1 analyseselaéivie income situation in different member states
in different types of farming. One of the underlyiquestions is whether farms in the lower percestil
of the income distribution are ‘trapped’ in thisMincome category, or phrased otherwise do farms in
the lowest quintile of incomes in a certain yeaysh the lower quintile in the next year, or cheyt
improve their (relative) income position by movitg another quintile. Table 2.1 presents the
distribution of specialized dairy farms, intensiisestock farms and mixed farms over quintiles in
year t that belonged to a certain quintile in yiedr It's important to note that the quintiles &@sed

on the relative income position, a farm can chatgjeelative income position and move to another
quintile without any change in absolute income. Egample 55.5 percent of the dairy farms in
Germany which belong to the lowest quintile in yedr still belong to the lowest quintile in year t
23.5% move up one quintile and 4.5% move up tcibbest quintile. Looking at the best performing
farms in year t-1 the table shows that almost 408qye drop back to a less performing quintile, 3.9%
of the farms drop back to the lowest quintile. Sgain the percentages for dairy farms are rather
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similar to those of Germany. Dutch income distiidmutof dairy farmers is more stable. Roughly 70%
of the best performing and worst performing farmgear t-1 still belong to the same quintile inyea
t.

In all three member states the income distributibmtensive livestock farms is less stable than
for dairy farms. For Spain the difference is ratlienited in comparison to Germany and the
Netherlands. Further analyses have shown thatdreeptage of farms that stay in the lowest quintile
during all the years that they participate in tRN is very low. For some farms (that have high off
farm income) being trapped in the lowest quintiigmbe the desired position.

Figure 2.4 presented absolute changes from yegedaoon a single farm. Table 2.2 presents a
EU wide analysis of the differences in volatilitgrfthe different types of farming. Volatility is
measured as the coefficient of variation of farwoime. The coefficient of variation is clearly highe
in the intensive livestock sector. In the dairy adzing livestock sector the incomes are the most
stable. Aggregating data over the whole of Eurdpeoarse hides large differences between regions.
Therefore Figure 2.5 presents the coefficient afation for the different regions in Europe. The
values reflect a combination of factors, such bs:dlimatic conditions, occurrence of diseases, the
type of farming prevalent in the region, crops animal products produced. The highest volatility of
farm incomes can be found in the north-western paEurope. This contrasts with some previous
research and expectations with respect to the tinc&cumstances in different parts of Europe.
Therefore the right half of Figure 2.5 presents\bhatility of total output. This pictures showsath
the output volatility, which is conceptually morercelated with the production circumstances, is
higher in the southern European countries andlésser extent in the Nordic countries. Comparison
of both halves of the figure reveals that the vliligls of farm income are much higher than those o
production value. Farm income is much more voldideause it is a residual indicator. More specific
analysis have shown that although the productidatiity in Spain is higher than in Germany or the
Netherlands, the volatility in net value added amily farm income is higher in the latter. This is
mainly caused by the differences in the (finanaai)icture of farms.
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Table 2.1 Stability of income distribution in different tgg of farming in different member states (1996-2004

T Specialised dairy Intensive livestock wiikfarms

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

T1 1 55.5 235 10.3 6.3 4)5 46.1 23.6 14.0 9.7 5|61 46.5 26.6 12.2 10.0 47

2 255 36.9 23.3 10.7 35 26.8 33.1 24.0 10.3 85.2 25.7 32.3 23.6 11.9 64
Germany 3 10.0 25.4 33.7 225 8.4 10.5 32.4 27.€0.4 9.1 3 15.0 23.4 314 21.2 8.9
4 5.6 11.5 25.7 36.5 206 7.5 11.5 24.5 30.1 526.4 6.8 12.1 24.4 34.6 22]1

5 3.9 4.5 8.7 22.9 60.0 3.5 4.9 10.2 28.4 529 | 55.2 4.9 8.8 23.4 57.6

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 69.1 22.3 5.2 2.4 0.p 48.6 21.4 14.8 9.6 5.6 | 144.2 30.0 134 8.3 4.0

2 25.0 48.8 20.0 5.5 07 21.3 35.1 21.6 13.1 8.2 19.3 28.8 40.7 7.1 4.2
Netherlands 3 7.0 23.1 48.3 18.8 2.8 9.9 27.9 629.24.2 8.4 3 11.1 17.1 311 29.6 11.2
4 3.3 6.1 20.8 52.6 172 9.0 18.4 24.4 34.4 13.8 9.9 22.6 27.9 29.9 9.8

5 1.3 1.1 3.8 19.0 74.8 9.8 3.0 11.8 15.9 59.5 | 59.0 3.6 5.8 9.2 72.4

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 48.6 29.7 11.9 6.4 383 48.4 20.4 13.3 9.4 8.3 47.8 15.1 30.5 3.5 3.1

2 29.7 34.6 24.0 9.3 2.4 21.7 45,5 19.0 7.3 6.2 23.8 415 24.5 8.9 14

Spain 3 16.2 23.0 33.3 21.6 5.9 16.7 18.0 36.1 919 93| 3 12.0 25.8 34.2 23.0 5.0

4 7.2 10.4 23.7 39.9 189 7.1 12.2 26.6 354 718.4 4.9 6.7 21.2 48.4 18,8

5 3.9 3.0 7.2 22.0 63.9 8.3 2.4 15.2 26.0 482 | 521 2.4 4.9 25.6 65.0

Source: EU-FADN — DG AGRI G-3.
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Table 2.2:Volatility at farm level EU-15 (1996-2004).

Coefficient of variation of
Family Farm Income

Type of farming Tukey M-estimator
Field crops 0.31
Horticulture 0.37

Wine 0.33

Other permanent crops 0.33
Milk 0.28
Grazing livestock 0.31
Intensive livestock 0.53
Mixed 0.29

Source: EU-FADN - DG AGRI G-3.
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Figure 2.5: Within farm volatility of family farm income totadutput in EU-15. © EuroGeographics
2001 for the administrative boundaries. Source:FADBN — DG AGRI G-3.

Table 2.3 gives an overview of differences in farwhatility in different member states in the EU and
within different types of farming. The values dieplthe index compared to the overall central
tendency of the coefficient of variation (0.314H) most member states the intensive livestock secto
has the highest within-farm volatility. Exceptioase Austria, Portugal and Finland where the other
permanent crops sector (fruit) shows the highekitility. The numbers for Italy are quite different
the intensive livestock sector but also all otheaters show a low volatility. The volatility of inmes

of mixed farms is rather high in some member sta#tbough diversification can be used as a risk
management strategy, the overall volatility strgridgpends on the agricultural activities on theedix
farms. In Germany, Denmark and the Netherlands,fitr example rather common that mixed farms

! Tukey M-estimator is used to estimate the ceméralency. The M-estimators have the advantagehbgtare
less sensitive for outliers or extreme values endhta set. Extreme values have a lower impadi®nesults by
weighting the observations based on their devidtiom the mean.
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produce pigs. The volatility of the revenues frdm pig production has a strong impact on the total
farm income volatility. Whether diversified farmave a lower volatility in comparison to specialized
farms strongly depends on the types of activitiethose farms.

Table 2.3: Index of within farm volatility in different membestates and types of farming 1996-2004
(index = 100 equals 0.3144).

Other

Field- Horti- permanent Grazing Intensive

crops culture Wine crops Dairy livestock livestock Mixed
BE 87 101 145 61 81 193 94
DK 109 158 177 102 264 118
DE 134 130 107 144 101 121 191 158
EL 102 107 75 109 95 68 204 59
ES 97 145 108 122 99 90 153 76
FR 113 126 145 182 85 99 179 96
IE 82 73 121 200 84
IT 78 82 78 85 75 75 85 61
LU 181 121 96 98 340 180
NL 217 174 146 113 291 475 216
AT 89 94 117 154 82 79 127 98
PT 116 111 171 184 112 112 169 126
Fl 154 181 222 76 101 139 105
SE 186 177 140 231 148
UK 137 89 98 109 171 173 131

Source: EU-FADN — DG AGRI G-3.

Table 2.3 also shows large differences in the iitjyain the field crops sector. The Netherlands ha
the highest volatility followed by Sweden and Ludmang. The coefficient of variation in the field
crops sector is further specified in Figure 2.6siBes climatic conditions the differences are drgld

by the differences in cropping patterns. For exampl the Netherlands potatoes and onions are
important products. These products (except forcktqotatoes) are hardly regulated by the CAP.
Therefore changes in yields, due to heavy rain€atip diseases, draught or other conditions, have a

strong impact on the price level and on the revemung profits of farms. Figure 2.6 clearly showat th
there can be large differences within a membeestatd even within one specific type of farming.
Besides the cropping pattern, also the (finang#i)cture of the farm is important. Although the
arable farms in southern Europe have more unpeddetyields due to climatic conditions and
especially drought, this figure shows that farnoimes in northern Europe are more volatile.
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Figure 2.6: Within farm volatility of family farm income on sgialized field crop farms in EU15. ©
EuroGeographics 2001 for the administrative bourdaBource: EU-FADN — DG AGRI G-3.

The previous analyses have shown that farms arforwed with volatile production outputs and
volatile incomes. This is an important aspect tastter in analyzing incomes, making inferences
about the developments of incomes and in policyuatimns. Another important conclusions directly
affecting this research is that normal businesstiltions already cause a large volatility in farm
incomes. Based on FADN data it is difficult to segpe normal business fluctuations from crises.
Some farms can end up in a financial crises duetmal business fluctuations, other farms are able
to survive an external crisis.

Impact of crises on farm incomes

FADN, being a bookkeeping system, does not coniadgiicators whether certain special events
occurred on the farm during a y@aFo analyze the impact of external events on tesifla farm it's
therefore necessary to either deduce from the thatasomething special occurred or by using other
information / knowledge on the occurrence and sadfpexternal events. The application of the first
approach is complicated by the fact that bookkegepata are a summation of all effects over a period
of time (business decisions, external effects, faisks, personal risks etc.). Therefore, the latter
approach is used. In several case studies the tngbag crisis on farm results, the distribution of
results and supplemental effects are analyzed.s€bhend approach looks at the shortfall risk. The
shortfall risk is defined as the probability thatsamer will have a negative farm income after the
occurrence of an external event.

2 During the submission of data to Brussels, checkthe quality are performed. A crises would in gaases
result in a warning because results are diffenemhfexpected. The national FADN liaison is ableaafirm the
supplied data and supply the reason for these tilmyi@alues. Although this information could comtai
information on the type of crisis that occurreds thformation is not collected and stored in aaysttic way.
Therefore the use of this additional informatiocégsidered to be very complicated.
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Case descriptions: impact of crises on farm incomes

To provide more in-depth analyses of the impactxi€rnal crises a number of cases are analyzed.
The cases clearly show the usefulness of FADN #atanalyzing time series of farm incomes.
However it often requires local knowledge to assugood interpretation of the data. Two cases will
be illustrated based on Figure 2.7.
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Figure 2.7: Fluctuations in average family farm income of &adnd pig farms in the Netherlands
(1,000 euro). Source: EU-FADN — DG AGRI G-3.

In early 1997 pig farms, mainly in the southerntprthe Netherlands, were infected by classical
swine fever. More than 10% of the specialized pignls were confronted with stamping out of the
animals. The negative impact on income per pig éarmas around 45,000 Euro on farms with
stamping out after compensation by the governni2zumting the swine fever period most pig farmers,
outside the region, had still a rather high incofi@s was caused by the high level of prices during
that period. Partly this was the consequence ofd@tlaced production volume in the Netherlands, an
exporting country with a market share in the EUef percent at that time. During the swine fever
period, 2 million pigs and piglets were destroy28% of the stock in the Netherlands. The higher
price level stimulated production in other EU mems&tates during 1997 and 1998. Prices went down
in 1998 as a consequence of the above normal sopplye market. In November 1998 prices came at
the lowest levels after the Second World War. Thiasl very clear effects on the level of incomes
during that year.

Around 60% of arable farmers in the Netherlandsewewsnfronted in the autumn of 1998
(September, October) with too much rain to harttesit crops, mainly potatoes as well as onions. The
amount of rainfall in these months was the mosesein the 20th Century. Under these extreme
condition prices of ware potatoes became 100% hidheng the marketing year 1998 than under
normal climatic condition. Due to these high pric® returns of ware and plant potatoes were on
average 40% per farm higher than in normal yeans. dverage results of arable farms in 1998/1999
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improved for a large part as a consequence of thigber prices and by the compensation for harvest
losses. The average family farm income on arabledavas clearly higher than in the previous two
years and much higher than in the next two yea889knd 2000). About 35% of the arable farmers
still had a lower income than under normal condgidPartly these were producers of starch potatoes,
who didn’t benefit from higher prices due to fatat starch potatoes prices are regulated by the CAP

Down side risk and farm incomes

The possibilities of farms to cope with the occooe of external events differ strongly. Shortfakr
will be specified as the percentage of farms iagian or in a country that will have a farm incoofe
less than zero due to a price or revenue decrsasaea@nsequence of a possible crisis. A distingdon
made between including and excluding opportunitgt&oCost of own labour is calculated as the
average of paid labour in a specific region (Niemd Ahlstedt, 2007), cost of own assets is caledlat
as 4% of own equity.

The analysis focused on specialized farms (speetilpig and arable farms) that were in the
sample for the three succeeding years 2002-200d.et/ery farm, the normal uncertainty in the
revenues was calculated. Based on the financiadtse of the farm an analysis was made how robust
a farm would be to survive an external event thatilel reduce the output value with 30 percent. In
order to show the robustness of the farm itseHf,aBsumption was made that there are no indemnity
payments and that the external event does not ehidmegcost structure of the farm. To establish the
financial robustness of farm, farms were categdrindive categories:

- Family farm income higher than opportunity costs.

- Family farm income is still positive after thetesnal event.

- Family farm is negative, but postponing redemptigassumption: redemption equals
depreciation ) is an option.

- Family farm income cannot be compensated withigmrsng redemption. Unless the farmer has
liquidities to compensate for the negative incofimgncial distress will be the result.

- Family farm income is already negative beforeemxl shock; the external event only
deteriorates the situation.

The results of the simulations are displayed inféflewing graphs (Figure 2.8).

Arable farms Intensive livestock farms

1% 3%

Germany

37%
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Figure 2.8: Financial robustness of farms after external s(i0% drop in output revenue (first
column of graphs are specialized arable farms,rekcolumn specialized pig farms). Source: EU-
FADN — DG AGRI G-3; Hungarian data from AKI.

The pie charts present large differences betweenhmestates. For arable farmers, the charts show
that a large percentage of farmers in Spain (9086) ampe with a 30% reduction in output (still a
positive income). In Germany this percentage is 32Hungary 37% and in the Netherlands 18%.
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The situation is worse in the intensive livestoekter. In Spain 49% of the farms will still have a
positive income after a 30% shock. In Germany gascentage is 4% and in Hungary 13%. In the
Netherlands this percentage is close to zero,Hisitfigure is a partly biased due to the low income
years 2002 and 2003, which had a negative impathestarting situation (already 56% of the farms
had a negative average income during the perio@-2004). Whether financial distress leads to the
bankruptcy of the farm depends on many other factach as farm wealth, off farm wealth, off farm
income. These graphs show that although agriculinr&outhern Europe is more vulnerable to
draught, the financial risks are larger in Northdféen Europe due to small margins. So, although the
climatic conditions have an impact on the volatilif production, the volatility of farm incomes is
strongly affected by the (financial) structure bétfarm. These structures are also dependent on the
risks that farmers have learnt to cope with. Furtmalyses (not reported here) have shown thag ther
is no strong link between the size of the farm dmedextent to which a farm can cope with an externa
crisis.

Discussion and conclusions

Conclusions on income volatility and income crisis

Farmers are confronted with a wide range of factbeg affect their income. Besides a continues
increase in productivity, fluctuations in yieldsedto climatic conditions and fluctuations of priags
outputs and inputs strongly affect the levels abmes. Contagious diseases affecting the production
of crops and animals are external events that aaseca crisis on a (group of) farm(s).

The analyses of individual farm data show strongtflations in farm income. Large differences
between different member states, regions and seotur. Furthermore, the quantitative analyses
show that there are strong differences betweensfavithin the same type of farming. Size of farm
only provides a small explanation of these diffeesn Average farm incomes only convey a limited
amount of information. On one hand it does not shmat even with a positive average there can be a
large group of farms with low or even negative mes. On the other hand the strong fluctuations of
incomes and the strong changes in the relativaniegposition of farms stress the importance to look
at a long year average to draw meaningful conchssimver the level of income and the standard of
living of individual farmers.

The availability of information on off farm incoms still limited, especially in the FADN
framework, but there are clear indications thatithportance of off-farm income is increasing. Off
farm income is more stable than farm income ands thtovides a cushion for farm income
fluctuations. Also off-farm assets are essentialriderstanding farm behavior and their ability ¢pe
with crisis. Therefore it is not possible to predath current datasets whether a crisis will plokgsi
lead to bankruptcy or whether sufficient resouesavailable to absorb a shock.

The analyses also show that there are large diffesein the shortfall risk of farms. Simulated
crises show that farms in North Western Europe lzanich higher shortfall risk due to the structure
of farming. Small margins make it much more diffido absorb a shock in the short term. The case
descriptions show the market response to certagntsvincreases the fluctuations. The market
response after the swine fever outbreak led toomgtincrease in production due to temporary higher
prices (due to a reduced supply) and thereforectallapse of prices and farm incomes.

Although FADN data can clearly quantify the impadtfactors such as heavy rainfall and
classical swine fever on farm incomes, a clearrdisbn between normal volatility and income crises
due to an external event is difficult to make. FADALa is an aggregation of all events that happened
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during a year on the farm. Normal fluctuations substantial and if a adverse outcomes are observed
it requires further information to establish whethleis was due to external crises such as heavy
rainfall, or that it was due to other circumstansesh as bad management, or illness of the farmer.

Discussion on the use of FADN data

If the European Union moves towards systems ofnireatabilization and (crisis) risk management
the question arises if the FADN could play a ralemonitor stabilization programs. Our analysis
shows that the FADN could be beneficial in a nundferays.

FADN is a useful and established tool to monitaroime and situations of low farm income;
however it is criticized of not providing informati on non-farm income and household income
(Court of Auditors, 2002). Due to the lack of infaation on non farm resources it is also not easy to
predict what will happen on a farm after a crisis.

FADN is a good tool, as our analysis showed, toitoomormal business risk and to assess the
effect of event driven crisis risk on the viabilibf farms. It also makes it possible to monitor if
stabilization-programs are effective; FADN is a damol to check the payments of national and
regional authorities in relation to regulationsstate aid.

However the FADN in its current state seems nagrdept tool to assess the need for crisis-risk
management actions by governments. There are aenwhbeasons for this.

The analysis in this report shows large differerindsusiness risk and large variability in year-
to-year income at farm level. This means that ailts@me or a large drop in income, is often not the
effect of an event-driven crisis-risk. In other wsran event-driven income crisis will lead to apr
in income but many drops in income are not due wenedriven crisis risks. To improve the
usefulness of the FADN for this type of data anedy is suggested to add a variable in the data pe
farm per year to record if a farm experienced sis®vent (with a list of pre-defined codes).

The main problems of event-driven crises are oftehthe direct effects (e.g. stamping out
animals in a contagious disease like classical esvigner) but the effects due to the market response
that changes the business cycle (Mangen and B2@M3). It are these effects that will especially
show up in FADN data.

Several event-driven crises affect only a small Ineinof farmers (sometimes this is even true
for crises with large effects in market respongg] this will not be revealed in FADN as it is not
representative for small samples. Examples incladan influenza in the Netherlands and heavy
snowfall in a tree-nursery area in the Netherlands.

It takes on average about 2 years before FADN daaavailable at EU-27 level in Brussels.
This is far too late, if it has to trigger actiooSauthorities to deal with a crisis. However indae
used as a check or for ex-post analysis.

In case income-stabilisation programs would beet#d) on yield or revenue (yield x price) risk,
production (harvest) and price statistics wouldntime beneficial than FADN data. These are more
timely available and are based on standard defirstiin the FADN data yields for many products are
not or not very well recorded. Partly this is dodte high (and increasing) heterogeneity of pritgluc
and partly due to the fact that in many membeestdata are obtained from bookkeeping data for tax
purposes (where yield information is not very intpat).
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Chapter 3

Risk of low incomes under different policy scenario S

Edward Majewski, Adam Was, Waldemar Guba, GrahattoBaloanna Landmesser

Objectives

The main objective was to assess the risk of fasnmethe European Union and to analyze the impact
of agricultural policy changes on the main compdser income namely price and production risks.
In order to achieve this, qualitative consideratiamd quantitative analyses covering the period 200
— 2018 have been made. Future policy scenarios baea defined, taking into account likely
Common Agricultural Policy developments, includipgssible outcomes of the Doha round of the
WTO negotiations. Results of the qualitative arialysave been expressed as quantitative values
which were used in simulations of farm incomes wiita use of a farm level Monte-Carlo simulation
model.

Materials and methods

The general approach was to compare the poteigkabf low incomes in future periods (2013, 2108),

with the situation in the year 2004 taken as areefee. The basis for the qualitative part of the
analyses was FADN data for the years 2002-20040 Atsme historic statistical data were used,
mainly on prices and yields, in order to describends which supported predictions of basic

parameters. Simulations were made for a set o€yaltenarios consisting of two extreme scenarios
(liberal and protectionist) and three likely polioptions, differentiated by a degree of liberalmatof

the EU Common Agricultural Policy (CAP).

Policy scenarios

Traditional CAP-based market price support measage played an important role in reducing price
risk in EU agriculture. The successive reforms @999, 2003) have gradually turned more of this
support to direct payments, which from 2006 onwads mostly decoupled. The provisions of the
forthcoming new commitments within WTO may force tEU to a further liberalization of market
policy (Swinbank, 2005).

Enhanced market access and lower internal pricesigthen the links with world market
developments and, in general, (have and will) iaseeprice risks in EU farming. On the other hand,
decoupled direct payments increasingly insulatenéasis incomes from production and price
variability. Further decreases in institutional ges, limitations on intervention purchases and
enhanced external competition may radically inaahe exposure of EU farmers to price risks. Even
though world market prices may increase and bedessevariable as a result of farm and trade policy
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reform, e.g. due to WTO agreement, the volatilit§e prices is expected to be greater than in a&amor
protective policy environment.

The WTO commitments mainly sets constraints on fiiven of CAP support. While the
magnitude of total support being delivered to Etdcdfure has not changed substantially since 1990,
the forms of the support have evolved significahfkhe CAP reform of 2003 which decoupled most
direct payments turning them into green box categodeemed to anticipate many of the new targets
of the Doha Round. Nevertheless, the ultimate enésoof the Doha round may potentially put new
pressures on the CAP. In particular the withdrawefakxport subsidies and provisions within the
market access pillar may be conducive to new sobataearrangements in the CAP, affecting some
CMOs more than othets

Another driving force influencing future policy dices will certainly be accelerated by debates
about the size and allocation of the EU budget assalt of changing public expectations and
increasing scrutiny as regards the role and thei@ficy of the CAP. As far as the EU budget delmate
concerned the recent negotiations on the new finamerspective 2007-2013 clearly show how
difficult it is in the enlarged EU and in the coxttef new global challenges to reach compromises on
the EU farm budget which still accounts for moranhl/3 of total EU expenditures. This situation
appears to have little consequence for the CAP aj2(13, however, it may have significant
implications for the CAP beyond 2013 as public etagons towards the CAP are changing
especially for production support. In the futurecallecoupled income support may no longer find
sufficient public legitimacy without linking it ewemore closely to the provision of public goods
desired by society.

In conclusion the trend of long-term agriculturalipy shows a gradual liberalization, which
very likely will continue in the future. This assption was a foundation for the policy scenarios
formulation (Table 3.1). TheBase scenariorepresents the historic reference reflecting thesgnt
policies and market conditions in years 2002-200% Most likely scenarioreflects the policies and
market situation as expected in 2013. It assunwsinuation of existing (2006) policies, with some
minor changes, including 10% modulation of direayents. For the year 2018 there were two
scenarios constructed, which refer to the prob&#® evolution mainly induced by a prospective
new WTO deal Likely A andLikely B, both include further liberalization of market s, full
decoupling of direct support and shifts of budgetands out of pillar 1 (so called modulation). ¥he
differ in terms of the degree of liberalizationettikely B assumes a greater reduction in market price
support and in the direct support (20% mandatorgutadion instead of 10% ihikely A and a
ceiling of 100,000 euro of direct payments per facompared with no such limits lrkely A). In
addition to the likely scenarios two extreme scesafor 2018 —Liberal (a complete removal of
subsidies for agricultural sector) aRdotectionist (return to the Agenda 2000 type of policy) were
also created for comparison.

¥ OECD (2005) Agricultural Policies in OECD CoungiéMonitoring and Evaluation (to be published ityJu

2007)

* See e.g. Swinbank, A. (2005) The Evolving CAP sBuees for Reform, and Implications for Trade Bplic
Conference Paper, The University of Reading andamauos reports in Agra Europe Weekly (various issues
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Table 3.1:Policy scenarios selected for risk simulation.

2004 2013 2018 Scenarios

Base Most Likely Likely A Likely B Liberal Protectionist

A historic Most Likely Lower level of  Further decrease in ~ Market Return to “pre-

reference  EXxisting policy market price market price support, intervention CAP reform”
continued (with support, Full de-coupling*, measures type of policy —
minor changes), full de- ceiling —100,000 removed, no  stronger market
mandatory coupling*, euro, mandatory direct protection
modulation — mandatory modulation — 20% payments
10% modulation —

10%

* ESP, NL — historical model of SPS. D, PL, H egional model of SPS.

Member states

Five member states have been included in the asafgermany, Hungary, Netherlands, Poland and
Spain. This set of member states reflects the sityeof EU farming with respect to the risk
implications of policy changes. Agricultural sestan these member states represent different farm
structures as well as productivity and technoldgesaellence levels, various climatic conditionsgda
thus production structure. Both “new” and “estdimid” member states are represented, with different
degrees of experience with the CAP environment.

Simulation model

The risk of low incomes was estimated using the tdo@arlo stochastic simulation method by
constructing farm level models (@Risk). For eaamfaype mean levels and distributions of farm
incomes were estimated. The key variables of theeineere as follows:

(1) Structural - describing farm types (size of acidt and average yields, prices, inputs and
costs);

(2) Standard Deviation as a volatility measure for dselcommodity prices and selected prices
(costs) of variable inputs (fixed costs were introed as constant values specific for each farm
type);

(3) Cross correlations (input-output, input-input) anarket (price-price, price-yield; yield-yield).

For simplification a normal distribution for all mables was assumed. The distributions were

truncated with respect to the downside tail to prévsimulating negative yields, whilst for pricésst

value was, optionally?(— 20 or 0 or the intervention price, depending on whias the highest.
Farm incomes and profits for each farm type sitedlan the model were calculated in
accordance with FADN income definitions.

Farm types

Farm types selected for modelling have been cledtexrccording to their production type and
economic size. In selecting farm types severakiGatsuch as policy relevance, importance for
member states considered in the analysis (baselistibution of FADN farm types in the EU) and

expected vulnerability to policy change were tak&io account. Consequently, the following farm
types based on FADN typology were selected:
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A. Common for all 5 member states involved:

Farm type 13 - specialist cereals, oilseed ancjrarops

Farm type 41 - specialist dairying

Farm type 50 - specialist granivores

Farm type 81-82 - field crops-grazing livestock &amed and various crops and livestock combined

B. Specific for some of the member states:

Farm type 14 — general cropping (Germany, Nethddpn

Farm type 60 - mixed cropping (Hungary, Poland)

Farm type 71 - mixed livestock, mainly grazing iteck (Poland)

It was decided to select farms with at least 8 E8lde smaller farms have less and less significance
as market players and they increasingly dependlwer cncome sources. Although the number of such
farms is very high in some member states (e.g.nédlaheir share in the use of agricultural land,
marketable production as well as their contributiontotal ESU is very low. Consequently, the
following size clusters described in ESU were takeranalysis: 8-16 ESU, 16-40 ESU, 40-100 ESU,
>100 ESU. The final number of farm types modelletias in each member state (Table 3.2)
depending on the significance of the farm produrctipes and the existence of farm size clusters.

Table 3.2 Farm types considered, estimated number of faotiehs for simulation and share of farms
of specific type in total number of farms aboveE

Member state/Farm type Germany Hungary Netherlands Poland Spain
13 17% 28% - 3% 13%
14 8% 13% - -
41 24% 4% 26% 6% 4%
50 3% 4% 7% 7% 3%
81-82 15% 11% 5% 23% 3%
60 - 12% - 10% -
71 - - - 14% -
Share of total farms

represented in the sample 67% 59% 51% 63% 23%
Total number of models 108 114 72 120 96

Data sources for model calibration

Model parameters for the base model were derivethiyndrom FADN. Structural parameters
introduced to the model were calculated as meamesdior the years 2002-2004. FADN data as well
as general statistics for the years 1996-2004 alsreused in order to estimate standard deviafmms
the key model parameters and correlations.

For Poland additional data for the period 1997-206dn the Farm Survey were merged with
the FADN results to obtain a longer time seriesiiregl for volatility estimation for the variablesad
in the model

® Since in new member states FADNs have been estiabllivery recently they provide data for the y@ag2-
2004 only. For the Polish model the additional sewf data was the Farm Survey conducted by th#utesof
Agricultural and Food Economics. Because repretientaf farms in the Farm Survey is much smalldyofat
1000 farms) compared with FADN (12000 farms in yiear 2004) a merged data base was created ofras fa
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Price assumptions for policy scenarios

The impact EU policy changes (level of liberalipatior protection) on therice level of EU

commodities was established as follows:

(1) Price projections for the EU and World market foe {years 2007-2016 taken from Q&CD-
FAO (2007) Agricultural Outlook 2007-20%6

(2) A measure of the price gap between the EU and tbddwharket (see Annex Table B.2) was
based on estimates of nominal protection usingficosits for EU farm prices in the PSE
calculations in th©ECD (2007) Monitoring and Evaluatioeport.

(3) The impact of liberalization of farm and trade pigé world wide on the level of World market
prices was based on the assumptions in the regiotiie OECD (2007)andFAPRI (2005)(see
Annex Figures BL and B2).

It was assumed that with no change in the CAPnialdeU prices would develop in line with the price

projections for the EU market presented by OECD-F&007) Agricultural Outlook 2007-2016.

Partial liberalization of market and trade policgud in the long term bring EU prices closer to ldor

market prices, but the scope of price changes waegetnd on the commodity and the initial distance

between the respective priéésee Table 2.3 and annex Table B.1). In the LI@@18) scenario full

alignment of EU prices with world market pricesigected, whilst in the Protectionist scenari@it i

assumed that prices for sugar and milk “return'thie pre-reform level and for other commodities

increase above the baseline. The projections sewveazhlculate price indices for 2013 and 2018

scenarios (see Annex Figure B.3 and B.4).

Table 3.3: EU Price change indices for policy scenarios (260®0).
OECD-FAO (2007)

Assumed price change indices (2005 = 100)

Projection
. Likely A Likely B
Commodities Most likely 2018 - 2018 - Liberal Protectionist
Price 2005 Price 2013 2018 higher lower 2018 2018
(EUR) (2005=100) protection protection
Wheat 118,35 99.3 99.3 99.1 99.1 94.2 109.0
Coarse grains
(barley) 104,35 102 102 101 101 96 111
Corn 130,61 95 95 93.6 93.6 89 103
Oilseed 251,63 99 99 100 100 95 110
Potatoes 115 100 100 100 100 95 105
Sugarbeet 46,72 56 56 56 47 43 100
Milk 29,69 86 86 87 78 74 104
Beef 243,20 106 106 107 91 70 118
Pork 127,44 108 108 112 106 101 117
Poultry 101,54 107 107 110 93 77 115

from the Survey which represent farm types seleftiedimulations, with a randomly drawn 10% of #&DN
farms population from respective farm types.

® The price scenarios refer to nominal price levele year 2016 prices (ending year of the recasjeption)
were used to represent the situation in 2018

" Elements of the market and trade liberalisatioohsas changes in tariffs, tariff quotas and diietetrvention
have not been considered explicitly. Market poBcgnarios are described directly by their pricec.
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Assumptions on the impact of policy scenariogane variability have been made on the basis of a
historical comparative analysis of price volatilitg the EU and world markets. The analysis
confirmed the expectation of much lower price vititgtin the EU market compared with the world
market level. In general, the differences in prodatility (measured by standard deviations) reflec
the impact of market price support and the restecess of market intervention instruments to price
transmission in each sector as well as specifiecgtral conditions. The greatest differences were
detected for sugar (world market volatility = 3 &mEU market volatility), dairy (2 times) and wheat
(1.5) and lowest for pork (1.2), cattle (1.2) armifpry. The analysis of the price volatility in tihew
member states has been conducted on the baseeo$éiies limited to the 1996-2003 period to avoid
years of high inflation, exchange rate and prigeisichents during the turbulent period of economic
transition in early nineties. The prices in the neamber states before EU accession showed higher
volatility compared to those in the established fenstates which reflects a relatively more liberal
attitude towards farm policy compared to EU-15.

The scenarios with “partial liberalization” are as®d to enhance the magnitude of volatility in
the EU but not to the level historically observedtiie world market. In the liberal scenario it is
assumed that full CAP liberalization scenario imeal simultaneous liberalization of farm policies by
other “big players” in the world market which ikdly to reduce price volatility in world markets
overall. This would limit the increase in the vdigt in the EU when opening its market. Other
studies suggest that policy change may result imash as a 21-45% reduction in the volatility of
world market prices for cereals, the effect depegdin variables such as the initial restrictivenafss
policies towards price transmission relative to $sime of the world market and on price elasticity
(OECD, 2004).

For modelling the indices of volatility (coefficienf variations) change were determined for
each product (see Annex Figures B.5 and B.6) anmbae states, further used for adjusting initial
volatility as measured in the 2002-2004 base period

Cost assumptions

Future inputs and costs were assumed on the basgpert judgment. The assumptions reflect
changes in input prices and take into account etyaof factors influencing each input market. For
the most part costs are determined by forces betfumdgricultural sector, such as likely incredees
energy prices, land lease costs, inflation of weags or interest rates. It was decided that tisen®
reason to vary costs assumptions with the poli@nhados. Farm types such as intensive livestock
which have feed as a major cost are an exceptiae girices of feed depend largely on prices of raw
materials produced within the agricultural sectaajnly grains and protein. Model cost parameters fo
future scenarios were extrapolated from base latatest specific rates, determined independently b
experts from each member state.

Yields — future levels and volatility

Future yield levelfiave been determined through extrapolation of gpasts in the period 1992-2004
with some corrections based on member state eXpatteement on the pace of technological change,
efficiency improvements and other factors in easttar and member state. A simplifying assumption
on the neutrality of policy scenarios for yield éév and variability has been made. Thus an adverse
effect of a decrease in farm support for yield ioyement is deemed to be counterbalanced by
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induced improvements in efficiency and technoldgyture volatility of yields in each policy scenario
(as measured by the coefficient of variation) asuaed to be equal to that in the base period.

The analysis of historical data revealed low rafegeld improvements in Poland and Hungary
which can be attributed to a variety of unfavoueaftioth financial and structural) conditions redate
to the economic transformation. The relatively lewrrent yields and general improvement in
economic conditions due to EU accession, suggestdgtowth rates above those calculated from
historical trends should be applied in most casestd a likely “catching-up” process.

Similar pattern of changes in the rate of yield@ases applies to Spain, although in the case of
some crops experts indicate that the existing tr@hdhanges cannot be continued with the same
speed. For Germany and Netherlands, in generalrefugield predictions are based on a simple
extrapolation of past trends. In the case of thind&éands for some crops the yield increase ratas w
reduced by experts, due to the fact that yieldltesee already the highest among considered member
states and close to the levels attainable withtiegisechnologies. Examples of assumed rates & yie
increases and forecast yield levels are present€&dble 3.4.

Table 3.4: Assumed rates of annual yield increase and yarlechst for selected commodities.

Yields Wheat Rye Barley Potatoes Sugar Oilseed Milk
beets rape
Poland Rate of increase 2,0% 0,9% 1,3% 2,0% 2,0% 0,5% 2,5%
Mean 2002-2004 38,4 24,5 31,7 189,3 427,0 23,5 4127
2018 50,7 27,8 38,0 249,8 563,4 25,2 5832
Hungary Rate of increase 1,5% 2,0% 1,5% 1,5% 2,6% 1,0% 2,0%
Mean 2002-2004 37,6 20,7 31,7 183,3 418,3 19,5 5985
2018 46,3 27,3 39,0 225,8 599,2 22,5 7898
Spain Rate of increase 1,5% 2,0% 2,0% 1,8% 1,8% . 3,0%
Mean 2002-2004 29,9 17,3 29,5 276,3 669,7 . 5355
2018 36,8 22,9 39,0 354,7 589,7 . 8089
Nether- Rate of increase 0,5% 1,0% 1,0% 1,0% 1,0% 0,5% %,97
lands Mean 2002-2004 84,8 49,3 59,9 438,7 611,7 . 7560
2018 90,9 56,7 68,9 504,2 703,1 . 8650
Germany Rate of increase 1,5% 1,9% 1,33% 3,0% 1,2% 22% %25
Mean 2002-2004 71,9 51,5 57,4 398,3 577,3 33,5 6531
2018 89,0 67,0 69,1 602,4 682,2 45,4 9229

The future volatility of yields has been set fdr@ilicy scenarios in the model at the base yezalle

It was assumed that historical variation of yigklsainly weather induced and independent of policy
changes. The base year volatility (measured bydatandeviation of coefficient of variation) have
been calculated for each farm type from FADN tirages.

Results

Simulation results are represented as mean vafuesno incomes (Table 3.5) and the probability of
low incomes (Table 3.6). It is important to emphkasthat the estimated future performance of
modelled farms depends strongly on the assumptitage as well as the quality of the entry data,
largely stemming from FADN.

Simulations results revealed that the model is \s&ysitive to price changes. The expected
positive impact of structural changes in agrica@tunarkets at the global level results in a pradct
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positive development of most farm prices on the Btbl world markets. Similarly, assumed
productivity increases have a positive effect amafficial performance of farms. This, in general,
weakens the adverse implications of policy libeation.

The main hypothesis of an adverse effect of liligaitibn, i.e. gradual decrease and in the most
liberal scenario removal of market price suppod dimect support, on farm income (as well as on the
probability of negative incomes) has been verisdrue.

The pattern of changes in the level of farm income®ss scenarios is similar for all member
states and farm types under study. In general, fanomes increase in some member states (e.g.
Poland) or farm types (TF501) in the Most Likelyl30scenario, and even more in some cases in
Likely A 2018, but further are visibly being reddcehen liberalization is assumed (Likely B, Liberal
2018).

The cuts in sugar beet and milk prices, chang#seiiorm of direct support and modulation and
also greater costs of production were largely corepted in the Most Likely and Likely A scenarios
by compensation payments for milk and sugar, abagehissumed productivity increases.

The 2003 reform of the direct support system (dpling) brings significant redistributive
effects in the case of the regional model of SRRjls area payment in the region). Germany is the
only member state in the sample where such a enligibeing implemented. Consequently on cereal
and crop and mixed farms (with historically highates of direct aid) farm incomes in the year 2013
fall noticeably.. In Poland the results are strgmuisitively affected by the phasing-in of the Eicedt
payments, which are increased from the original 58the negotiated rates up to 100% in 2013.

The Liberal scenario results in a sharp declinfaim incomes, however not as dramatically as
one could have expected. This is due to a relgtiselall drop in prices, assumed decreases in feed
costs (linked with a general price trend for ceslpahd lower fixed costs due to the lower profitgb
of farming which also causes a decrease of largkleasts, and some other fixed costs. This would
partly compensate for reductions in farm receigisifsales and withdrawal of the direct support.

The protectionist scenario, on average, resultarim incomes that approximate those from the 2004
base year period.

8 Including complementary national direct paymetug-ups).
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Table 3.5A: Mean farm income — Germany.

Farm ¢ Scenarios

(Elylng) Class*  Base 2004 Moszt0 Iillgely Lllg(e)li/SA nggli/SB lekz)elrgl Protzeocltg)nlst
13 1 2508 -3468 -3267 -4687 -8638 1144
13 2 4175 -4397 -3537 -6885 -15104 2915
13 3 23406 5397 7064 2881 -23541 25129
13 4 67861 4037 8408 -20765 -110412 74869
14 1 7025 -2644 1047 477 -3854 7538
14 2 3143 -4234 -2104 -4188 -9481 3590
14 3 23169 8694 13840 11029 -2585 29190
14 4 62642 37984 61630 52716 12799 94116
41 2 21071 17959 22949 15657 7083 35115
41 3 55957 56225 68446 54721 40728 90328
41 4 77061 83331 111632 78187 35935 164562
50 2 36573 44686 48046 42802 42852 50315
50 3 81810 96010 104660 102277 94726 112511
50 4 212550 240218 280792 265890 238220 284962

81-82 1 4579 4134 5353 3316 828 5225

81-82 2 21099 11814 16166 12197 3971 21915

81-82 3 82130 80291 84207 79784 72799 104452

81-82 4 98043 53234 81883 48989 -25759 146720

*1-8-16 ESU, 2 — 16-40 ESU, 3 — 40-100 ESU>400 ESU.

Table 3.5B: Mean farm income — Netherlands.

Farm ESU _ . Scenarips -
(tTylﬁ’leZ) Class Base 2004 Moszto"l"g‘e'y L';g'i’SA L';g'i’SB Liberal 2018 Pro;eocltg’”'“
14 2 -11006 -18632 -18856 -20214 -22903 -22429
14 3 3351 -11793 -10853 -12632 -15591 -13130
14 4 50920 17167 33459 20136 11514 32368
41 2 848 4632 6673 2247 -379 7287
41 3 31564 40522 44143 31903 19612 49994
41 4 74333 94353 105768 78495 47655 116863
50 2 41893 66555 77001 69700 67744 77299
50 3 87526 143201 154653 134721 121471 156514
50 4 216043 364599 391359 334811 310627 386751
81-82 2 -846 2178 4726 345 -2470 -280
81-82 3 3419 8434 12368 5273 1724 8057
81-82 4 11004 9268 19940 1506 -17696 16757
44 2 -21212 -21715 -22088 -23024 -23214 -24602
44 3 -58581 -58977 -60235 -63419 -66573 -66084
44 4 -24772 -1836 4812 -12804 -16045 12600
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Table 3.5C: Mean farm income — Poland.

Future risk exposure

Farm ESU Scenarios

(Elylglej) Class Base 2004 Mozt0 I1|I§ely Lllggli/SA nggli/SB Liberal 2018 Protzeocltg)nlst
13 1 10882 13493 14215 13461 6595 17337
13 2 20558 25339 27240 26568 12466 33088
13 3 72548 82256 88258 81132 50704 107473
13 4 203010 227516 242499 238118 163930 284249
41 1 7148 8178 10608 7737 4647 14368
41 2 15689 16586 21004 16075 9633 28923
50 1 5877 7529 8193 7197 5455 8721
50 2 15705 16980 18900 17081 14083 20247
50 3 23313 22263 28473 23133 17253 28381
50 4 138389 145787 159982 136940 126925 168473

81-82 1 5849 6528 7444 6432 3526 9362

81-82 2 23071 24479 26732 24695 18305 30879

81-82 3 38159 41737 48014 42410 24828 54356

81-82 4 102444 99346 127635 88014 30116 164529
60 1 3186 2817 3547 2619 446 4888
60 2 8917 9230 10063 8497 3435 13813
60 3 3542 928 5050 -453 -14040 10052
71 1 5260 6120 7535 6150 3302 9149
71 2 10213 11803 14235 11185 6080 18577
71 3 30448 32366 38127 30321 18680 53150

Table 3.5D: Mean farm income — Spain.

Farm ESU Scenarios

(tTylglej) Class Base 2004 Mo;to I1|I§ely LI;?)E/SA nggli/sB L|2boelrgl Protz%cltg)mst
13 1 6499 5189 5702 4928 -242 7015
13 2 16488 13498 15007 13299 2003 18028
13 3 29914 22681 26842 22806 -1513 31120
13 4 64205 39977 43964 33706 -25122 53586
41 1 -5170 -2509 1243 -2922 -5976 5080
41 2 24183 31213 41073 33614 25248 49171
41 3 66053 83978 109050 90468 64266 124382
41 4 172120 223135 301524 243363 177636 343648
50 1 17430 19944 21632 20888 19738 23087
50 2 39302 46809 49882 45692 45035 51300
50 3 113658 121678 151203 136143 149681 136982
50 4 107445 151075 166628 142967 139304 169870

81-82 1 14924 14995 15846 11962 2488 18659

81-82 2 12233 10970 12455 9574 -1698 14757

81-82 3 26024 25172 29243 19632 -6233 35829

81-82 4 148695 149391 154427 127340 44967 171731
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Table 3.5E: Mean farm income — Hungary.

Farm Scenarios
types CIaSU MOSt Likely A Likely B _ Protectionist
(TF14) ass Base 2004  Likely 2018 2018 Liberal 2018 2018
2013
13 1 19147 29603 29543 28211 19882 33990
13 2 30669 46573 47654 45432 26600 58714
13 3 62891 66543 65181 63658 17428 86036
13 4 267471 344839 296973 138960 149235 322341
41 1 9796 9933 8694 7985 1677 11409
41 2 24367 20421 17461 14933 1951 28978
41 3 9645 -30770 -46733 -53405 -65828 -9026
41 4 137799 7136 -60762 -239643 -270596 156355
50 1 7752 4384 3601 3155 2285 4580
50 2 12269 1443 1869 1878 -877 1156
50 3 15604 -4048 -15089 -18966 -19467 -11721
50 4 148417 -207778 -278171 -330115 -252800 -264193
81-82 1 14815 19330 20267 19473 12939 21706
81-82 2 28665 30824 33268 29969 13086 39803
81-82 3 48781 70371 73996 70267 33866 87511
81-82 4 250285 -517 -86265 -411987 -384232 94551
60 1 6720 9889 9757 9458 4378 10092
60 2 3198 2911 1002 -148 -9566 3971
60 3 18033 10409 2958 -3202 -25373 11602

Risk of low incomes

The risk of low incomes has been measured by theeptage of farms with a below zero level of
farm income.

The obvious conclusion is, that in the more libesegénarios as compared to more protective
environment farms are more exposed to risk duadomes decreases. The Likely A and even Likely
B scenarios, which offer much lower level of markedtection, as an assumed effect of the Doha
round, and only modest reductions in direct paysidotnot represent, in general, very serious threat
There are, however, differences in a the rangewfihcome probabilities depending on the member
state and farm types.

In general, farms in Germany, the Netherlands andgdry show a higher vulnerability to
policy changes as compared to Poland and Spais. ddmn be explained by several factors, such as
higher fixed costs, lower rates of productivityreases and, primarily, by much greater dependeince o
German, Dutch and Hungarian farms on direct paysnienthe initial, base year.

Crop farms, on average, are threatened by polimsrdiization more than livestock farms, as
measured by the percentage of farms with a negaitbeene as compared to the base and protectionist
scenarios. This observation relates mainly to Gararad Dutch crop farms (farm types 13 and 14),
which are characterized by the highest in the whsalmple share of fixed costs in total costs of
production within the range 60-70%. Value of fixambts per hectare is also noticeably greater than i
respective farm types in other member states. ©wmpposite, fixed costs on crop farms in Poland and
Spain contribute significantly less to total costsd farms area is bigger.
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In general, in all member states, farms specigiginanimal production (dairy — 41 and pork -
501) show considerably higher income stability asrecenarios compared to crop (13, 14) and mixed
(81-82) farms. This can be partly explained byr#ative stability of prices and production, maiofy
milk, and lower levels of direct aid. In particuldairy farms are marked by a low risk due to a
relatively lower volatility of revenues from milkr@duction and a smaller share of marketable, more
volatile crops.

Simulation results show a tendency, that farmshef amallest and largest economic size are
more exposed to a risk of low incomes than mid-&haster 16-40, 40 — 100 ESU) farms. A possible
explanation is that small farms generate low incomeen with favourable policy assumptions, and
under the worst condition they easily fall into tb&tegory of farms with negative incomes. The
opposite cluster of the largest farms (more tha® ESU) may suffer under more liberal policies
because of their dependence on inputs such aslaivedr and a burden of high fixed costs.

Table 3.6A: Risk of negative farm income — Germany.

Farm ESU Scenarios
types Most Likely  Likely A Likely B _ Protectionist
Class B 2004 Liberal 2018

(TF14) ase 2013 2018 2018 oera 2018
13 1 27% 79% 76% 83% 94% 41%
13 2 34% 66% 64% 74% 89% 40%
13 3 12% 42% 39% 46% 86% 11%
13 4 15% 48% 48% 62% 91% 17%
14 1 23% 64% 51% 55% 64% 32%
14 2 39% 66% 59% 66% 76% 40%
14 3 23% 42% 36% 39% 55% 23%
14 4 30% 39% 33% 36% 50% 23%
41 2 0% 0% 0% 0% 0% 0%
41 3 0% 2% 1% 5% 25% 0%
41 4 0% 0% 0% 1% 4% 0%
50 2 19% 15% 16% 19% 19% 15%
50 3 20% 17% 17% 17% 21% 14%
50 4 17% 15% 13% 16% 21% 13%

81-82 1 27% 31% 29% 35% 46% 26%

81-82 2 18% 36% 29% 36% 48% 23%

81-82 3 12% 17% 16% 19% 22% 10%

81-82 4 19% 35% 25% 36% 61% 10%
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Table 3.6B: Risk of negative farm income — Netherlands.

Farm ESU Scenarios
types Most Likely  Likely A Likely B _ Protectionist
Class  Base 2004 Liberal 2018

(TF14) ase 2013 2018 2018 foera 2018
14 2 78% 88% 88% 88% 89% 89%
14 3 52% 61% 61% 61% 64% 63%
14 4 36% 47% 44% 45% 51% 43%
41 2 52% 26% 24% 41% 57% 26%
41 3 4% 1% 1% 6% 18% 1%
41 4 3% 1% 1% 5% 20% 1%
50 2 32% 20% 19% 24% 24% 20%
50 3 11% 2% 3% 5% 7% 2%
50 4 14% 3% 3% 6% 8% 3%

81-82 2 50% 45% 44% 50% 60% 54%

81-82 3 43% 37% 36% 45% 49% 40%

81-82 4 45% 48% 40% 53% 63% 43%
44 2 100% 100% 100% 100% 100% 100%
44 3 100% 100% 100% 100% 100% 100%
44 4 82% 54% 43% 69% 74% 33%

Table 3.6C:Risk of negative farm income — Poland.

Scenarios
Farm ESU Most
types i i ioni
yp Class  Base 2004 Likely Likely A Likely B Liberal 2018 Protectionist
(TF14) 2018 2018 2018
2013
13 1 3% 1% 1% 2% 15% 1%
13 2 7% 5% 4% 5% 20% 3%
13 3 2% 1% 1% 2% 10% 1%
13 4 1% 1% 1% 1% 3% 0%
41 1 1% 0% 0% 2% 14% 0%
41 2 0% 0% 0% 2% 13% 0%
50 1 14% 11% 10% 12% 21% 8%
50 2 8% 8% 8% 13% 16% 6%
50 3 21% 22% 20% 26% 29% 20%
50 4 9% 10% 9% 14% 17% 7%
81-82 1 2% 2% 2% 3% 16% 1%
81-82 2 0% 0% 0% 0% 1% 0%
81-82 3 2% 2% 2% 3% 15% 1%
81-82 4 6% 8% 5% 14% 37% 3%
60 1 10% 16% 12% 19% 45% 7%
60 2 4% 4% 4% 6% 26% 2%
60 3 41% 49% 40% 51% 7% 30%
71 1 1% 1% 0% 1% 13% 0%
71 2 1% 1% 1% 3% 14% 0%
71 3 1% 1% 0% 2% 7% 0%
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Table 3.6D:Risk of negative farm income — Spain.

. Scenarios
arm

ESU Most . . L
(yﬁfj) Class Base 2004 Likely L';g’i’BA L";g'i’BB Liberal 2018 'O 0!

2013

13 1 9% 15% 15% 17% 51% 11%
13 2 5% 10% 8% 12% 41% 6%
13 3 7% 13% 9% 15% 50% 9%
13 4 5% 15% 14% 20% 73% 9%
41 1 61% 54% 43% 56% 62% 34%
41 2 5% 3% 1% 3% 8% 1%
41 3 3% 1% 1% 3% 8% 1%
41 4 2% 2% 1% 2% 6% 1%
50 1 23% 22% 20% 21% 24% 20%
50 2 21% 17% 18% 20% 21% 17%
50 3 23% 23% 19% 23% 21% 23%
50 4 34% 27% 27% 29% 31% 27%
81-82 1 0% 0% 0% 1% 30% 0%
81-82 2 6% 8% 9% 15% 57% 5%
81-82 3 13% 14% 12% 20% 58% 9%
81-82 4 0% 0% 0% 0% 5% 0%

Table 3.6E: Risk of negative farm income — Hungary.

Scenarios
FaE_rrn;jt-)‘/Ses gligs Base 2004 Ll\i/lk(()j;/ Likely A Likely B Liberal Protectionist
2013 2018 2018 2018 2018
13 1 1% 0% 0% 0% 4% 0%
13 2 5% 2% 2% 3% 18% 1%
13 3 6% 7% 11% 12% 43% 4%
13 4 9% 13% 22% 39% 41% 15%
41 1 5% 5% 10% 12% 27% 4%
41 2 4% 6% 8% 14% 28% 4%
41 3 8% 4% 4% 7% 16% 5%
41 4 14% 48% 52% 69% 69% 24%
50 1 20% 33% 40% 39% 43% 35%
50 2 24% 49% 49% 50% 54% 51%
50 3 32% 54% 64% 69% 69% 65%
50 4 32% 76% 82% 87% 7% 78%
81-82 1 2% 0% 0% 1% 5% 0%
81-82 2 1% 1% 1% 3% 23% 0%
81-82 3 10% 7% 7% 10% 31% 7%
81-82 4 19% 53% 63% 88% 87% 38%
60 1 15% 10% 12% 13% 31% 11%
60 2 38% 41% 44% 47% 71% 37%
60 3 26% 36% 47% 53% 80% 36%
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Conclusions and discussion

The formulation of future policy scenarios and tluantitative assessment of income risks depend on
many debatable assumptions and thus limit the aisalind conclusions. While the theoretical links
between policy, market and farm structure varialleswell known, their quantitative estimation is
much more difficult. This applies largely to theadsability of estimates of future parameters, the
complexity of the analysis, as well as the quaditythe initial farm data. Apart from methodological
limitations, an interpretation of the results ig ao easy task considering, for instance, the nurmbe
factors influencing farm incomes including the weals farming conditions in the member states
selected for study.

In general the results show the considerable degpeadof incomes and income variability on
the support of the CAP on EU farms. This dependeaces greatly however across farm types, size
and the member states. This is because of diffeseirc terms of production patterns, changes in
support levels, farming sector structures, inpwgeduand differences in the volatility of different
commodity prices.

The simulation results show, that at least pathefagricultural sector is relatively immune to
further liberalisation of market and farm suppastigies (Likely A and Likely B scenarios for 2018).
With today’s positive prospects for the future wionmharket situation there is no significant change i
the income levels compared to the Base 2004 and Mksly 2013 scenarios provided direct support
is maintained. Furthermore, under Likely A 2018nare protective scenario, farm incomes on the
most of the farm types in all member states impréaeyely due to predicted productivity increases.
Reductions in direct support (greater modulatiod egiling) assumed in the Likely B 2108 scenario
gives more visible decreases in incomes, but rodiberent from the base situation.

Even complete market liberalisation proves notdddihal for EU farming, although selected
farm types in some of the member states analysetbvibe affected stronger than the others.

An adverse effect of liberalization is the greatisk of low incomes as measured by the
percentage of farms with a negative farm incomeclviis a consequence of both the lowering of
agricultural commodity prices due to diminishingcprsupport and increased variability of yields and
prices as assumed in the model. This finding appiminly to the Likely B and Liberal scenarios
under which agricultural subsidies are significan#duced or completely (Liberal) removed. Even
under the Protectionist 2018 scenario, which asswaeturn to a high support, Agenda 2000 type of
agricultural policy, the risk of low incomes is gter than in the base year (2004) which can be
explained by increased variability but also unfaafle trends in prices and cost developments over a
long-time period.

The increase in the risk of low incomes under niilberal scenarios varies between farm types,
depending on production type and economic size.l&Ved of risk on specialized dairy and pig farms
is still less significant than on crop farms. Thss very likely due to the relative stability in
productivity of livestock and the restricted exp@saf animal farms to mainly market related risks.

There are some indications that the risk of lowoimes increases significantly on some of the
smallest farm types (8-16 ESU) and also on largmdatoo (above 100 ESU). It seems that the
inefficiencies of small farms in less favourabledamore turbulent economic environments are
exposed. In the case of the largest farms a hypistli® that among other factors, the high share of
fixed costs and especially hired labour are expktiencrease greatly by 2018 and so are respansibl
to a large extent for the increased risk. Initiahdusions regarding the risks of low incomes in
relation to farm economic size should be treatadtioasly because the available FADN data was
incomplete for the cluster of the largest farmssdme member states and farm types these farms were
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not represented at all in the FADN sample (e.getlheere no data on dairy farms in Poland of the siz
40-100 ESU and above 100 ESU). It is also liketgt on some farm types the number of large farms
in the sample was relatively small and the averpgeameters calculated for modelling were
unrepresentative.

A general conclusion can be that any common incetabilisation schemes for the EU as a
whole will need to be sensitive to the vulnerapiof the different types of farms in different mesnb
states. Income variability and the risks of lossshown to increase(in some cases quite dramgjical
with increasing levels of liberalisation but to hedly different degrees. The lesson seems to lie tha
there are internal strategies for farms of all sype moderate any increased price risks including
structural adjustments. The danger is that theduoiction of income stabilisation measures mighwslo
down the adoption of such practices. Perhaps soatewtnprisingly there are some farm types
especially in Poland and Spain where even the fimstl scenarios do not produce much reduction
in income levels or much greater risks of negaticemes.

The conclusions are valid for the assumptions m&dee the model is very sensitive to price
changes, any noticeable drop of prices below thet iezently projected levels would increase the ris
significantly. It should also be emphasized thatelling results were estimated with the use of a
static simulation model. Under less favourable domts farmers would in reality be able to reduce,
to some extent, the risks of low incomes througkgadte adjustments.
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Chapter 4

Evaluating EU risk management instruments: policy
lessons and prospects for the future

Alberto Garrido and Maria Bielza

Objectives

The objective is to summarise the policy-relevamtatusions that emerge from a thorough review of
available risk management instruments. It buildsedavant literature, on recent work commissioned
by EU institutions (Parliament: Cafiero et al. 20@Hd the European Commission 2005, 2006A,
2006B) and on gqualitative field work carried ouseveral EU member states. The distinction between
business risks and catastrophic and crisis riskwriefly clarified. Member state data from the EC
(2006a), combined with other sources and the asitbem findings, provide a snapshot of the current
situation and of important trends. Subsequently thaor findings of the literature about the
advantages and disadvantages of the most commlormegsagement instruments is elaborated on.
Finaly, three proposals of the EC (EC, 2005), wtiakie attracted most attention recently (Cafiero et
al.2005; EC, 2006A), are discussed.

Business risks versus catastrophic and crisis risks

Risk is as facet of hazard and is endogenous talili¢y to cope, not a fundamental concept byfitse
Policies and risk management instruments targét agpects, in an attempt to reduce vulnerability to
hazards. Defined in these terms, precise risk nmmeasnts are difficult to come by, because the srror
in defining and measuring hazards and vulnerabilityltiply the errors associated with risk
evaluations. For instance, Cafiero et al. (200%tead that, after the 2003 CAP reform, EU farmers’
income will be more stable, contrary to a widelydheelief, which is grounded on the suppositiort tha
EU farm prices would be more volatile (Alizadeh &hamikos, 2005; Antén and Giner, 2005).

Cafiero (2005) and the European Commission (20068¢ regional indicators of yield
variability, droughts and other variables mappe@I6. While these certainly convey an idea of the
sources of the regional variability of yields omtinental scale, they fail to draw a clear distiomct
between entrepreneurial and catastrophic risksy \fighe about the actual vulnerability of farmsnca
be learned from these maps, in part because faaneigenerally speaking well prepared to cope with
their usual risks. Few direct measurements andyseslof the income variability of European farms
are available. Comparing the income variabilityfafms of various member states included in the
FADN, it is shown in Chapter 2 that the largest amate competitive farms tend to experience larger
revenue instability (both in absolute and relatens) than smaller farms. More productivity argsi
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may be associated with more exposure and inconmlitstabut also with greater accessibility to
credit and a wealth of risk management instruments.

Furthermore, no study is available that evalualbesshort- and long-term consequences of
serious crises for EU farmers. While there is aablet lack of research on what policies are most
effective in dealing with risks on EU scale, a gréeal of research has addressed specific risks on
regional or even smaller scale. Unfortunately, dgpbusiness risks, which are less difficult to agm
in the EU, have been paid much more attention thises and disasters.

Risk management instruments in practice

Policy and risk management instruments across EU me mber states

As the European Commission (2006a) clearly dettiksie is a great diversity of policy options, risk
management instruments and initiatives among mestagrs. During the past five years, a number of
member states (notably Austria, France, Greecly, #ad Spain) have given a serious impulse to
policies aimed at providing farmers with a safest.nOthers, including UK, Germany and the
Netherlands, still rely omd hocrelief and catastrophe compensation, and havdoregd farmers’
training programmes for coping with risks. Thisardiversity of measures results from at leastethre
different factors: (1) the types of risks and hdgdiaced by member states’ farmers differ widedy, (
the extent to which farm holdings have been codat#d and restructured, and (3) the various
approaches of member states to help farmers towibpeisk.

Animal health policy is perhaps the only area ihiack the EU has developed a common
approach to reduce risky diseases. Unlike othecatiral risks, contagious animal diseases have
regional, market and even human health implicati@ree key strategy for the protection of European
livestock and citizens is to intensify border cofgrand enforce traceability, animal identificatemd
labelling (European Commission 2006b). While tleisent evaluation indicates a number of strengths
and positive views, there are areas which demamelwred efforts. In particular, the way in whiatl
hoc compensation schemes are co-funded by the EU amdber states may create incentives for
moral hazard both at farms and member states ledalsMangen and Burrell (2003) show, the
financial consequences for national farms on aridgofrantine zones create winners and losers,
depending on whether exports are banned and omalgmitude of the epidemic. Consumer welfare
also depends on the severity of an outbreak arith omarket implications.

Leaving aside the EU's initiatives in the areamifmal health, the following variables have been
proposed to represent member states’ policy appesag1) Percentage afd hocand fund payments
over total agricultural output (including crop angstock); (2) Percentage of insurance premiunt ove
agricultural output (including also crop and livast premium).

As Figure 4.1 shows, member states’ national jedistand between two extremes represented
by the UK and Spain. Based on recent data, the &kntostly relied oad hocpayments while Spain
relies on agricultural insurance. Note that, afrann these countries, most member states spent less
than 1% on both insurance premium and fuadi$foccontributions. The combined expenditureash
hoc payments and insurance in the Czech Republic fwis§a are among the highest in the EU. In
the following sections, we sharpen the focus ordifferences among member states in the area of ad
hoc payments and insurance.

° Unless noted all data used in this section isdveed from (European Commission 2006a), Eurostat

and complemented by the authors’ own fieldwork.
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Figure 4.1: Ad hoc payments versus insurance (annual paynesmptessed in % of total agricultural
production). Source: European Commission (2006a)p$tat and own field work. Length series vary
across countries.

According to data from the EC (2006A), almost akmber states makad hoc payments and a
smaller percentage have either public or privatdiksation funds. Ad-hoc payments to livestock
growers are common in UK, Ireland, Belgium, Pola@@drmany and Sweden (not represented in
Figure 4.1 because of lack of insurance data). éd{mayments to crop farms are mostly related to
frost, drought, hail and excessive rainfall. Inft@ and Germany droughts have taken more than 65%
and 30% respectively of the ad-hoc payments madeeitast ten years. On the basis of the available
data, total annual ad-hoc payments in the EU aoaita®l billion (considering a period that varies
among member states).

The EU has played a leading role in promoting ahihealth during the past decade (Council
Decision 90/424/EEC). It has financed losses cabiyed@nimal disease using ad-hoc compensations
by means of market support instruments, and loseeb@aompensation, using the ‘veterinary fund'.
The veterinary fund is fed by livestock farmers /ananember states’ contributions (it varies across
member states). The total budget for veterinarysmess under Decision 90/424/EEC has peaked to
€563 million in 2001 (with 80% assigned to the egesicy fund for veterinary complaints, and 20% to
disease eradication) and fell to €220 million ir02Qqwith 91% and 2.2% in the same programmes)
(European Commission, 2006B).

Agricultural insurance
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Agricultural insurance is offered in the EU in adeivariety of formats and with a wide degree of
public-sector involvement. It is also evolving, wdome member states such as Austria, Italy, France
and Spain showing significant growth in the past fgears. European Commission document EC
(2006A) has offered the most detailed compilatimees those authored by Forteza del Rey (2002) and
OECD (2000).

The major findings of these sources can be surseduldy looking at the proportion of insured
production and the impact of premium subsidiesanesother key parameters. In Figure 4.2 we plot
the proportion of insured crop production and th@pprtion of insured animal value against livestock
production in most member states for which dataaaeglable. In the left panel, we expand the scale
to allow for a better representation of memberestawith low insured production. Note that
percentages vary significantly across member staiiéls Austria, Germany, Denmark and the Czech
Republic with the largest insured proportion ofpuit In the middle group, we find France, Cyprus
and Spain.
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Data source: European Commission (2006a), Eurostat and own fieldwork. Length series vary with countries

Figure 4.2: Proportion of insured animal and crop value. SauEopean Commission (2006a),
Eurostat and own field work. Length series varyasrcountries.

Insurance policies vary significantly across mengiates, more than Figure 4.2 suggests. There are a
number of factors that help us to understand tHggences.

First, agricultural insurance exists both with awithout the governmental support in the form
of premium subsidies. Furthermore, even if a cquhais a high insurance penetration rate among
crop and livestock farmers, that does not meanatatop or animal risks are covered. In Figurg, 4.
we plot the situation as regards to three key tadgga The vertical axis represents premium sulsidie
measured as a percentage of total premium. Thedmal axis measures the ratio of premium to total
insured production. The size of the circle represetotal premium against total agricultural
production.
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Figure 4.3 helps identify three groups of membates. There is the group of Mediterranean
countries (except Greece, not shown because datkeof information) in the upper right-hand side.
These countries subsidise intensely the premiuchpaemium are relatively large with respect toltota
agricultural output. At the other extreme, we fidérmany, Denmark, France, Ireland and Sweden.
These countries’ premium and subsidies are relgtsreall or zero. Total premium are also relatively
small compared to the value of farm production. $lee of the circle represents the percentage of
total agricultural production that is normally imed. Data show that penetration rates are greater i
countries where insurance is less subsidised, thaayerages are broader in the Mediterranean
countries.

Figures 4.1, 4.2 and 4.3 portray a landscape dek that can be summarised by the following
trade-off. In order to provide a safety net, memétates can resort td hocpayments in lieu of
catastrophes or crises, however differently they tma defined around the EU, or else they can use
subsidised insurance to promote the purchase oé-wagerage premium. Data from individual
member states suggest that unless insurance islisglols coverages are limited and rarely coveiisris
losses. When these occur, government expenditutieeiriorm ofad hocpayments is unavoidable.
Standing between these two policy extremes, merstasdes such as France, ltaly or Austria are
swaying in the direction of more insurance. Fraand Spain have linked the eligibility to ad-hoc
funds to the purchase of agricultural insurance.
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Figure 4.3: Insurance policies across EU member states (Sabsids a percentage of premium and
premium as a percentage of insured production)tceoEuropean Commission (2006a), Eurostat and
own field work. Length series vary across countries
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Major institutional trends and innovation

The previous brief review is no more than an updlateapshot of the situation around the EU. Field
work carried out for this study shows that manyntdas are making progress and finding new ways
of providing safety nets for their farmers.

Technical Innovations

- Index insurance based on vegetation indices torainaeight episodes (US, Spain, Canada and
experimentally in France, South Africa and Ukraine)

- Parametric insurance (based on rainfall indice&ustralia; water, rainfall and drought in India;
rainfall indices in Morocco and Romania; this unsierdy).

- Derivatives (river flow derivatives in Mexico forater supply risks).

- Contractual agriculture in speciality crops, usifig forward contracting; (ii) downstream-
upstream contracting along the market chain; d#ijivatives and over-the-counter contracts (iv)
bankruptcy swaps in the rural banking sector (tghawt the EU and the US).

Institutional innovations

- Austria, Italy and France are promoting and expamtiie penetration of agricultural insurance.

- France began offering an experimental pilot revanserance policy for oil crops denominated
in MATIF future prices.

- In Spain, Italy and France, the eligibility for efjgt of ad hoc aid, as well as the size of such aid
is becoming increasingly conditional on purchasaggcultural insurance. Ad hoc aids are only
granted to non-insurable hazards. The Netherlandsetled the programme of compensation
for excessive rainfall, which led to the launchagfublic-private insurance.

- The UK is focusing on helping farmers diversify andreinforcing training programmes in risk
management. A proposal calle@dst-sharing is trying to set up an arrangement to share the
costs of fighting disease outbreaks between gowembrand industry. This scheme would
consist of a system of taxes which would accumutai® year to year, with some similarity to
a fund.

- The Netherlands and UK do not make ad-hoc payntertsmpensate for climatic hazards.

- The US now offers on-line probability estimatessaigle and multiple climatic hazards for
various time-scales (days, weeks, months) on asmgfl geographical scale. This offers option
contracts and derivatives a chance to deal witty \grecific climate protection products
(Turvey, 2007).

Results
About agricultural insurance

The history of agricultural insurance is full of db@xamples and critical periods (see Hueth and
Furtan, 1994; Hazell et al. 1986). However, theeemaany other positive evaluations (Burgaz Moreno
and Pérez-Morales, 1996; Mishra, 1996). Furthermorany problems are related to asymmetric
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information, and a number of problems have beemitsst to public participation in agricultural
insuranc®”

Lack of competition in the insurance market

To date, no rigorous study has evaluated the degnerket power and lack of competitiveness. Yet,
as premium are set by the insurance companies, ati@imp among companies can only be based on
their retailing services, and the additional insgeor financial services that they offer farmens.
most cases, agricultural insurance is just a speatfl of the insurance business contracted in rural
areas. The lack of competitiveness strictly attabie to agricultural policies is likely to be sinal

Using data collected by the EC (2006A), statistcelyses were performed in order to evaluate
the extent to which competition in the insurancerkes has some impact on various national
insurance data. In Table 4.1, member states intwhisurance rates are formed in competitive
markets are separated from those in which rateseiréy governments or where there is only one
selling agency.

Table 4.1: The impact of competitiveness on key insurancerpatars among EU member states
(averages, standard deviation and means t-testeymher of countries included in each group).

Variable Without competition With competition Mesaoomparisons
(T-tests)
(1) % of insured animal 7.45 7.65 p>0.1
production (10.4) (13.9)
n=7 n=18
(2) % of insured crop 28.03 10.41 p<0.05
(3) production (28.06) (12.3)
n=7 n=18
(4) % Premium over insured 4.3 3.7 p>0.1
production (2.1) (3.1)
n=6 n=11
(5) Loss ratios 0.77 0.71 p>0.1
(0.22) (0.27)
n=6 n=13
© Type of insurance (1,2,3) 2.14 1.72 p>0.1
(0.9) (0.67)
n=7 n=18
"p<0.05.

Categories are 1 (only if single-risk insurancefif 4+ MCPI insurance) and 3 (if 2 + yield insuca).

Source: European Commission (2006a), Eurostat amdfieldwork and statistical analysis. The listroémber
states included in the analysis are (a) Withoutpetition: AT, CY, EL, IE, LT, LU, ES; (b) with congtition:
BE, BG, CZ, DK, FI, FR, DE, HU, IT, LV, NL, PL, PRO, SK, SI, SE, UK).

The comparison of means of the five variables revibet the two groups differ significantly only in
the percentage of insured crop production (lin€r@g group with ‘no competition’ has a significantl
higher penetration rate of insurance in crop pradoc In the remaining variables the group of
member states with competitive insurance markegs dot differ significantly from the other group.

10 We are indebted to Professor Brian Wright foritheas reviewed here.
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Rent seeking by insurance companies

It is often argued that insurance companies endampuring the profits resulting from the premium
subsidies (Hueth et al., 1994). While there is mimlence to support this conclusion, the fact that
subsidies explain the growth of insured crops lic@lintries is an indication that insurance comggani
are surely the recipients of part of the subsidighile there is no case available of a privateesyst
providing broad insurance coverage to growersgtieevidence of more rapid innovation in publicly
run systems than in privately run systems.

Excessive loading rates in comparison to banking se rvices

Hazell et al. (1986) compared the administrativet€®f agricultural insurance in many countries,
about 6% of the insured value, with those of othsarance sectors, 1.5%. In Spain, Agroseguro (SA),
the pool of insurers, had a ratio of running castsr total liability of 0.3% in 1993, while in 2006
was 0.25%. As new policies are based on indicdh, aviechnological and IT platform and no need to
perform on-site loss adjustment, administrativeasase bound to be reduced.

Large transaction costs needed to prevent problems associated with asymmetric information

This criticism is supported in view of the resuitisthe US and Spain from the early 80s and many
developing countries. More recently, actuarial ilehaes have been brought closer in line with those
needed to ensure financial sustainability. This lbeen possible because both of these countries have
made an effort to screen the individual farmersksi collect more historical individual and zonal
data, and expand the portfolio of coverages tcea®e risk pooling benefits (as Table 4.2 shows, los
ratios are only slightly higher in member statethwiremium subsidies than in member states without
them).

Subsidised insurance crowds out other privately pro vided instruments

Literature has not ascertained the extent to whidbsidised agricultural insurance crowds out other
risk management instruments offered by the prigatgor. A safe hypothesis would be that subsidised
insurance retailed by private insurers may be effdn combination with other insurance products,
such as life, buildings or machinery insurance.sehgroducts are heavily used by farmers in member
states where crop insurance is not subsidised. Wibditerature does suggest is that CAP per hectar
subsidies reduced the incentives of farmers to é&dth futures and options.

In those countries where insurance has been pyhdieveloped and uptake rates are high,
farmers are generally given the option of selectingn a wide menu of coverages and policy formats.
Data on insurance participation show that, at lea&pain, very few farmers exhibit continuous and
invariable insurance strategies (Garrido and Zitiger, 2007). This result suggests that farmersvollo
economic incentives, learn from their insuranceeeignce and select their portfolio of instruments
according to rational (or at least pseudo-ratiooatgria.

Traditionally, insurance strategies have been coetbiwith the use of financial instruments, to
which insured farmers have enjoyed preferentiabsg@ranted by rural banks. It is very likely that
insurance makes some risks much more transparehthat insurance experience helps farmers
dissociate the sources of risks to which they aposed.
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In an attempt to evaluate whether premium subsiti@ve an impact on some of the key
insurance variables, we performed some statistests to differentiate those member states with
insurance subsidies (AT, CY, CZ, FR, IT, HU, LV, LIU, PT, RO, SK, Sl and ES) from those
without them (BE, BG, DK, EE, FI, DE, IE, NL, PLESUK), using the data compiled by the EC
(2006A). In Table 4.2, we compare for those mensbagties for which data are available the proportion
of insured animal production, the proportion ofuresd crop production, the premium over insured
production, loss ratios and insurance types.

Table 4.2: The impact of insurance subsidies (averages, stardiviation and means t-tests; n,
number of countries included in each group).

Variable With premium Without premium Means comparisons
subsidies subsidies (t-tests)
(1) % of insured animal 7.8 7.29 p>0.1
production (18.17) (13.9)
n=11 n=14
(2) % of insured crop 225 6.3 p<0.05
(3) production (22.76) (12.3)
n=11 n=14
(4) % Premium over 4.6 2.32 p<0.01
insured production (2.82) (1.59)
n=5 n=11
(5) Loss ratios 0.79 0.62 p<0.05
(0.28) (0.16)
n=7 n=12
© Type of insurance 2.21 1.33 p<0.1
(1,2,3)! (0.18) (0.14)
n=12 n=14
fCategories are 1 (only if single-risk insurancefif 2+ MCPI insurance) and 3 (if 2 + yield insuca).
p<0.05.

Source: European Commission (2006a), Eurostat amdfieldwork and statistical analysis. Countriesluded
in the analysis are: (a) With subsidides AT, CY,, ER, DE, HU, IT, LV, LT, LU, PL, PT, RO, SK, ESh)X
without subsidies BE, BG, DK, EE, FI, DE, IR, NLESUK.

When we control for whether or not member statésisise premium, we find statistically significant
differences in four of the five descriptive variebl The results show that premium subsidies help to
increase the value of insured crop value (linert) @re accompanied by larger relative premium (line
3). Furthermore, premium subsidies tend to be #ssaC with greater insurance diversity and
coverage (line 5). However, the percentage of eg@nimal production is not significantly different
among groups of member states, and loss ratidewaeg in countries without subsidies.

Results and conclusions

In the following tables we rate all the instrumetitat have been under discussion by the European
Commission (2006A; 2006B) and by Cafiero et al.0&0 The bases for our judgment are literature,
documentation and private interviéWsin Tables 4.3A and 4.3B we attempt to rate eachilj of
instruments, based on a number of criteria. Ratargsmerely illustrative of major trends and are
based on the assumption that instruments are dpdiag the best actual practice. The policy ofgtion
that are reviewed include the EC’s (2005) thredoogt i.e. (1) insurance for natural disasters, (2)
stabilisation funds and (3) provision of basic gage against income crises; Cafiero et al. (2@35)

11 See Annex C for a detailed treatment and the ssurc

57



Chapter 4

postcompensation for catastrophes and incentivefeerl hazard reduction; the EC’s (2006a) seven
alternative insurance options, ranging from singg&-to revenue insurance and public reinsurance.
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Table 4.3A: Rating alternative risk management tools (1:miméx).

Policy option Discriminates between Addresses risks of Acceptance by
normal risks, crises livestock
and disasters* epidemics*
(1: poor d|_scr|_m|_nant; Farmers Insurers and
5 strong discriminant) other private
agents*
EC (2005)-Option 1 5 2 1
(Insurance for natural
disasters only)
EC (2005)-Option 2 1 2 (varies 1
(Stabilisation funds) across
member
states)
EC (2005)-Option 3 2 3 1
(Providing basic
coverage against income
crises))
Cafiero (2005) 5 2 2
alternative proposal
(For ad hoc crisis aids;
only ex-postdirect
damage compensation)
EC (2007) — EU-wide system of agricultural insurane:
(1) Single-risk or MPC 2 3 3
(1) Yield insurance 2 4 3
(2) Whole-farm yield 1 1 2
Insurance
(3) Income/Revenue 2 3 4
Insurance
(4) Area index 2 2 3
insurance (arable
crops only)
(5) Indirect-index 3 1 4
insurance
(6) Public reinsurance 2 4 (to the 5
extent that
insurance
becomes
cheaper)

Source: Authors’ own elaboration based on Annex.
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Table 4.3B:Rating alternative risk management tools (1:miméx).

Prone to Incentives for Cost Compat Complement Vulnerabil Reliance Administrati
welfare losses misreport  excessive effectiven ibility @/ itytorent  on large ve
due to ing actual risks’ ess with Substitute (5) seeking* reinsuranc complexity
Policy option informational losses exposure (OU/Publi  other  with privately e costs*
asymmetries c EU offered
Expend) poli*cies instruments*

EC (2005)-Option XInsurance 1 1 3 4 5 2 2 4 3
for natural disasters only)
EC (2005)-Option 2 1 1 1 4 4 2 2 1 3
(Stabilisation funds)
EC (2005)-Option 3(Providing 3 2 4 5 2 4 3 5 4
basic coverage against income
crises)
Cafiero (2005) alternative 1 2 3 4 2 1 2 2 2
proposal
(For crises’ ad-hoc aids; onbx-
postdirect damage compensation)
EC (2007) — EU-wide system of agricultural insurane:
(1) Single-risk or MPC 2 1 3 4 3 1 4 1 3
(2) Yield insurance(a) 2 2 2 3 2 3 3 2 4
(3) Whole-farm yield Insurance 3 3 4 3 2 3 3 3
(4) Income/Revenue Insurance 2 3 3 4 2 4 4 3 5
(5) Area index insurance (arable 3 2 3 2 1 4 2 4 4
crops only)
(6) Indirect-index insurance 4 1 4 2 2 2 2 2 4
(7) Public reinsurance 1 1 2 2 2 1 2 3 3

Source: Authors’ own elaboration based on Annex C.
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On the basis of the above ratings, it seems eviti@hino one instrument outperforms the otherdlin a
aspects. Furthermore, instruments that would besrappropriate for natural catastrophes will behave
poorly for outbreaks of animal epidemics. The eaniccefficiency of public initiatives (welfare gains
per € of expenditure) is greater with smaller cagess and guarantees. Low-coverage instruments also
provide a screening device to set up eligibilitpdibions for ad-hoc payments related to non-insierab
risks. A growing number of member states are bugdon this type of conditional eligibility,
encouraging the connection of different instrumeratsd offering dual approaches that include
privately provided instruments and public safetysnénstruments that can be administered at less
cost, using IT technologies, indexing componenit) wo or little need for loss adjustment also have
a better chance of offering more value at the lowest.

Finally, the instruments that seem to best comphempavately offered instruments and that are
more compatible with other EU policies also offee tmost basic forms of protection. These include
catastrophe insurance or single-peril insurancéicipe which the private sector offers in many
countries and which it could increasingly promatethe near future, especially if loss adjustment
procedures can be made online or using IT.

The following ideas appear to have strong suppamnfthe literature and the experiences
reviewed:

(1) Contingent-state contracts, futures/options aneéroittdex derivatives are useful mechanisms.
However, agriculture in the EU is extremely divetseler natural conditions, as in terms of
risks and structural situations. Widely traded sidieg/assets that permit hedging risks will be
difficult to develop, because basis risks and trgdiosts will be a serious obstacle to take-up by
farmers. Yet, as technological innovations enable development of more diverse index
instruments, a market may develop for these in Ehk At present, the use of financial
instruments among farmers and even cooperativewis

(2) Farmers would profit from a diversified set of AHslanagement instruments that should target
multiple risk sources both within farm boundariesl aacross the market chain from the farm-
gate to the wholesale market. In highly capitaliagdculture, we are seeing major innovations
in contractual agreements along the market chaih Will enable professional farmers to
externalise part of their risks.

(3) When risk instruments are subsidised, it is a gémete that instruments with higher coverage
and risk reduction potential come with lower suipsadficiencies. More euros are needed in
relative terms to increase risk reduction effeotg;e these are already large. Yet, in the case of
insurance, reducing subsidies would likely be fokad by lower rates of use of instruments.

(4) OECD countries seem to have developed two alteeatiodels to provide safety nets and risk
management tools to their farmers. The keywordsnodel 1 are: training, competitiveness,
liberalisation and compensation schemes for cafaisérs and crises. Forodel 2: crop/livestock
insurance, premium subsidies, gradual reductionpoblic compensation and increasing
importance of insurance.

(5) In the EU, Model 1 seems to be followed by Northerember states, whereas Model 2 is
generally the approach of Mediterranean countadtbough Austria’s policy fits better with
Model 2. These two models cannot easily convesge middle ground mix. At most, member
states are increasingly requiring that farmers reahtinsurance to become eligible to ad-hoc
compensation payments in case of crises or capdmso

(6) Actuarial loss ratios of mature and growing agtiatgl insurance systems in the world have
shown consistency and soundness. Actuarial techsitpave improved significantly, helping
countries control problems of asymmetric informatand of poor loss adjustment procedures.
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Technologies, data mining, surveillance, and betteks evaluations explain these
improvements. The era of poor insurance performamtieators around OECD countries came
to an end in the mid-1990s.

(7) Publicly provided (or publicly regulated and suliedl) crop insurance in OECD countries
suffered from problems of asymmetric informatiorthie 80s and early 90s. Now loss ratios of
private insurance do not differ significantly fratmse of publicly provided insurance. On the
EU scale, actuarial ratios do not differ signifitgnamong member states with or without
subsidised premiums.

(8) OECD countries are constantly innovating and deyelp new instruments to underwrite or
transfer risks and to provide new guarantees. Mdinlyese are technology based and have great
potential because administrative costs are mucledotlian in traditional crop insurance.
Innovations are also of institutional nature, lik@w contractual definitions and design, market
regulations and new modes of government parti@pati

(9) Growing insurance portfolios increase the effectsrisk-pooling and reduce the cost of
reinsurance in relative terms. Some hazards, ssiadraughts or epidemics, for which disaster
payments are offered in some countries, are nowrdide (even though in most cases with the
back of some sort of public reinsurance). In a fietare, the trade of weather derivatives in the
derivatives markets can further increase this etiead hopefully permit the private insurance of
systemic risks.

(10) While many working documents differentiate betweenmal risks and crises/catastrophes, past
and existing policies cannot be equally categori§dtere are countries whose definition of
catastrophes encompasses hazards that are codsidengal risks by others, and vice versa.

(11) The area of contagious animal diseases is clelglyohe that has been approached by the EU
following a common policy. And yet, issues of madnakzard, both in the case of member states
as well as farmers, subsist at the time of applyirgprotocols in cases of outbreaks. Further
improvements are needed to ensure that the prdjabil crises in the livestock and meat
sectors is lowered.
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Chapter 5

FARMERS' PERCEPTIONS ON RISK AND CRISIS RISK
MANAGEMENT

Peter Palinkas and Csaba Székely

Objectives

As an important part of the “Design and economipawt of risk management tools for European
agriculture” research project, farmers’ perceptimgarding (crisis) risk and (crisis) risk managatne
have been surveyed in selected member states &uttogpean Union. The process and results of this
work are described in this document.

As a result of negotiations among the project pigdints five member states of the European
Union were selected where agricultural producersevsarveyed to elicit their perceptions regarding
the issues under investigation. Because of pracssiderations and the need for also including ne
EU member states in the research, the following begnstates were selected: Germany, Hungary,
Poland, Spain and the Netherlands. Regarding tipal aspects of the research these member states
were the most obvious choices as the partnersipating in the project are located in these member
states, so that the task of surveying the peraeptiagricultural producers was easier to orgaaise®
perform.

Materials and methods

To undertake the task, a questionnaire survey elested as the applied research methodology. The
questionnaire was designed to be completed in fathe selected member states, having been
translated into the native languages of the giveamber states. The questionnaire was developed
through a series of discussions among projectqyaaits, with due consideration given to relevant
literature (Malhotra, 1999; Lehtonen and Pahkir28®4; Chambers and Skinner, 2003; Agresti, 2002;
EC — DG AGRI, 2001; EC, 2005; Hardaker et al., 19%97derson et al., 1977; Williams et al., 1995;
Kapronczai et al., 2005). The final version wasepted after six draft versions and a pilot suney t
improve the quality of the questionnaire. The projparticipants agreed on a sample size of 200
farmers/producers to complete the questionnaiesaoh of the selected member states. In the end, all
the member states supplied at least this quarftitprmpleted questionnaires, in some cases even more
(Hungary: 204; Poland: 206; the Netherlands: 2318 200; Germany: 201).

The selection of respondents followed a samplirgg gind included a detailed description of
selecting the farmers. Stratified sampling with gendional allocation was used as the sampling
method for the questionnaire survey. Strata appligtie sampling plan for each member state were
economic size of the holdings and their type ofcadural activity, both category groups were based
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on the FADN farm typology of the European Commissend the data source applied for the
sampling was the Farm Structure Survey 2003, whvab available for all selected member states at
the time of constructing the sampling plan. Prewarihe sampling plan helped us to establish
representative samples for all the five membeestander investigation (Lohr, 1999; ATTRA, 2005;
EUROSTAT, 2003a, 2003b and 2005; KSH, 2004).

Selected project partners from each member stakadied in the survey were responsible for
organising the realisation of the survey in thaspective member states. Final versions of the
gquestionnaire were translated by the local propstners in each member state. In Hungary and
Poland the survey was arranged through the nati®ABIN institutions, in Spain through a survey
company specialised in agriculture, in the Netlmeltathrough an agricultural insurance company,
while in Germany through a network of professiortesing contact with relevant farmers. After the
completion of the questionnaires the results wecended in a computer file. After recording theadat
in the file, data was processed using a statissictiivare package. The time necessary for completin
the questionnaires varied from member state to reestate, but the predefined number of completed
questionnaires was received from all selected mesthées.

This chapter presents the findings of the statibmalysis of data and is accompanied by an
annex containing the tables relevant to the maih he structure of the annex follows that of this
chapter. Statistical analyses involved the explomadf overall differences among groups (primarily
member states) followed by pair-wise comparisongjrofups to elucidate the differences in more
detail. In tables containing and comparing propoiti of answers in member states, results are based
on two-sided tests with significance level 0.05r Each significant pair, the key of the categorthwi
the smaller column proportion appears under thegoay with the larger column proportion. Tests are
adjusted for all pair-wise comparisons within a rofreach innermost sub-table using the Bonferroni
correction. A similar approach applies to the corigoa of interval data where overall differences
among groups were revealed by the Kruskal-Walbs & a significance level of 0.05, followed by a
series of post-hoc tests, using the Mann-Whitney te explore differences in pair-wise comparisons
of groups (using Bonferroni correction). Tablesresgnting these results express the differencas in
way that the key of the category with the signifitta smaller mean appears under the category with
the larger column mean. Data labelled “Greater’thefers to these pair-wise comparisons in tables
depicting interval data.

In relevant tables (Tables 5.2 and 5.3) the natat\alid cases” refers to the number of
respondents who completed the given multiple respajuestion correctly while “n” in each column
means the number of respondents within the valigesavho answered “yes” for the given option
within the set of possible responses.

Surveying farmers’ perceptions on possible roleBnaincing partners was excluded from the
research as the experience of pre-testing showaditthis hardly possible to receive reasonable
feedback from farmers on this topic.

Results

Risk and crisis risk perception

Farming activity is exposed to the influence offatiént important factors prevailing in agriculture.

The effect of some factors may be either benefitafarmers, for example political measures may
provide better circumstances for them, or may alaase newly emerging problems. Farmers’
subjective judgments on these factors determine tals resources and efforts devoted to offset the
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risks that may arise. In our survey farmers wereedsto rate some of these influential factors
according to their subjective opinions (Table 5Hjctors could be rated from 1 (factor has no effec
on farming) to 7 (factor has major effect on farg)in

Overall averages show that weather and naturadtdissaare considered as the factors with the
largest effect followed by volatility of prices. the case of weather and natural disasters thmagpgr
of countries can be observed based on the statigtgignificant difference of the average rating o
this factor. Polish and Hungarian farmers gavehtigbest ratings to this factor showing that weather
and natural disasters have large effects on farntiogowing them the Spanish average rating is
somewhat lower but still referring to large effecthe third group consists of Germany and the
Netherlands where according to farmers’ opinioresdfiect of this factor is also considered large bu
at a lower level. These differences may be expthinge the different or similar climatic features of
countries.

Regarding volatility of prices, farmers of all sgkd member states share the same opinion,
considering its effect as large but Hungarian fasvetribute larger effect to price volatility than
Dutch and German respondents.

Animal disease and epidemics (where the farmer iweslved in livestock production) is
attributed as having large effects in Poland amdNletherlands, while the same applies to political
measures in Germany, and to marketing difficultieldungary.

When considering the economic size of farms (basedESU values) and type of farming
activity similar conclusions can be drawn as indlbiger approaches, i.e. weather and natural disaste
and price volatility are identified as having tledest effect on farming. Not surprisingly, animal
disease and epidemic have the largest effect aogptal livestock farmers followed by those who are
involved in mixed production (including crop anddstock). As it was expected weather and natural
disasters, and price volatility were perceived awidhg major effects on farming among those
producing crops either solely or alongside livektpoduction.
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Table 5.1:Rating sources of risk (member state averagesNb-8ffect, 3-5-Moderate, 5-7-Large effect).

Germany (A) Hungary (B) Netherlands (C) Poland (D) Spain (E) Eco. size of farrn Type of activity
Mean Mean Mean Mean Mean Small (A) Crop (A)
n n n n n Medium (B) Livestock(B)
SD SD SD SD SD Large (C) Mixed (C)
Greater than Greater than Greater than Greater than Greater than Rows: Mean; n; SD; Rows:Mean; n;
Greater than SD; Greater than
541 6.24 5.06 6.41 5.74 . . . . ) .
Weather and natural 201 204 225 206 184 6'163 3251 1'323 i 6'06’. 432’.1'23'.8
, 6.09; 212; 1.30; - 5.18; 226; 1.83; -
disasters 1.36 1.09 1.89 1.08 1.59 6.25 57 1.11- - 5388 300° 1.37: B
- ACE - ACE AC
3.35 491 5.98 5.19 3.36 . . . 2.24; 207; 1.99; -
Animal disease and 194 89 151 153 173 2‘11(73 %g gig 5.54; 227; 1.66;
epidemic 2.26 1.86 1.26 1.83 241 502 42°1.99 - AC
- - ABD - - TS e 5.11; 300; 1.77; A
B o > s e 5.61;324;1.38;-  5.54; 426;1.31; B
Price volatility 111 127 161 158 151 5.54; 210; 1.56; - 5.15; 224; 1.63; -
- AC B B B 5.49; 59; 1.49; - 5.65; 299, 1.29; B
3 o P B T 4.76,319:1.89; BC  4.50; 422; 1.79; B
Marketing difficulties 162 162 1.88 204 1.94 4.25; 211; 1.94; - 4.17; 218; 2.02; -
A ADE AD A A 4.00; 59; 1.81; - 4.43; 300; 1.81; -
3o 3 3 o 37 3.31;317;1.82;- 3.52;417; 1.88; B
Input market 160 147 178 1,50 519 3.28; 207, 2.03; - 2.94; 213;1.77; -
D ACD D ) D 3.18; 57, 1.97, - 3.36; 295, 1.75; B
3.04 2.63 4.52 3.42 2.97 . : : 2.99; 406; 2.05; -
200 185 210 205 179 2.62; 305, 1.94; - "4.00; 220; 1.99;
Debt 3.41; 206; 2.05; A
1.90 2.04 1.77 1.87 2.15 37258 206 A AC
B - ABDE B - T e 3.41; 294; 2.00; A
> 1o 259 33 o 3.77;317;1.88; -  4.38;417; 1.81; -
Political measures 1.29 1.79 164 163 515 3.73; 209; 1.92; - 4.51; 222; 1.76; -
BDE D BDE ) D 4.52; 58; 1.84; AB 4.29; 299; 1.86; -
4.02 4.22 4.31 3.64 3.62 . . . . . .
Technological 197 108 202 200 183 3.74,316,1.77,-  3.97,420,1.71; -
3.91; 207; 1.98; - 3.89; 214; 1.72; -
processes 1.14 1.52 1.63 1.79 221 405 58200 - 4.05 288 1.59: -
D D DE - S ' e ' ’

Y Includes Hungary, Poland and Spain where exaat\das available. Small: 0-<8 ESU; Medium: 8-<40 ESatge: >40 ESU
Z Includes all selected member states. Crop: setely production; Livestock: solely livestock protian; Mixed: both crop and livestock production.
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Risk and crisis risk experience

Although farmers try to reduce risks surroundingirttactivities, sometimes unexpected events may
cause serious negative effects on their farminiyiies that may result in a crisis situation tloétien
threatens farms with bankruptcy. Farmers were askeether such a situation has ever occurred
during their career. Spain proved to be the mdsital member state as more than half of Spanish
farmers (56.5%) had experienced a crisis situat@far, followed by Hungary with the rate of 40.3%.
The other three member states can be considersecaee relative to Spain and Hungary (Figure 5.1
and Annex Table D.1A)}armers were also asked to specify the main reasfoihe experienced crisis
situation. According to the answers, climatic (Harng Poland, Spain) and market conditions (the

Netherlands and Germany) are the most importasbresain the selected member states (Annex Table
D.1B).

Occurrence of a crisis situation seriously affectig the
farming activity

Percent (%)
[on)
o

Germany Hungary Netherlands Poland Spain

Figure 5.1: Crisis experience among farmers. Source: Basathtataken from Annex Table D.1A.

To specify crisis frequency, yield/production legas measured as the average number of times in the
last ten years when unexpected loss exceeded 108tamfied yield and 5% of planned livestock
production occurred (these thresholds are valueedgn by consortium members). Such yield losses
occurred in Spain four times on average in the tastyears while in the other member states such
events happened in three occasions (Annex Table D.2

One approach applied to measure the magnitudessé$owas to ask farmers to indicate the
percent of cultivated land that was affected byriust critical yield loss. Considering member state
averages it can be seen that in Spain, on ave§8% of the land was affected by the specific,loss
followed by Hungary with an average of 47.08% aretr@ny with 40% but the difference between
these two member states was not statistically fibgmit. The rate was 27.39% in the Netherlands and
only 4.41% in Poland. It is also notable that imiBghe minimum proportion of the affected land was
33% while in the other member states the minimutnesés zero and 2% in the case of Hungary.
While in all other member states the maximum paagof land affected was 100%, in Poland it was
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only 90%. The average percentage of total farmmaeeeaffected by the most critical production loss
was also measured. In terms of crop productiomrbst critical yield loss affected on average 65.58%
of the total farm revenue in Spain, followed by lgary with 36.09% while in the other member states
this value is under 30%, particularly in Germanyickhshows the lowest average value of 17.94%
(Annex Table D.2).

To understand the background of yield losses that masult in crisis, factors harmful to crop
production were rated by farmers based on the sdaége 1 was harmless and 7 was very harmful.
Overall averages show that viral and bacterialadies are considered as the most harmful followed by
fungi and insects. Regarding individual memberestatiral and bacterial diseases are considergd ver
harmful in Spain and Germany. In Hungary fungi,Holand invertebrata and in the Netherlands
insects received the highest ratings. Ratings atdithat these factors are very harmful (Annex dabl
D.3).

When analyzing these issues in livestock productwa found that losses exceeding 5% of
planned production in the last ten years occurmdg two times on average in all the five member
states On average, the percentage of livestock affectethbymost critical production loss was the
highest in Spain (49.6%) and then in Hungary (3%B2In Germany and Poland the average
magnitude of loss was between 16% and 18% but iffierehce between these is not statistically
significant. The most critical production loss affd 44.52% of the total farm revenue in Spain,
followed by Hungary (25.73%) and then the othee¢hmember states where this value is between
15% and 20% but the difference among these menthégssis not statistically significant. The
maximum share of revenue affected is the higheSpain with 100% while in the other member
states it was considerably lower, between 50% &86 (Annex Table D.4).

It can be concluded that on average the most akritisses appeared in Spain so far, both in crop
and livestock production. Additionally, as an oVeplnenomenon it can be seen that the higher the
share of land/production affected, the higher thepertion of total farm revenue affected (Annex
Table D.5 and Table D.6).

Currently applied risk management instruments

Besides knowing farmers’ subjective perceptionsheneffect of given factors and experiences related
to risk or even crisis, the use of specific riskiueing methods applied by farmers is a highly
important piece of information. Crop insurance idegpread in Germany and Spain where 60-70% of
farmers apply this instrument which is more tharthia other member states. The use of livestock
insurance is significantly higher in the establdineember states (around 40%) than in the new ones.
Marketing contracts are important in the new menstetes and Germany. German farmers are more
active in off-farm investments (49.8%) and off-faemployment (36.8%) than those in the other
member states. Property insurance is very impoitaftoland (67.5%), Germany (75.1%) and the
Netherlands (66.8%). Avoiding the use of credit ifitening a conservative debt ratio) is equally
important in all member states (around 40%) whiddimg financial reserves is quite important in
Hungary (40.5%), Poland (51.5%) and Germany (61.@8&tke in the Netherlands (22.6%) and Spain
(22.5%). Looking at individual member states, titaation is as follows. Hungary and Poland are
identical in the sense that property insurance wdsated as the instrument applied by the highest
percentage of farmers (41.5% and 67.5% respec}if@lpwed by holding financial reserves (40.5%
and 51.5% respectively). Avoiding use of crediaiisimportant tool also in the Netherlands (38.1%).
In Spain crop insurance was the primarily applist management instrument (59.2%) while this
took a second place in Germany (68.7%) precedepréyyerty insurance. In the case of Spain the
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second place was held by livestock insurance aaiisng the use of credit with 36.6% in case of both
(Table 5.2).

If applied instruments are considered from the etspkeconomic size and activity of farms the
following findings are observable: larger farm séxdails wider use of crop and livestock insuramce;
higher proportion of smaller farms are employea @f-farm than larger farms as for the small ones
farming alone may not provide a reasonable standértiving. Property insurance is the most
widespread in both the farm size and activity apphowhile avoiding use of credit and holding
financial reserves have quite similar positionthalgh it has to be noted that farmers running smal
farms are likely to try to run their business withoredit as far as possible (Table 5.2).

Risk management instruments in the future

Regarding farmers’ future plans in terms of riskneigement instruments it can be observed that the
majority of respondents in all member states, g@affgdin Germany (80%) and Spain (75.1%), are
willing to apply the risk management methods thayt use now. In Poland farmers are more
interested in other instruments than in the caséebther member states. In Spain, Hungary and the
Netherlands farmers would like to avoid the usereflit while in Poland holding financial reserves
was not attributed much importance. On the otherdhavillingness of Polish farmers to try new
instruments is unrivalled among the other membaiest They are open to new, previously not used,
solutions in managing risk. Many of them would lit@ be involved in crop insurance (41.3%),
livestock insurance (37.4%), diversification (374%off-farm employment (36.9%), vertical
integration (33.5%) and hedging (58.3%) (Table .5.3)

When the economic size and the activity type apgres are considered the followings aspects
are revealed. The majority of farmers, as in thenber state comparison, would like to apply their
already practiced instruments. Starting to use rotfgav instruments is desirable only for smaller
proportions of farmers in different size and atyivjroups. However, it is notable that with the
increase of the economic size of farm, interesgetting involved in hedging also increases, up to
around 30% of farmers of medium and large sizeihgid

From another approach (tables not presented), athasg farmers who would like to maintain
the already applied methods, preferred new instnisnevould include holding financial reserves in
Hungary (17%), the Netherlands (14.3%) and Gern{af%o), hedging in Poland (60.3%), avoiding
use of credit and accumulating financial resermeSpain (18.2% in both case8mong those farmers
who would like to use some other methods insteatthefcurrently applied ones (or desire to give up
the already applied methods) the following instroteeare the most prominent: crop insurance in
Spain (55.1%), holding financial reserves in Humgét7.5%), vertical integration (43.8%) and
hedging (55%) in Poland, avoiding use of credith@ Netherlands (35.1%), and off-farm investment
in Germany (47.5%).
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Table 5.2: Current use of risk management instruments (Nurabdr% of respondents using the instrument).

Eco. size of farm

Valid cases Germany (A) Hungary (B) Netherlands (C) Poland (D) Spain (E) Type of activity
HU — 195 n n n n Small (A) Crop (A)
PL — 206 % of cases % of cases % of cases % of cases % of cases Medium (B) Livestock (B)
NL — 226 Greater than Greater than Greater than Greater than Greater than Large (C) Mixed (C¥
SP —-191 Rows:n; %; Rows:n; %;
GER - 201 Greater than Greater than
] 138 42 69 29 113 78; 24.2%; - 234;53.9%; BC
Crop insurance 68.7% 21.5% 30.5% 14.1% 59.2% 80; 37.9%; A 31; 13.7%; -
BCD - D - BCD 26; 44.1%; A 91; 30.8%; B
86 8 84 14 70 33; 10.2%; - 58; 13.4%; -
Livestock insurance 42.8% 4.1% 37.2% 6.8% 36.6% 42;19.9%; A 92; 40.5%; A
BD - BD - BD 17; 28.8%; A 102; 34.6%; A
) o 57 45 26 69 36 70; 21.7%; - 85; 19.6%; -
Diversification 28.4% 23.1% 11.5% 33.5% 18.8% 58; 27.5%; - 47; 20.7%; -
C C - CE - 22; 37.3%; A 91; 30.8%; AB
99 75 42 73 24 79; 24.5%; - 155; 35.7%; B
Marketing contracts 49.3% 38.5% 18.6% 35.4% 12.6% 74; 35.1%; A 46; 20.3%; -
CDE CE - CE - 19; 32.2%; - 95; 32.2%; B
33 31 47 33 11 31; 9.6%; - 66; 15.2%; -
Production contracts 16.4% 15.9% 20.8% 16.0% 5.8% 30; 14.2%;- 28; 12.3%; -
E E E E - 14; 23.7%; A 53; 18.0%; -
100 8 14 4 11 13; 4.0%; - 86; 19.8%; BC
Off-farm investment 49.8% 4.1% 6.2% 1.9% 5.8% 9; 4.3%; - 11; 4.8%; -
BCDE - - - - 1;1.7%; - 37;12.5%; B
74 37 40 42 9 67; 20.8%; B 97; 22.4%; B
Off-farm employment 36.8% 19.0% 17.7% 20.4% 4.7% 16; 7.6%; - 32; 14.1%; -
BCDE E E E - 5; 8.5%; - 68; 23.1%; B
) 151 81 151 139 57 144; 44.7%; - 231; 53.2%; -
Property insurance 75.1% 41.5% 66.8% 67.5% 29.8% 104; 49.3%; - 146; 64.3%; A
BE - BE BE - 29; 49.2%; - 173; 58.6%; -
14 7 10 12 24 18; 5.6 %; - 31; 7.1%,; -
Vertical integration 7.0% 3.6% 4.4% 5.8% 12.6% 16; 7.6%; - 12; 5.3%; -
- - - - BC 9; 15.3%; A 21; 7.1%; -
o ) 63 74 86 83 70 143; 44.4%; BC 155; 35.7%; -
Avoiding credit 31.3% 37.9% 38.1% 40.3% 36.6% I% ggggjo - ﬁ27 3:%170@; -
- - - - - y £2.U70; - y 99.(70, -
) 10 3 3 6 2 7; 2.2%; - 16; 3.7%; B
Hedging 5.0% 1.5% 1.3% 2.9% 1.0% 2; 833’ - %; 217150 -
- - - - - , 0.070, - y L.070, -
P : 123 79 51 106 43 125; 38.8%; - 165; 38%; -
Holding financial 61.2% 40.5% 22.6% 51.5% 22.5% 78:'37.0%; - 77; 33.9%: -
BCE CE - CE - 25; 42.4%; - 146; 49.5%; AB

*Includes Hungary, Poland and Spain where exaetwas available. Small: 0-<8 ESU; Medium: 8-<40 EB&tge: >40 ESU
2 Includes all selected member states. Crop: solmigp production; Livestock: solely livestock protion; Mixed: both crop

and livestock production.
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Farmers’ perceptions of risk reducing methods

Based on their experiences and opinions farmers asked to rate different risk reducing methods
both in terms of crop and livestock production.f&i&nt methods could be rated from 1 (not effegtive
to 7 (very effective) and then member state averagere calculated. In crop production, based on
overall averages it can be seen that preventivat plieotection (5.5) was rated as the most effective
instrument followed by technological improvemenj éhd crop rotation/relay planting (4.7) rated
third place. This means that preventive plant mtita and technological improvement are perceived
as very effective while the third method only rathederately effective. Taking individual member
states into consideration it can be observed thaigdrian, German and Dutch farmers consider
preventive plant protection equally, as the mofgative method of reducing risk of yield loss, and
they also rated this instrument as very effectiMae other group of member states consists of Spain
and Poland where irrigation is selected as the reffettive way of reducing yield risk and it was
rated also as very effective based on the ratingsidAnnex Table D.7).

In the case of livestock production, using the sauale, preventive medical treatment of
animals (5.2) was rated the most effective basedvenall averages. Ex-post medical treatment (5.1)
was rated as the second, and young animals frombogeting (5) as the third most effective method
of reducing risk of production loss. On the othanth, it can be easily seen that these ratingseage v
close to each other so it can be assumed thatatteegonsidered equally effective. On the individual
member state level, preventive medical treatmetdrined as the most effective risk reducing method
in Hungary, Poland and Spain and it was rated ag efective in all these member states. Ex-post
medical treatment was found to be the most effeciscording to farmers in the Netherlands while in
Germany quality assurance was rated as the mestigt (Annex Table D.8).
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Table 5.3: Planned future use of risk management instruméitsnper and % of respondents using
the instrument).

Valid cases Germany Hungary Netherlands Poland Spain Eco. size of Type of
HU — 202 A) (B) (©) (D) (E) £l act?
PL — 206 n n n n n Small (A) Crop (A)
NL — 214 % of cases % of cases % of cases % of cases % of cases Medium (B) Livestock (B)
SP — 197 Greater than  Greaterthan  Greater than  Greater than  Greater than  Large (C) Mixed (C)
GER — 200 Rows: Rows:
n; %; Greater n; %; Greater
than than
327, 74.8%);
160 141 140 126 148 213; 64.0%; - B
Same as now 80.0% 69.8% 65.4% 61.2% 75.1% 156; 73.2%; - 126; 58.1%; -
CD - - - D 46; 78.0%; -  216; 72.7%;
B
26 30 21 85 41 76;22.8%; -  84;19.2%; -
Crop insurance 13.0% 14.9% 9.8% 41.3% 20.8% 67;31.5%; -  38; 17.5%; -
- - - ABCE Cc 13;22.0%; -  68; 22.9%; -
Livestock 13 5 29 77 11 38; 11.4%; - 26; 5.9%; -
insurance 6.5% 2.5% 13.6% 37.4% 5.6% 46; 21.6%; A 44; 20.3%; A
- - B ABCE - 9; 15.3%; - 61; 20.5%; A
13 18 16 77 15 50; 15.0%; -  58; 13.3%; -
Diversification 6.5% 8.9% 7.5% 37.4% 7.6% 48; 22.5%; -  28; 12.9%; -
- - - ABCE - 12; 20.3%; - 49; 16.5%; -
Marketin 17 34 25 37 24 50; 15.0%; -  61; 14.0%; -
Contractg 8.5% 16.8% 11.7% 18.0% 12.2% 37, 17.4%; - 21; 9.7%; -
- - - - - 8; 13.6%; - 38; 12.8%; -
) 12 20 22 15 9 31; 9.3%; - 38; 8.7%; -
Pcrggtfggtos” 6.0% 9.9% 10.3% 7.3% 4.6% 10;4.7%; - 15; 6.9%; -
- - - - - 3; 5.1%; - 21;7.1%; -
. 0/ -
Off-farm 28 18 23 49 26 66,;?:.8&, 60; 13.7%; -
. 14.0% 8.9% 10.7% 23.8% 13.2% X . 26; 12.0%; -
investment . _ . BC ) 24; 11.3%; - 54- 18.2%. -
3;5.1%; - e
Off-farm 21 21 19 76 23 63; 18.9%; -  58; 13.3%; -
employment 10.5% 10.4% 8.9% 36.9% 11.7% 44, 20.7%; -  32;14.7%; -
ploy! - - - ABCE - 13;22.0%; - 64; 21.5%; A
15 14 36 11 16 23; 6.9%; - 38; 8.7%; -
Property ins. 7.5% 6.9% 16.8% 5.3% 8.1% 12; 5.6%; - 30; 13.8%; C
- - ABD - - 6; 10.2%; - 17;5.7%; -
Vertical 9 8 7 69 26 59; 17.7%; -  48; 11.0%; -
inteqration 4.5% 4.0% 3.3% 33.5% 13.2% 36; 16.9%; -  25; 11.5%; -
9 - - - ABCE ABC 8; 13.6%; - 43; 14.5%; -
17 32 42 4 6 46; 13.8%; - 70; 16.0%; C
Avoiding credit 8.5% 15.8% 19.6% 1.9% 18.3% 21; 9.9%; - 28; 12.9%; -
D D AD - AD 5; 8.5%; - 24, 8.1%; -
8 1 13 120 8 52;15.6%; -  46; 10.5%; -
Hedging 4.0% 0.5% 6.1% 58.3% 4.1% 60; 28.2%; A 33; 15.2%; -
- - B ABCE - 17; 28.8%; A  65; 21.9%; A
Holding 32 53 42 8 34 56; 16.8%; -  78;17.8%; -
financial 16.0% 26.2% 19.6% 3.9% 17.3% 31;14.6%; -  39; 18.0%; -
reserves D D D - D 8; 13.6%; - 45; 15.2%; -

T Includes Hungary, Poland and Spain where exaet was available. Small: 0-<8 ESU; Medium: 8-<40 ESbrge: >40
ESU.

2 Includes all selected member states. Crop: sotely production; Livestock: solely livestock prodoet, Mixed: both crop
and livestock production.
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Marketing channels applied by farmers

Selling agricultural products through contractsooperatives is less risky due to provisional fegto
and conditions. Selling the products individualéy probably the most risky way of marketing the
products especially in the case of increased cdtigeif the farmer lacks considerable bargaining
power. The majority of Dutch (64.9%) and SpanisB%) farmers stated they sell their products
through cooperatives although individual salespais (43.5%) are also important, as is also the cas
in Germany where 41.7% of the respondents stagdltlkir primary marketing channel is individual
sales. On the other hand, 40.7% of German resptmdetl the majority of their products through
cooperatives (Figure 5.2). In Hungary and Polandciwvlare both new member states of the EU
individual sales is still the most important maikgt channel with 70% and 60% of respondents
applying it respectively. There was no statisticallgnificant difference detected between Polardl an
Hungary in this sense. The same applies to thepgaduthe Netherlands, Spain and Germany
regarding selling through cooperatives except tier Nletherlands-Germany comparison where in the

Netherlands a significantly higher proportion ofnfiers sell their products through cooperatives than
in Germany (Annex Table D.9).

Marketing channels of farmers' products

Percent (%)

Individual sales Through  Through marketing Through
cooperative contract production contract

Marketing channels

Germanyfl Hungary EINetherlanddf] Poland 1 Spain

Figure 5.2: Marketing channels applied by farmers Source: 8asedata taken from Annex Table
D.9.

Financial aspects of farming
Basically, farmers may obtain their revenues framo tsources, from farming and from off-farm
activities, which refers to revenue generatingvétets performed in addition to farming. In the ead

the investigated member states German (60.7%) aadish (53.5%) farmers reported the highest
rates of involvement in such activities, at a digantly larger proportion than in the other member

75



Chapter 5

states, while the difference between these two reeistiates is not statistically significant. In titeer
three member states there is no statistically Sogmt difference between the proportions of farsner
having off-farm revenue. Between 30% and 41% ofnéas in these member states indicated they
obtain revenue from sources outside farming (Anfaxe D.10).

To see how dependent farmers are on agricultuvahnrees, the average magnitude of revenue
obtained from off-farm activities in relation totab revenue was measured. Based on farmers’
responses, figures were close to each other in &yn@38.26%), Poland (33.32%), Germany
(34.19%), and the Netherlands (31.89%), while aff¥f revenues were the highest in Spain where on
average, 61.22% of the total revenue is gained trffrfarm activities where this occurs. The average
percentage of total revenue coming from off-farrivétees in Spain is significantly higher than inet
other member states while there were no statiticalund differences found between the member
states other than Spain in this respect (AnnexeTBill).

Another, also very important aspect of off-farmeeue is whether it is continuously available
for the farmer and thus represents a relativelylstsource of finance or where it is only seasadimal.
the latter case off-farm revenue may also be at ¢nadp for the farmer but it cannot be considered a
the primary source of revenue. Regarding the UHigtion of off-farm revenue over time it can be
observed that in all the selected member statdesaat 75% of farmers, who have such revenue,
admitted that they earn off-farm revenue during iele year. In country-country comparisons it
turned out that there is no evidence of a stasilijicsignificant difference between the selected
member states in this respect except for SpainHumbary, where more of the relevant Spanish
farmers have off-farm revenue throughout the ydanéx Table D.12)

The existence of debt refers to legal and finanotaligations that may limit the decision
authority of the farmer and also imposes extrasrisécause the debt has to be repaid within a gertai
period and thus deprives financial resources fraiming activity. Using debt towards bank(s) to
finance operations is widespread in Poland andNibtherlands, where 54%-65% of farmers have
bank debt with no statistically significant diffeie between the two member states, although Dutch
project partners noted that according to their igpithe Dutch data (54.2%) is not valid becausg the
perceive in reality it is around 90%. The reasontifis discrepancy was not revealed in this study.
Germany, Poland and Hungary represent one grougoahtries as there was no statistically
significant difference found between them. The slarfarmers having bank debt currently in these
countries is between 18% and 30% (Annex Table D.13)

Farmers were also asked to express their perceptiotthe adequacy of access to credit. In the
case of Spain and Hungary more than half of Spai8l8%) and Hungarian farmers (54.5%) stated
that there is timely access to credit but only wsthict conditions and high costs. There was no
statistically significant difference found betweiese two member states. In Poland the largespgrou
of farmers (41.3%) thought that costs and conditioincredit access are reasonable but requirasga lo
procedure. In the Netherlands (81.3%) and Germa8%o] the majority of farmers stated that access
to credit is timely and involves reasonable cost$ eonditions (no statistically significant diffeiee
detected). This may refer to the highly developedricial markets but it is surprising that thisropn
of German farmers is accompanied by only a relgtil@v proportion of them having bank debt,
although banks are not the only source of loaris.\itorthwhile to mention that in Hungary 27.3% of
farmers indicated that they have no access totcaedill, a rate which is considerably higher tian
the other member states where this share of respaves only 1%-3% (Annex Table D.14).
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Managing risk through assuring quality

Besides governmental regulations, other standatdisameworks of rules (quality assurance
methods/systems) can also be applied by farmerstlynmluntarily. These applications help farmers
to reduce production and market risk related primao the quality of products. In this respect
Germany and the Netherlands are the overall leagighsaround 80%-90% of farmers applying any
type of quality assurance systems. The differemte/den these two member states is not statistically
significant. The same applies to Spain and Polahdrev68%-75% of farmers have such a system.
Hungary is lagging behind with only 20.2% of farsepplying quality assurance system(s), which
indicates an underdevelopment of the member stdtes respect (Annex Table D.15).

Human resources risk

With respect to up-to-date knowledge, attendindgasional educational courses is a very important
way of obtaining valuable and directly applicabiéormation. In Germany the vast majority, 76% of
farmers have visited such a course recently whiteraite is 61.8% in the Netherlands. The situason
different in the other three member states whefg less than 30% of farmers attended such courses
in order to keep themselves informed on the dewedoys in agriculture — no statistically sound
difference detected (Annex Table D.16).

In case of unexpected decline in farmers’ healtditewhal health insurance besides the
obligatory one may provide extra compensation fossible financial losses and difficulties. Such
insurance schemes are widespread in the NetherlandsGermany where 70.5% and 52.6% of
farmers have any additional insurance of this typspectively (Annex Table D.17). In the other
member states such instruments are applied onthdoyninority, less then 25%, of farmers, without
statistically significant difference among the widual member states (Hungary, Poland and Spain).

Buying life insurance schemes for the event of peeted death is a somewhat more common
practice also in all the examined member statgmagally in Germany where 92.8% of farmers have
life insurance. Germany is followed by the Netheds with 62.2% of farmers having life insurance.
In the remaining three member states this propori30%-40% but the difference among these three
member states is not statistically significant (AxfTable D.18)

Perception of institutional risk

Besides measuring farmers’ perceptions on divessecss of risk and risk management methods we
have also tried to reveal their opinions regardhmginstitutional environment surrounding them. We
have distinguished two main dimensions of the timétinal environment. On the one hand, farmers
were asked to rate the extent to which the EU atidmal authorities, regulations (including finaadci
subsidies) support their living, and on the othemdy how easy they find the adaptation to changes i
the EU and national regulations. We have associdedrse opinion of farmers on these issues with
higher risk perception, assuming that unfavourabfience of the institutional environment may
result in greater difficulties for farmers. We falit also useful to consider what proportion of the
respondents does not have opinions at all regattimgbove-mentioned issues. Table 5.4 shows the
main results of the statistical tests carried outedevant data.

We have found that based on the statistically Sagmit differences two groups of member
states can be separated in the case of the judgrhtarmers regarding the support they perceivefro
the EU. One group of countries consists of the nember states, Hungary and Poland, as farmers
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from these countries perceive the supportivenesth@fEU in the same way as they consider it
moderately supportive at the same extent. Farnfdremther country group, the established member
states have a shared perception as they regail thestitutions also moderately supportive, bua at
lower extent than those from the new member sthtdsrms of expressing their opinions the Spanish
farmers proved to be the most resolute as allehthbrovided an answer for the question. The case of
Hungary and Poland is somewhat different but gk then 10% of farmers stated that they had no
opinions on the issue. In Germany and the Nethdslapproximately 12% of the farmers expressed
no opinion regarding this issue.

In terms of the supportiveness of the nationalitiigdnal environment a different grouping of
member states can be observed. In Hungary, Polapdin, and Germany farmers consider the
relevant national institutions as moderately sufwp®rwhile Dutch farmers had a less favourable
opinion in general, as they perceive such instihngias rather not supportive. However, it is also
notable that no Hungarian and German farmers naédidnal institutions supportive at the highest
possible level (rating it as 7 on the scale). lmteof no opinion Spanish farmers were as categjoric
as in the previous case and all of them express@ddpinions. In case of the other member statsts j
a small minority of farmers from the new membertestahad no opinion (between 2% and 3%).
Similarly to the previous question a considerabghbr proportion of farmers expressed no opinion in
the Netherlands and Germany.

Regarding how easy farmers perceive the adapt&diahanges in EU regulations, generally
Hungarian and Dutch farmers have a more positivegption than farmers from other member states
and consider the adaptation process moderatelly ebsicase of the other three member states this
process is perceived by farmers also as moderaegelyy but at a slightly lower level. In terms af n
opinion we can observe that between 6% and 11%rafdrs in the studied member states (with the
exception of Spain) expressed that they had ndapin this issue.
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Table 5.4:Perception of EU and national institutional enmireent.
Germany (A) Hungary (B) Netherlands (C) Poland (D) Spain (E)

Meart? Meart? Meart? Meart? Meart?
n n n n n
SD SD SD SD SD
Greater than  Greater than Greater than Greater than  Greater than
Supportiveness of 3.24 4.10 2.97 3.90 3.54
EU inst. 177 187 194 196 200
Environmerntt 1.22 1.07 1.36 1.21 2.00
- ACE - ACE -
Supportiveness of 3.29 3.49 2.74 3.53 3.20
national inst. 174 196 203 201 200
environment 1.19 1.13 1.31 1.38 1.57
C C - C C
3.50 3.70 3.88 3.36 3.23
Adapting to changes 177 191 202 192 198
in EU regulation$ 1.29 1.38 1.32 1.53 1.66
- DE ADE - -
Adapting to changes 3.53 3.64 3.67 3.35 3.40
in national 174 197 207 192 198
. 1.25 1.29 1.37 1.61 1.53
regulationd ) 5 ) ) )

! 1-3-Not supportive, 3-5-Moderately supportive,-§@ry supportive.
2 1-3-Very hard to adapt, 3-5-Moderately easy tqpada 7-Very easy to adapt.

Additionally, farmers were asked to evaluate theeday which they were able to adapt to changes in
national regulations as well. Results show thatgaly farmers in all selected member states censid
the adaptation process as moderately easy in tefrmational institutions, and there is no statatic
significant difference among the selected membaestregarding this question. The only statistjcall
significant but still small difference is betweemndary and Poland where the average Hungarian
rating is somewhat higher than the one in Polarejmimg that on average Hungarian farmers have a
slightly more positive impression on the adaptation changes in national regulations. When
considering the proportion of farmers who did navédn any opinion on the issue, we can see that
Spanish farmers still steadily express their opisiovhile around 3% of Hungarian and about 7% of
Polish and Dutch farmers indicated no opinion pdedeby Germany with nearly 13%.

If we take an alternative approach (tables notguresl) and compare the average ratings of the
support from the EU and the national institutioeaVironment in each selected member state, it can
be observed that in Hungary, Poland and the Nethesl farmers consider the EU institutional
environment more supportive than the national ém&pain and Germany there was no statistically
significant differences revealed between theseeissso neither one is preferred to the other. When
looking at the ease of adaptation to changes irEtheand the national regulations, we can see that
according to Hungarian and Polish farmers it is eohat easier to adapt to the changes in the EU
regulations than to those on a national level.dsecof the other three member states no difference
could be revealed.

Discussion and conclusions
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When considering factors that affect farming, itd®e clear that farmers in the studied membersstate
and also in the different economic size and farmaegvity groups perceive weather and natural
disasters, and price volatility the elements hawimg largest effects on their farming. It strongly
corresponds to the finding that climatic and mart@tditions were the primary reasons of critical
situations experienced by farmers. Based on tlevaat results, production and related revenues are
the most sensitive to crises in Spain and Hundao$h in crop and livestock production, while the
other member states, especially Poland are quitereseaelative to these two member states in this
respect.

The range of instruments applied by farmers to manisks related to agriculture show that
specific crop and livestock insurance is widespreenly in the established member states while
property insurance has an important role in bothetstablished and new member states. Although, the
established member states have well developeddiamamarkets, a high proportion of farmers in all
selected member states tries to avoid using caadithus taking on new liabilities. A widespread/wa
to secure sufficient financial resources is to hihéincial reserves, especially in the new member
states and Germany. This method is reasonablevinnmember states where the majority of farmers
perceive the adequacy of access to credit in aplesitive way than those in the established member
states.

When future use of risk management instrument®msidered, it becomes quite clear that the
majority of farmers finds the instruments they euntty use as adequate for use in their farming to
offset risks, so they are going to continue appgjyinem. The same applies to the economic size
approach, where majority of farmers would apply therently used methods also in the future,
although it has to be noted that with the increalseconomic size of farms the farmers are more
interested in hedging (futures and options), wiéch sophisticated method of risk management.

A special way of dealing with risks related to agtiure is to find work outside farming and
generate revenues additional to farming and thuatility of farm incomes can be offset by other
income sources. In the established member statesjleer proportion of farmers have off-farm
revenues (except the Netherlands where farmingige\sufficient earnings) than in the new member
states where there are no job opportunities oufisidring in rural areas. However, where off-farm
revenue is available it is generated continuousigughout the year in the majority of cases, both i
established and new member states.

An important aspect of risks surrounding farmerdadssee how they perceive the EU and
national institutions and regulatory changes relatefarming. We can conclude that farmers do not
attribute high risk to these institutional settirayed the adaptation process to changes in regugatio
however there is still space to improve farmergegtance and opinion both on the EU and national
levels.

The most important conclusion of the study preskhtre is that, although high similarity was
expected between pairs of member states like GgrNatherlands and Hungary-Poland in terms of
farmers’ risk perception and management strategibas to be clearly seen that strong similarép c
be concluded only at the level of individual, higisbecific issues, because at the general levet the
are many differences among these given membessilte case of Spain is an outstanding example
for how complex the network of similarities andfdiEnces can be as it is very close to other member
states in some respects, while in the case of a$saes it is very different from the same member
states. It has to be strongly highlighted that sis/ey has covered only five member states otheof
twenty-seven so there may be many more combinatibasnilarities and differences among member
states besides the ones revealed. Although in alezases member states with similar conditions
(economic, social, natural, etc.) may show mordgufes in common but sometimes surprising
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differences could be revealed (e.g. Hungary andriR)l That is why, on the European Union level,
the adequate answer for such challenges coula liee establishment of a flexible risk management
policy framework which could be well customised dzh®n the specific needs of individual member
states while meeting universal guidelines acrosdJtion.
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Economic impact of prospective risk management
instruments under alternative policy scenarios

Marcel A.P.M van Asseldonk, Miranda P.M. Meuwisserd Ruud B.M. Huirne

Objectives

The projected World Trade Organisation (WTO) andn@wn Agricultural Policy (CAP) policy
scenarios have created an awareness amongst faanmeolicy makers of the need to quantify the
altered risk exposure, some of which being catphtooand disruptive, and study the scope for better
risk management opportunities. In this chapterothjective is to quantify the economic impact policy
scenarios in conjunction with a set of prospectig management instruments for the European
Union. In order to perform these analyses a whateafmodel is developed which provides insight
into the impact of (new) instruments on farm incowaatility and farm crisis risk. Building on the
Monte Carlo simulation model developed in Chapt#reé8impact of instruments is determined.

Introduction

A considerable amount of general work has been darissues such as on-farm risk management and
the use of some well-established risk-sharing umsémts such as commodity futures and conventional
indemnity insurance. There are, however, three nimnitations to this accumulated body of
knowledge. First, new instruments are being dew@pace, creating a need of analysing their worth
for the specific farming systems under considenati®econd, a large proportion of the past work on
financial instruments for risk management has baeme using partial analysis, i.e. assessing the
merits of using each particular risk/risk instrum@tone. However, such partial analyses may be
flawed, perhaps misleading, especially (but noelgplwhere the instruments or strategies analysed
are strongly negatively correlated with other partghe farm firm. Third, the analyses were very
general in nature and not tailored to individuadnf) production circumstances. It is hardly
recognised that the farm manager himself has anpakeo influence and improve his own risk
situation: through on-farm risk management stra®gsuch as technology choice, risk prevention,
flexibility and diversification) and through shaginisks with others (such as hedging, contract iiagm
and insurance).

Consider a newly introduced form of insurance thdemnifies farmer policy-holders against
low income from a particular crop. By taking up lsuc policy a farmer will normally be accepting a
small reduction of expected net returns from thepcfmainly due to the premium paid), but is
guarding against very unfavourable outcomes. Offidbe of it, it seems that only a risk-averse farme
would consider buying such a policy and the denisiould depend on the cost of the premium
relative to the benefit perceived from the reduciio down-side risk, as well as on the degree s ri
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aversion. With information about the farmer’s at# to risk and about the probability distributimin
returns from the crop, a choice to insure or notagparently be rationalized. However, that isthet
whole story. First, our farmer has now ‘locked aute source of risk of a bad overall outcome, so he
or she can now be rather more adventurous in ma@thgr risky decisions about next year's
production. These more adventurous decisions kedylito increase expected returns at the cost of
some increase in the risk of a adverse result. M@ almost by definition, an insurance instrument
is a risky prospect that is negatively correlatéthwhe risk insured. Yet in farming there is often
positive correlation between risky production pexsp — most crop yields are positively correlated,
and so too are many product prices. A negativeetadron of the insurance with the returns from srop
and livestock might mean that, by purchasing tiseiiance, the farmer can in effect ‘trade away’ not
only some of the risk in the specific productiorstired, but also some part of the risk in other
production activities. Moreover, with this additadnisk reduction, he or she is still better platete
more adventurous in choice of production optionsr Example, the availability of a new risk
management instrument may allow the farmer to ommre to invest in improving productivity.

In general, it will be impossible to say whethee tiet effect of the introduction of a new risk
management instrument will increase or reduce rithe mean or the variance of net returns. It
depends on how the interactions with other riskstloe farm and with other risk management
instruments work out. All we can be sure of is tlifathe decisions are taken rationally, the farsier
utility should not go down and would normally remahe same only if he or she found the new
instrument unattractive. Thus the merit of adding aisky prospect into an existing farm business
cannot be assessed without considering the pdtémpact on the risk-efficiency of net returns from
the whole portfolio of farm-specific risky prospedincluding any off-farm investments or income-
earning ventures). This is true whether the addedpect is in the form of a new production activity
a new policy, or a new risk management instrumé&nt, in making an evaluation, it is necessary to
take account of the stochastic dependencies, suttieacorrelations, between the new activity amrd th
existing ones (Hardaker et al., 2004). In ordempé&sform these analyses a whole-farm model is
developed which provides insight into the impacfraw) instruments on farm income volatility.

Method and outline
Whole-farm analysis

Risky decision problems are often handled by medingortfolio optimisation. Portfolio analysis for
farm planning requires the inclusion of the normatge of risky production activities and should
comprise the probability distribution of per uniétnrevenue for each activity and the stochastic
dependencies between those activities.

Markowitz (1959) as well as Freund (1956) showed tjuadratic risk programming (QRP) can
be used to maximise the expected income of a kisksa decision-maker subject to a set of resource
and other constraints including a parametric cangtion the variance of income. The model can also
be formulated to minimise the variance subject fmaeametric constraint on expected income, or to
expected constant absolute risk aversion (CARA)tytnaximisation with parametric variation in
absolute risk aversion. All three should give idgaitsolutions.

QRP restrictively uses the first two moments (nean and variance) of each risky activity and
the first co-moment (i.e. covariance) between thleyractivities. The obtained optimal portfolio tvit
respect to income or wealth is usually held to bee@sonable approximation provided that the
distribution of income or wealth is not very skewdbte that the activity per unit net revenues may
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not have to be normal distributed for the distrimtof farm income or wealth to be more or less
normal. Under some particular assumptions, it ecexe.g. when the distribution of income is normal
and the utility function is negative exponentialgiind, 1956) or when the utility function is quaitra
(Anderson et al., 1977). The risky alternatives sabsequently be ranked by applying the stochastic
efficiency with respect to a function method (SERH)is method allows comparing the alternatives
in terms of certainty equivalents (CE) over thegef risk aversion of interest. SERF works by
identifying utility-efficient alternatives for ramg of risk attitudes and can be applied to anytyutil
function.

As an alternative, a non-parametric risk-prograngmrethod is free of distribution assumptions
and includes the joint distribution by means ofcatied “states of nature” (i.e., specific combinas
and probabilities of possible outcomes). Utilitfigent programming (UEP) is one of the non-
parametric methods applied in farm portfolio anslyShe UEP is formulated as follows:

maxE[U]= pU(zr), r varied, (1)
subject to:

Ax<b (2)
Cx-lz=f 3)
x=0 (4)

where: E[U] is expected utility,p is vector of probabilities for states of naturetéofassumed equi-
probable),U(z,r) is a vector of utilities of net income where thtdity function is defined for a

measure of risk aversion, A is a matrix of technical coefficien is a vector of activity leveld)
is a vector of resource stockS, is a matrix of GMs fofs states of naturd, is a identity matrix,z is
a vector of net incomes for each state of na®uré is a vector of fixed costs.

Berg and Starp (2006) use shortfall models to apénthe production plan. They argue that
analysing the trade-offs as loss expectation arahrpeofit is intuitive more appealing than presemti
the trade-offs as risk aversion and CE. The loveet of the distribution is considered and accoont f
the downside-risk and are referred to as loweliglartoments (LPM). LPMX) denotes the expected
value of shortfalls multiplied by the probability the occurrence of below target return$. (Thus, it
accounts for the probability as well as for the magle of shortfalls. A target return of zero (z=0)
implies that the expected value of negative outeineised as risk measure. The model is set up as t
compute a risk efficient frontier in the way thhétexpected profit enters the objective functiorlavh
the risk measure is considered as a constraint; 1(B¥c, where c is parameterised in order to
compute the efficient frontier.

Risk management tools

The described models (QRP, UEP and shortfall) @aaugmented to optimize the portfolio of crops
grown in the coming year, including options to iresa shortfall of the long-term average (in case of
yield or revenue insurance) or an insurance sctesed on an index.

The objective of yield insurance is to reduce thetéiations in income caused by yield
variations. Yield insurance indemnifies any insufadner in any year in which yield falls below a
specified level (coverage level). This strike lev®ldefined as a farm-specific percentage of the
expected yield per hectare (Halcrow, 1949). Creemeae in case of yield insurance equals:

IR, = R,, = IP,, + PInd,, Y, [C-Y,,), if Y,<Y,[C )
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wherelRy, is revenue of crop in case if insurance applied on fanmmR,, is observed revenue of crop
g on farmn, which is calculated a&;=Yq.Pqn, WhereYy, is observed yield of crog on farmn and
Pqn is observed price of crapon farmn; 1Py, is insurance premium of crapon farmn; Pind,, is the
indemnity price of crog on farmn (which can be established by the farmer or candminated by

the insurance company; in each case always aetiaing of the contract yeal’Yqn is average yield

of cropg on farmn; andC is coverage percentage level.

Insuring revenue of a given crop implies insurihg product of price and yield of that crop.
For revenue insurance it is important to consitierjbint distribution of prices and yields. Farntato
revenue from crops with crop revenue insuranceledlaylen et al., 1989):

IR, =R, - IP,+(R,[C-R,), if R,<R,[C
(6)

where ﬁqn is average revenue of crgmn farmn that is calculated aRR, =Y, [P,.

Besides indemnity-based insurance schemes, alex-ked insurance are of interest in the
current study. In this insurance scheme, the prasiand payouts are based on the weather records of
the locality in which the insurance is sold (Halgrol949). Payouts to a farmer are triggered if
weather, in terms of some measurable criteriorhei®w the certain limits of tolerance. Weather
index-based insurance would be adapted more dasédy area in which one or two weather factors
such as precipitation and temperature are gendmaliting and are highly significant in projecting
crop yields (Halcrow, 1949). So any applied indeky@ccounts for a certain amount of the total risk
(i.e. basis risk). Basis risk refers to the inadegstochastic dependency between the actual weathe
risk exposure of the buyer and the outcome of thatiaer underlying the hedging instrument. In terms
of risk programming, index insurance products canrtorporated by assuming that only a certain
percentage of observed adverse years are eligibl®fmpensation reflecting the associated badis ris

Computations and assumptions

Since the future is uncertain whole-farm plans degpended on the assumed CAP and WTO policy
scenarios. These scenarios have their implicafimmnprice, yield, farm income and allowed forms of
income stabilising tools. The formulation of futl@AP scenarios was derived on basis of three main
components: 1) progress in the WTO negations; 2ngimg public expectations and increasing
scrutiny as regards the role and the efficiencyhef CAP; and 3) the accelerated debate on the EU
budget. Given three time perspectives (current328id 2018) and alternative assumptions about
CAP we evaluate six scenarios (Table 6.1). Threerp@l risk management tools were evaluated,
namely: 1) yield insurance per crop; 2) revenuearasce per crop; and 3) index insurance per crop.

Table 6.1: Policy scenarios.

Year Scenario Description
2004 Base Historic reference
2013 ML13 Luxembourg 2003 policy implemented (sugdorm), no substantive policy

changes, modulation -10%

2018 LikA18  Higher support level, full de-couplingandatory modulation -10%
LikB18 Lower support level, full de-coupling, deiy 100,000 euro, mandatory
modulation -20%

Lib18 Non-tariff market protection measures renthve direct payments
Pro18 Return to "pre-CAP" reform type of policgtronger market protection
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Different farming systems per member state werecsedl for in-depth analysis. Specialised cereals,
oilseed and protein crop farms (FADN typology 13®r&vincluded in the analysis for Hungary, Spain
and Poland, whereas general field cropping farmdO(¥ typology 14) were considered for Germany
and the Netherlands. Since average farm size diffensiderably between those member states this
was taken into account (Appendix Table E.1).

Building on the Monte Carlo simulation model (Maghivet al.,, 2007) farmers' choices are
being modelled given scenarios of CAP regulatiors otential risk management tools. By means of
the Latin Hypercube procedure 100 states of natere sampled, entailing yields, farm gate prices as
well as variable and fixed costs of production.sThrocedure was taken in favour of Monte Carlo
simulation (MCS) because it divides the distribatan the equal number of intervals so that tait wi
a downside risk and upside potential are taken agoount (Richardson, 2006). Contrary, MCS
randomly selects points, so that the tails canraerestimated even with higher number of iterations
Subsequently, the impact of the CAP scenario orptindolio decisions made were derived under the
assumption of risk neutral behaviour (linear prograng model) as well as moderate risk aversion
behaviour (risk programming model). Three altereatiisk programming model were applied with
and without hypothetical insurance contracts (QBEP and shortfall), while output reported are the
expected farm income, the probability of a negataren income, coefficient of variability (CV) and
optimal farm plans. The models were solved usingTMAB / FMINCON allowing a constraint
function that has both equality and inequality edais.

Results
Whole-farm optimisation results

In general, optimal production plans are very desestowards constraints as well as variable costs
imposed. A key dilemma is how to handle the coigsaand variable costs for the category of
aggregated crops, hence referred to as ‘residopktrit is observed from the FADN records that the
proportion of land allocated for it differs betwettre analyzed farming systems. While the proportion
of land cultivated with other crops is trivial fartypical farm in Poland (1% of 50 ha), it is swalogial
for the other four typical farms (13% of 52 ha inrdiary, 20% of 66 ha in Germany, 28% of 80 ha in
Spain, and 39% of 41 ha in the Netherlands). Catktig crops in this category are divers with respect
to revenues received and variable cost paid. Ithmmpermanent grassland, but also an orchard in
Poland, or olive trees in Spain, or more capitinsive arable or vegetable crops in Germany aad th
Netherlands. Omitting this category of crops willeat the optimal farms plans and expected farm
income considerable and becomes untrustworthy flectethe options available to these typical
farming systems. In the optimization procedure taiegory is treated as a ‘fixed’ constraint impgsi
that the observed (residual) proportion of arealligcated for it. Note that the residual revenues
remains stochastic as generated by the Monte Garlolation model and the joint distribution still
captures the (co-) variability between the reveraf@gsidual crops with yields and prices of thdma
crops. Given this fuzzy defined category it is adible to derive variable costs per hectare from
normative sources. Therefore variable costs petale®bserved are assigned. The selected typical
arable farming systems also constitute livestotiities (i.e., dairy, cattle, sheep, pigs and pgllat
a marginally level and are therefore ignored.

Variable costs (Appendix Table E.2) and constrajAigpendix Table E.3) for the main crops
are determined individually for each farming systemdelled. Crops considered are wheat, rye,
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barley, oats, triticale, maize, other cereals, foets sugar beet, rapeseed and sunflowers. However,
not all crops are common in certain regions. Fa@anaple, rapeseed is hardly cultivated in Spain while
sunflowers are, whereas the opposite holds forNatherlands. Specificity of the farming system
(e.g., possibility of irrigation, quality of soilshich is not shown in FADN data, but observed crop
selection provides some information) as well asmative sources of information are taken into
account. For example variable costs vary a lot paiis depending on whether or not crops are
irrigated. If they are, yields are high and prodarctis very intensive and some crops, can only be
cultivated in rain-fed regions (in the crops unohestigation maize, sugar beet and potatoes requir
irrigation). The expected variable costs are caled as weighted mean values for farms with
different quality soils and intensity of productiGAppendix Table E.2). Also constraints of feasible
cropping plans are differentiated for specific fatppes according to the observed structure. If
cropping plans are solely restricted on agronomgights obtained under optimal conditions the
models may explode with amounts exceeding whatttiket realistically may absorb. For example,
if potatoes are allowed to be grown more or lesslyrof the area available an excessive amount will
be grown because of its high profitability.

The joint future performance distribution were ded from a Monte Carlo simulation model
which depended strongly on the assumptions madeelisas the quality of the entry data, largely
coming from the FADN database. Differences betwsienulation results presented in one of the
previous chapters and optimization results depiatedlable 6.2 originate by alternative production
plans and alternative variable and fixed costsraptons.

Table 6.2: Linear programming results (risk neutral).

Member Farm Farming Scenarios
state sizé  systenf Base ML13 LikA18 LikB18  Libl8  Prol8
Germany >40 and 14 E (euro)
<100 30,540 10,803 26,146 20,917 12,863 50,150
CV (%) 109 395 210 292 501 104
P<0 (%) 17 47 37 44 49 17
Hungary >8 and 13 E (euro)
<16 25,425 28,344 29,848 29,360 19,543 34,523
CV (%) 57 60 67 72 106 54
P<0 (%) 0 0 0 0 14 0
Netherlands >40 and 14 E (euro)
<100 9,521 -10,583 -6,418 -8,488 -9,288 -7,666
CV (%) 529 -492 -946 -716 -654 -833
P<0 (%) 50 61 60 60 60 60
Poland >8 and 13 E (euro)
<16 18,567 21,061 21,553 21,117 13,871 23,604
CV (%) 24 24 25 26 39 25
P<0 (%) 0 0 0 0 0 0
Spain >16 and 13 E (euro)
<40 18,411 13,716 14,881 12,669 2,712 19,150
CV (%) 42 65 65 76 357 54
P<0 (%) 0 5 5 12 39 3

! European Size Unit.
2Farming systems: 13 = specialised cereals, oilaaddrotein farm; 14 = specialised arable farm.

88



The economics of risk management instruments

The pattern of changes in the level of expectenh falcome across scenarios is similar for the five
case farms under investigation. On the long rureetqul farm incomes increase under protectionist
policy (Prol8) but are depressed if liberalisatisrassumed (Lib18). The impacts of alternatively
policy scenarios on the optimal farm plan (i.eveleof activities) were not substantial. The abait
acreage in the farm plan of cash crops such ag $egh and potato, which were the most profitable
cropping activities considered, corresponded tanthgimum proportion allowed. This is to say when
decisions are made assuming risk neutrality whefabyer are not willing to forego a part of the
expected income in order to avoid the risks assegtiaith the cultivation of these risky cash crops.
As a result, general field cropping farming systefR&DN typology 14) which farm plan can
constitute a relative large proportion of thesehcasops have a more volatile farm income than
specialised cereals, oilseed and protein farms (FA¥pology 13). The coefficient of variability as
well as the probability of a negative farm incormme &r the two general field cropping case farms
considerable. Both effects originate from volatitep revenues in conjunction with relative hightcos
causing a relative low expected farm income.

Table 6.3:Impact of alternative insurance options (CV,%).

Member Farm Farming Insurance Scenarios
state sizé¢  systenf option Base ML13 LikA18 LikB18  Lib18  Proi8
Germany >40 and 14 No
<100 109 395 210 292 501 104
Yield 100 350 188 267 -46 93
Revenue 89 312 166 227 390 82
Index 107 378 201 309 488 99
Hungary >8 and 13 No
<16 57 60 67 72 106 54
Yield 51 54 59 65 99 46
Revenue 45 48 53 58 86 42
Index 54 58 64 69 103 50
Netherlands >40 and 14 No
<100 529 -492 -946 -716 -654 -833
Yield 495 -461 -882 -670 -613 -780
Revenue 406 -379 -725 -551 -504 -640
Index 499 -A77 -926 -699 -638 -815
Poland >8 and 13 No
<16 24 24 25 26 39 25
Yield 20 20 21 22 34 20
Revenue 20 20 21 22 32 20
Index 23 22 23 24 36 22
Spain >16 and 13 No
<40 42 65 65 76 357 54
Yield 21 34 20 32 28 50
Revenue 21 32 20 32 24 50
Index 23 36 22 37 30 58

! European Size Unit.
2Farming systems: 13 = specialised cereals, oilaaddrotein farm; 14 = specialised arable farm.

To evaluate the impact of insurance within an ogtirfarm portfolio context three additional
optimizations were run. In each optimization onglired activities were considered, being either
yield, revenue or index insurance. Note that indlieent analysis the strike level is set at 80%hef
mean, implying a deductible of 20%. The risk redgdmpact of the three insurance schemes under
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investigation in terms of CV is presented in Tahl@. It was assumed that the chance of payments via
the index insurance was 75% if actual losses wecaried (i.e., basis risk). This basis risk was
captured in the model empirically; by means of mdmmnization procedure the probability of payouts
was introduced.

The relevance of insurance contracts in termssofisk reducing impact might be derived by
comparing the CV’s obtained with and without insw® For all case farms and scenarios the
revenue-coverage contract was most effective, eddced CV on average by about 22%, followed by
yield insurance (-13%) and index insurance (-5%e €fficacy was more or less independent from
the scenario considered. Also the impacts of (@dtiare) insurance contract on the optimal farm plan
were not substantial. Obtained results are counttative if efficacy of insurance - being eitheeid,
revenue or index insurance - is expressed in tefits risk reducing impact on the probability of
negative farm income (not reported). The probabiit a negative farm income hardly reduces and
sometimes increases if crops are insured. Thes#gean be explained by the fact that this paramet
captures the efficacy partially. Extreme negatiigdg and revenues are indemnified, but in case of
low expected incomes relative to its variabilityealdy moderate adverse years will generate negative
farm incomes because of the premiums to be paideireral, from the results it can be seen that the
net effect of the introduction of a new risk-managat instrument will affect the variability of farm
incomes, as theory suggests. Of course, the efficaic be expressed in alternative means. All we can
be sure of is that, if the decisions are takeronatly, the farmer’s utility should not go down and
would normally remain the same only if he found tlegv instrument unattractive.

The pure premiums, also referred to as the expedadeh cost or actuarially fair premium, for
each type of insurance given a particular farmiggtesn are presented in Table 6.4. Note that
converting the pure premium into a gross rate reguthe addition of the loading, which is intentied
cover transaction costs and allowance for contioigsnand profit (this aspect will be elaboratedron
the section describing the budgetary implications).

Levels of pure premiums per hectare differed betwease farms and were affected by the
alternatively policy scenarios. On the long run entpd premiums increased under protectionist
policies as well as more liberal policies. For Gannand Dutch case farms premiums charged for the
revenue-coverage contract exceeded those for iyislotance and index insurance. Revenue insurance
premiums on general field cropping farming systemgh more volatile cash crops (i.e., price
variation), were higher than those on specialism@als, oilseed and protein farms (i.e., relatoxe |
variation).
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Table 6.4: Premium of alternative insurance options (Eurohmatare).

Member Farm Farming Insurance Scenarios
state sizé  systenf option Base ML13 LikA18 LikB18 Lib18 Prol8
Germany >40 and 14
<100
Yield 84 103 118 100 47 118
Revenue 171 207 265 288 310 237
Index 52 65 73 58 61 73
Hungary >8 and 13
<16
Yield 44 55 61 63 61 63
Revenue 79 91 104 109 114 92
Index 22 27 31 31 30 31
Netherlands >40 and 14
<100
Yield 76 85 87 89 89 89
Revenue 324 345 391 404 407 415
Index 49 54 56 57 57 57
Poland >8 and 13
<16
Yield 164 187 201 199 180 201
Revenue 14 15 16 17 18 17
Index 71 81 86 87 86 87
Spain >16 and 13
<40
Yield 29 34 38 23 38 38
Revenue 31 34 37 34 38 41
Index 15 17 19 18 19 19

! European Size Unit.
2Farming systems: 13 = specialised cereals, oilaaddrotein farm; 14 = specialised arable farm.

Sensitivity analysis whole-farm optimisation

In this section, what-if analyses are carried oith wespect to (1) the impact of risk aversion; tf&)
impact of subsidy; and (3) the variability basedimee-year averages.

In Figure 6.1 the results are shown whereby thes apresent the outcomes under the
assumption of a moderate risk averse decision makge lines represents deviations from the results
obtained under risk neutrality outlined previouflge procedure to capture moderate risk aversion
into risk programming is described by Hardakerlet2004). According to the model, the trade off
between risk and profit was at a fairly low rateegi moderate risk-averse decision makers. The
optimal expected farm incomes were slightly loweder risk aversion than under risk neutrality.
Again some counterintuitive results were obtairfatié impact of risk aversion is expressed in terms
of its risk reducing effect on the probability afgative farm income. This can be explained by &t f
that the expected utility is maximized and not pin@bability of a negative farm income is minimized.
Comparing the E,V results with the UEP results gabthat there are few differences between the two
and the differences which do occur are mainly ativin general, it was observed, that if a farmasw
more risk-averse, he was more prone to choose @ugtion plan comprising more less-profitable
lower-variance crops (wheat instead of potato) cameg to the optimal plan achieved.
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Figure 6.1: Whole-farm results under risk averse decision nmkjversus default results). Bars
represent outcomes of the sensitivity analysis evHihes represents deviations from default

assumptions.

The amount of subsidy received differs per scendmi¢igure 6.2 the results are shown whereby the
bars represent the outcomes under the assumptainstibsidy is absent while lines represents
deviations from the results obtained with subsideslined previously. Without subsidy expected
farm incomes decreased sharply, becoming in cestaiations even negative. The opposite holds for
the probability of negative incomes. Differencesravenore substantial under protectionist policies
than under liberal policies. The impacts of altéxedy policy scenarios on the optimal farm planreve
limited since future subsidy schemes were not ggtielated (decoupled).
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Figure 6.2: Whole-farm results without subsidy (versus defaedtults). Bars represent outcomes of
the sensitivity analysis while lines represent dgons from default assumptions.

In Figure 6.3 the results are shown whereby the bepresent three-year average farm incomes.
Expected farm incomes are not altered, but the ghitity of a negative income in three years
decreases. The absence of autocorrelation impti&dat series of farm incomes values becomes less
volatile. For the German and Dutch case farms thebability of negative outcomes reduced
substantial. Negative outcomes dropped in the randé up to 25 percent points depending on the
scenario. The multi-year impact for the other cisen was negligible since the annual level was
already low. However, a profound risk reduction wasasured for all case farms if it is measured in

for example CV levels.
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Germany E1 Hungary O Netherlands E Poland 5 Spain ‘ Germany & Hungary O Netherlands & Poland B Spain ‘

100
80
60
40
20

90,000
70,000 -
50,000
30,000 p
10,000
-10,000 A
-30,000 1

-50,000 - o

P<0 (%)

E (Euro)

Figure 6.3: Whole-farm results based on three-year averagesuysedefault results). Bars represent
outcomes of the sensitivity analysis while linggresents deviations from default assumptions.

Making deposits to saving accounts in favorabley@ad making withdrawals in adverse years is a
form of risk protection strategy. Note that the@f€y of these so-called income stabilization act®u
may be limited due to the lack of adequate accbatances and buildup of balances beyond the level
required for risk management (Dismukes and DufX62.

Budgetary implications

Budgetary expenses are depended on the assumedr@ARTO policy scenarios in two ways. First,
the amount of subsidy received by farmers diffemsgzenario but have in common that payments are
decoupled. Second, the public budget is also &ffedt premiums are partly subsidized and/or
governments provide protection in case of contiogen (i.e., reinsurance). Both forms of public
support are interconnected since the considerednative scenarios affect price and farm income
volatility. The scenario dependent pure premiumsewagetermined in the previous paragraph (given
four case farms and three alternative insurancensel). However, to convert the pure premium into a
gross rate requires the addition of the loading.

It not straightforward and thus arbitrary to deriwadings since, among others, the (re)insurance
market is not transparent and the level of loadiegends on the market cycle (soft versus hardp Als
the requirements differ between market based inserachemes versus state support schemes with
respect to amounts of operating capital. As a bmack, market based agricultural hail insurance
schemes in Europe operate with a long-term avdomgeratio of about 55%, which is the percentage
of the rate that is intended to cover losses (Vaseldonk et al., 2006). However, yield insurance,
revenue insurance and index insurance are lesseptiomal insurance schemes with distinctive
loadings. Therefore to mirror the (current) markittiation the level of loading need to be addressed
per insurance scheme. Not that the global markpérgence is dominated by the North American
(US/Canada) (re-)insurance market. Outside NortleAsa crop revenue covers does almost not exist
and crop index insurance has — at least until teday significant commercial importance.

Loading for yield insurance comprise 27.5% up t32for transaction costs. In addition, costs
associated with capital requirements need to beumted for, and range from 50% up to 100% of
gross premium income (GPI). Capital requirementsy \&ccording to data availability and state
support (US with high state support have low capitguirements while countries without state
support have higher capital requirements). FindlB% to 18% return on equity (ROE) is common.
Total loadings are therefore approximately 40% %064 implying a required long-term target loss
ratio of 55% or better. Capital requirements faypcrevenue insurance are approximately 50% to 75%
of GPI in North-America. Assuming other loadingtfas identical to that of yield insurance resutts i
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a total loading of approximately 37.5% up to 42.&8046l thus a long-term target loss ratio of minimum
57.5%. Loading for a weather index insurance cosepli7.5% - 25.0% for transaction cost, capital
requirements are 75% to 100% of GPI. Total loadargstherefore approximately 30% to 35% (and a
long-term target loss ratio required of 65% or more

Various forms of subsidized multi-peril crop andnfisincome insurance exist in a number of
countries, such as the US and Canada. These coemsied public-private schemes are available in
some EU member states. However, it is unclear wfacms of public-private stabilising tools are
allowed at which levels in the future scenarios.atidress the implications for budgetary expenses we
depict in Figure 6.4 the payments involved withumace. Note that budgetary consequences
stemming from insurance depend on the level oftgchpremium subsidy. A loading of 45%, 42.5%
and 35% is added to the expected indemnity paymimts/ield, revenue and index insurance
respectively.

Loading
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Figure 6.4A: Amount of premium paid per insurance scheme (uegnium and loading) given
Germany case farm.
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Figure 6.4B: Amount of premium paid per insurance scheme (fuegnium and loading) given
Hungarian case farm.
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Figure 6.4C: Amount of premium
Dutch case farm.
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Figure 6.4D: Amount of premium
Polish case farm.
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Figure 6.4E: Amount of premium
Spanish case farm.

paid per insurance scheme (puesnjum and loading) given

Total payments per hectare differed between casesfand were affected by the alternatively policy
scenarios. Gross premium payments on general ¢ieddping farming systems (Figures 6.4A and
6.4C), with more volatile cash crops, exceededelusspecialised cereals, oilseed and protein farms
(Figures 6.4B, 6.4D and 6.4E). Expected gross premsiunder more liberal policies were more

substantial than under protectionist policies.
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Main conclusions and discussion

The goal of this paper was to investigate the econampact of future policy scenarios in conjunatio

with a set of prospective risk management instruméor the European Union. The following five

main conclusions were derived by analysing fiveecsms, while their general implications and
applicability are discussed subsequently:

(1) Farm risk exposure differed between the assumeunlefiscenarios substantially. The pattern of
changes in the level of expected farm income acsoesarios is similar for the five case farms
under investigation. On the long run expected faroomes increase under more protectionist
policies but are depressed if liberalization iuassd.

(2) The impacts of alternatively policy scenarios oa diptimal farm plan were not substantial. The
optimal farm plan of general field cropping farmisgstems as well as specialized cereals,
oilseed and protein farms is marginally alterede &imount of cash crops cultivated - which are
characterized by higher but more volatile outcomés more affected by agronomic constraints
rather than future policy scenarios.

(3) Diversification as a risk management tool hasiitstations. The analysis of the case-specific
trade-off between the expected gross margins akgrovided an indication of the efficiency of
farm diversification. This is to say when decisiome made assuming risk neutrality or
moderate risk aversion whereby farmers are notingilto forego a substantial part of the
expected income in order to avoid the risks assetiaith the cultivation of more risky cash
crops.

(4) Substantial volatility remains despite prospectigk management instruments considered.
Farming is in general a risky business since crefdy and prices are relatively volatile in
comparison to the expected farm income. In conjanaith a strike level set at for example
80% of the expected outcome, implying a deductihl20%, explain the riskiness.

(5) The budgetary implications of prospective risk ngaraent tools differed between case farms
and future policy scenarios under consideratibo. address the implications for budgetary
expenses the payments involved with decoupled dwulasid insurance were studied. However,
the budgetary consequences stemming from insumdeend on the level of granted premium
subsidy. Total payments per hectare were affecyethé alternatively policy scenarios. Gross
premium payments on general field cropping farmsggtems, with more volatile cash crops,
exceeded those on specialised cereals, oilseedatein farms. Expected gross premiums
under more liberal policies were more substantiahtunder protectionist policies offsetting the
decoupled payments.

Concerning insurance decisions to cope with riflesjmpact of possible factors influencing insuenc
purchase need to be discussed. These factorsrarafa farmer personal characteristics (Mishra and
Goodwin, 2003; Ogurtsov et al., 2007; Sherrick let2004). The impact of farm characteristics as
well as risk attitude were studied by means of sp&eific analysis. However, risk perception waks no
yet addressed which is often regarded as a keyefaspecific factor — besides to risk attitude — to
explain and model insurance purchase. Risk pemeidefined as the mental interpretation of risk,
decomposed as the chance to be exposed to thencemieé the magnitude of the risk. Decision-
makers who perceived that a risk will relativelydeen occur will be less inclined to insure and self
insurance will be preferable. The participationisien is also negatively and significantly assasiat
with the producer’s belief about the availability disaster relief in the future. So, if governments
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(continue to) provide free ad hoc disaster relefimportant incentive to participate will be sehgr
undermined (Van Asseldonk et al., 2002).

In general, a substantial demand for a market-bassdrance product is not very likely
conditional upon the relative high level of riskatbhg associated with insurance, moderate risk
aversion and assuming that farmers don’t percéigegoerils as much more riskier than objective data
would presume. Most of the adverse production yksding to potential indemnity payments under
crop insurance cause only liquidity problems. Mangble farmers may well be able to ‘ride out’ the
bad times by using savings or credit. Their acdéessuch credit is likely to be good because they
usually have substantial equity, mostly in the foomtheir investment in land (at least in North
western EU member states). Use of insurance itylitee be of interest to such farmers only for
catastrophic events which threaten the continuitthe firm, not for adverse years causing “normal”
income variation. Subsidising insurance schemedsntitease potential participation. Subsidies can b
provided for the farmer-paid premiums, for delivemd administration, and for the private sector
reinsurance. It is obvious that many farmers vinitfit attractive to purchase crop insurance winen t
expected indemnities available exceed the cosh&iring. Serious questions, however, have been
raised about their incentives (Skees, 1999).
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Chapter 7

Policy options for risk management

Ernst Berg and Joern Kramer

Objectives

The objective of this chapter is to synthesisevibek and findings of the Income Stabilisation pobje

in order to come up with a set of policy options fisk management in the European Union. To
achieve this, this chapter builds upon the resufitall previous chapters as well as on the relevant
literature and on recent work commissioned by Esfitutions. In the first section, we give a brief
review of types of risk and their main charact@sst This is followed by an outline of the risk
exposure and risk perception of farms as it apptars the results of the respective chapters. The
main part of the chapter deals with the evaluatibaarious risk management instruments, including
theoretical aspects as well as empirical findingss provides the basis for the proposal of policy
options which are presented in the final sectiothefchapter.

Types of risk

Risk in general refers to the uncertainty of outeer(cf Hardaker 2000; Robison and Barry 1987). It
arises from the fact that the final result of theeeprise significantly depends on factors that are
outside decision makers’ control and cannot beipted with certainty. The most important risks can
be classified as follows (Hardaker et al. 1997;08005):

- Production (or yield) risksthe uncertainty of yields caused by the weatlagtepn of a specific
year as well as by the emergence of pests or ptahtinimal diseases.

- Price risks describe the fact that input or output pricesileikhunexpected changes after
production or investment decisions have been made.

- Asset risksinclude fire, theft and other damages or loseefatm assets. Most of these can be
taken care of by commercial insurance.

- Financial risks unpredictable changes of interest rates; sigamfidiquidity fluctuations at high
debt ratios.

- Institutional (or policy) risks unexpected changes of laws and statutes (e.gidsed) tax
regulations, environmental standards) that coule: meegative impacts on farm income.

- Personal riskssevere illness, injuries due to accidents orlde&tfarm the operator or family
members that work at the farm. Although generalhsurable, these risks are often
underestimated and receive insufficient attentoamticularly in family farms.

These risks are often interrelated and all categoaffect the outcome of business activities.

Particularly outcomes at the lower part of therthstion may put the farm as a whole at risk if the

effect is severe enough to preclude compensationgh prior savings or borrowing.
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Following Cafiero et al. (2005), in order to foaus the relevance of risk and the most appropriake r
management instruments to deal with it, the folloyvdistinction of risk generating events according
to a three dimensional classification appears Ulisefu

- Frequencyof the event; from rare to frequent.

- Intensityof the impacts; from negligible to significant.

- Correlation between affected units; from idiosyncratic to eyst.

Cafiero et al. have put these three dimensionsthiegen what they call a “risk box” where each
vertex corresponds to an archetypal risk (Figut. 7.
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Figure 7.1: Risk Box according to Cafiero et al. (2005, p. 4).

While risks that have negligible impacts (verteReto D) in most cases could simply be retained, the
other types require special attention. Risks latatethe area of vertexes G to H, i.e. high impact,
mostly correlated risks, are those which are likelgause crises at farm level or even at sectei.le
We shall come back to the dimensions of the risk Boring the discussion of risk management
instruments at a later point.

Risk exposure and risk perception
Risk exposure of farms

The final impact of risk is that it jeopardizes takility of households to smooth consumption over
time. Risk exposure is therefore strongly relatedhtome as the major source to satisfy consumption
requirements, specifically to (unexpected) incotuetéiations. The volatility of farm incomes was
analysed in Chapter 2 based on FADN data. The sisaljovers normal year to year income
fluctuations and their main sources as well asrimearises where the latter are illustrated refgrtin
particular cases (swine fever, drought, BSE).

If the coefficient of variation (CV) is used askrimeasure the farm level income volatility
ranges from less than 0.3 to more than 0.6 depgratirtype of production and region. These figures
suggest that there is potential for improvementisknmanagement. The financial robustness of farms
in case of the occurrence of hazardous externaltgeweas assessed by analysing the ability to sustai
a positive farm income after a 30% drop of totapatt The figures show that in some regions only a
small portion of specialised farms would meet thrigerion indicating a high vulnerability to extetdn
shocks.
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Overall, the conclusions from the analyses in Géraptcan be summarised as follows:

- The analysis of individual farm data shows stroogtfiations in farm income caused by vyield
variations due to climatic conditions and by théatitity of input and output prices.

- Furthermore, there are considerable differencesvamat farm types and regions (member
states). In most member states the intensive bekssector exhibits the highest volatility of
income which, according to the FADN data, is geletagher in Northern Europe than in the
South.

- Farms in Northern Europe are more prone to hazardogernal events, e.g. outbreak of
contagious diseases or severe droughts, due sirtleture of farming.

- The FADN is a useful data source to monitor faroome; however, its value as a tool to assess
the need for (crisis) risk management actions bygitwvernment is limited. Main reasons for this
include the lack of information on non farm res@mscand income, missing indicators for
hazardous external events and the two years timddfore FADN data are available for all
member states of the EU.

The main findings and conclusions with respecthio risk exposure of farms are also supported by

other sources (e.g. European Commission, 2006)bwtige simulation results of Chapter 3.

Risk perception of farmers

The demand for, and the use of risk managementumsnts after all depends on the farmers’
subjective perception of the risk they feel to kpased to, and on the benefits they belief to faim
the use of the respective instruments. Knowledgeitathe farmers’ true perception of risk is therefo
crucial when it comes to the design and evaluaifgolicy options. Chapter 5 aimed at providingsthi
information through the results of a questionnairee survey was carried out in five EU member
states and covered the areas of risk perceptionriskdexperience as well as risk management
strategies presently in use and planned for thedut

Summarising the results of the survey, one care skt the subjective perception of risks is
largely consistent with the results from the datalgsis (Chapter 2) and with theoretical deductions
Climatic effects and natural disasters are conetlers the major sources of risk, followed by the
volatility of prices. Differences in the relativenportance occurred between member states and
between different farm types, mainly according e personal experience of the respondents. The
farmers are also aware of farm management instrigrarhand. These include risk sharing through
various insurances and marketing contracts as aslbn farm measures like diversification of
production and income sources or holding finanaakrves. Preventive actions like plant protection
and technological improvements are perceived dgpkar effective instruments for risk reduction.

Taking into account the results of Chapter 5 arfidrriag to other surveys documented in the
literature (cf. Akcaoz and Ozkan 2005; Meuwisseralet2001; Musser and Patrick 2002) one can
safely state at this point that farmers are wekl@of a number of risks they are exposed to. Among
those that attract serious concern are weathectgffeatural disasters and price risks, but alsksri
emerging from agricultural and environmental palidly is perhaps worth noting that farmers in
several countries (including the US, Turkey and Metherlands) rank the risks associated with
changes in agricultural and environmental poligiagicularly high.

Risk management instruments

Classification of risk management instruments
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Farmers have a wide variety of possibilities tduehce the risk associated with their operations.
Following Hardaker et al. (1997) and Berg (2006gse can be broadly classified imo farm risk
management instrument® one hand antharket based or risk sharing instrumenots the other hand
(Figure 7.2). The former include all measures that at avoiding or reducing the exposure to risks,
such as precautionary actions to prevent acciderasyutbreaks or burglaries. Furthermore, irrigit

of crops or strategies to control pests and diseaselant and animal production belong to this
category. Spreading the risk through the divemiftn of farming activities is based on the facitth
the dispersion of the overall return can be redumgdelecting a portfolio of activities that have
outcomes with low or negative correlations. Finabyilding financial reserves (including borrowing
capacities) aims at creating a risk bearing paéntiat allows compensating the effects of
unfavourable events, if necessary.

Referring to the risk box of Figure 7.1, it candiated that strategies to prevent unfavourable
events or at least reduce the possibility of theturrence are relevant for all types of risk, pfed
that respective measures are available at affoedebsts. Diversification strategies are useful for
largely idiosyncratic or negatively correlated gski.e. the bottom side of the cube). They are
particularly beneficial if the uncertain events wcat high frequencies and have significant impacts
(vertexes E, F). Relying on financial reservesrsoption if the impacts of uncertain events on the
overall performance are fairly limited. This, howeyvis probably true for most of what is often
attributed as “normal enterprise risk”. As Hardaked Lien (2005, p. 12) state: "... at least irreno
developed countries where access to credit is easgt farmers with reasonable equity can readily
ride out normal year to year variations in incomosvi”.

Risk Management
Instruments

Market Based
(Risk-Sharing) Instruments

On Fam Instruments

Risk pooling

— Risk prevention/reduction (insurance)

Risk transfer

— Diversification . >
via contracting

—— Holding reserves

Figure 7.2: Risk management instruments.

Risk sharing instruments presuppose the existefiamanket partners. If risk pooling is possible
insurance contracts may be the appropriate riskirghdevices. In addition, risks can be shared with
market partners by entering a contractual agreerRapular examples include forward contracting of
inputs and outputs as well as hedging with futanes options. Weather derivatives, often referred to
as index insurance, also belong to this group.

The most popular risk sharing instruments are arstg# contracts. However, insurance is a
viable tool only if certain conditions are met asrised out in the large body of existing literatore
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this subject (see e.g. Hueth and Furtan 1994; R8¢;1Rejda 1995). The general conclusion from this
Is that insurance is a valuable instrument to margagh risks that are idiosyncratic, rare and cause
significant damages (i.e. areas towards vertexEdgare 7.1). Contrary, if damages are fairly lowt b
occur frequently (vertex C) loss adjustment coslislavgely reduce the attractiveness of insurance.

If risks are positively correlated (i.e. systenticg pooling principle does not apply since most
of the insured might claim indemnities at the saime, thus impairing the sustainability of the fund
unless the portfolio of risks is reinsured withinveler pool. For many production risks correlatisn
not a serious problem, given today’s structurehefinsurance industry and the possibilities to aequ
reinsurance coverage. However, there are some toweep(1l) contagious animal diseases and (2)
extended droughts or floods in jeopardized regiavisere the systemic nature of the risks may
preclude commercial insurance solutions or maketheattractive because of high premium loading
factors.

Examples for perfectly correlated risks are comiyogrices since at efficient markets the
individual producers’ prices are all the same forgimen commodity. Therefore the risk of
unfavourable price changes will not be spread antbagproducers of that commodity (i.e. the top
side of the risk box of Figure 7.1). However, sifaling or rising commaodity prices may affect
different actors on the market in different direos, this provides the opportunity for the prodader
share the risk by entering contractual arrangemeitts their marketing counterparts or by using
financial derivatives like futures and options. Haghly correlated production risks, options on
regional yields (i.e. area yield insurance) or aather indexes (i.e. weather derivatives) whiclorg!
to the same category of instruments are currerglyeldping and have the potential to broaden the
scope for the management of agricultural risksigaamntly.

All the above instruments induce costs either esctlicosts, e.g. investment and operating costs
of irrigation equipment, or as opportunity costelithe waiver of specialisation gains in case of a
diversified production programme. Furthermore, they interdependent in the sense that the effect of
a certain measure on the overall risk exposurerdigpen the constellation of all other instruments.
For instance, a broadly diversified production pamgme limits the benefit of additional risk
management instruments. In principal, this requareéntegrated approach to risk management which
considers the full set of risk management instrusisimultaneously to ultimately arrive at an optima
mix of instruments.

Evaluation of risk management strategies

Following, we analyse the impacts that various nsnagement tools have on the risk exposure of
farms. At the beginning of each section we addsesse theoretical aspects which are then followed
by existing empirical results. Before dealing witie risk management tools themselves, a brief
outline of important concepts of decision theorglsprovide the methodological basis for evaluation

of the instruments

Theoretical background

The most general approach for assessing the imphrtky choices on a decision maker’'s well being
is by means of expected utility. This requires thltpossible outcomes of the risky prospect be
translated into utility measures to compute theeetgd utility. Faced with a choice amongst a set of
risky prospects, the expected utility hypothesetest that the prospect with the highest utility is
preferred. The expected utility (EU) can be reti@esl into a monetary measure, i.e. the certainty
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equivalent (CE), through the inverse of the utifiitmction. The certainty equivalent represents the
certain amount of money, which a decision makethwvat given utility function would rate as
equivalent to the uncertain outcome of the riskgspect (cf. Robison and Barry, 1987, p. 23ff).
Ranking prospects by CE is equivalent to rankiregrthoy expected utility.

By definition the certainty equivaler@E equals the expected returnyffminus the risk
premium 11, i.e. CE=E{)-7r For the latter Pratt has derived the approximegkationship
7 =% R[E{)] Var(y), where R[EY)] indicates the decision maker’'s absolute riskreiom measured
at the expected value W (and Vary) denotes the variance (cf. Robison and Barry, 1p834). Thus
the certainty equivalent can be expressed as

CE=E(y) -5 RIE(Y)] Var(y) @)

yielding the well known expected value-variance JEgproach which is often employed in portfolio
analysis. The conditions under which the EV appnoaelds results consistent with the more general
expected utility (EU) model have been worked ousbyeral authors (cf. Meyer, 1987; Robison and
Barry, 1987; Robison and Hanson, 1997). While Ar(@®71) originally argued that this was only the
case under the premise of either quadratic utditynormally distributed income, Meyer (1987) has
shown that EV orderings are consistent with therdlel for all distributions fully distinguished by
location and scale, i.e. virtually all two-paramedestributions including log-normal, beta and gaanm
distributions. Besides its fairly general applidigyi the EV approach has proven its usefulness
because of its deductive strength. Many theoretralyses are therefore based on this approach,
including those we mainly refer to in this section.

In the following we specifically address aspectdivkrsification, standard and index-based
insurance and hedging of price risks.

Diversification as risk management instrument

Farms in Europe are typically set up as multi-cordityooperations. While this may partly be based
on agronomic grounds, it likewise has importantacts on the risk exposure as Berg and Schmitz
(2007) have shown using the EV framework mentioaieove. Referring to formula (1) the certainty
equivalent is increased by the expected incomedaadeased by its variance. For simplicity let us
assume that the expected returns of all actividies the same, so we can limit the analysis to
inspecting the variance. Consideringoroduction activities realised in quantitigs the variance of
income becomes

n n-1 n
var(y) =Y o?q? +2> > qq coy, )
i=1 i=1 j=i+l

wherea;? represents the variance of the return ofittie activity andcoy; denotes the covariance of
returns between the activitieandj. If we assume a portfolio of activities in which guantities are
equal, i.eqg = 1h, the above equation becomes

l n 2 n-1 n
Var(y)= F;af +F; _Zlcovu (3)
i= i=1 j=i+
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We now observe that a portfolio of n elements impased of n(n-1)/2 covariances. Thus, we can
define an average covariance as
n-1 n

2" Y coy;

i=1j=i+1
n(n-1)
On substituting the second term of equation (3jhiyrelation, the variance of the portfolio became

cov= 4)

Var(y)= 20— +—cov (5)

On introducing the average variang@ this equation further reduces to
1 _, n-1—-
Var(y)==5%+—=COV (6)
n n
Let us assume identically distributed returns fbeetivities. Fromcov;=0;-0j'p; wherep; marks the
correlation coefficient we can rewrite the averageariance as

CovV=c2p
where p marks the average correlation coefficient. Equef&) then becomes
2
var(y)=> o +" 2o p = 7 (1+(n-1) ) @
n n n

The above equations indicate that the portfolik decreases asincreases, however at diminishing
rates (Figure 7.3). As the term-1)/n approaches 1 for large the portfolio variance reduces to the
average covariance which is not diversifiable.hi treturns are stochastically independent, i.e. the
correlation coefficients and covariances are zdwrisk is completely diversifiable. If the coatbn
coefficients amount to +1, no diversification effeccurs as can be seen from equation (7). In &irn,
correlation coefficients of -1 the portfolio var@completely vanishes alreadynat 2.

For most cases the net returns from agriculturadlypetion activities are positively correlated,
mainly because of the correlation of commodity ggicHowever, since these correlations are only
moderate, significant diversification effects occkor a farm with a broadly diversified production
programme an additional risk management tool whicther diversifies the portfolio is therefore of
less value than for a highly specialised operationurn, if additional risk management tools beeom
available they provide the opportunity to take mos& in other areas, possibly resulting in a highe
degree of specialisation.
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Variance of income [Var]

cov

Number of activities [n]

Figure 7.3: Effect of diversification on the variance of income

The model results from Chapter 3 and Chapter 6elpargeflect the theoretical derivations of the
previous section. They clearly identify the divécsition of the production programme as an
important instrument to reduce risk. This statenigratlso supported by the results of Chapter 5 and
other studies, e.g. Berg (2003); Berg and Star@®@§R0Schmitz (2007); MufZhoff and Hirschauer
(2008); Starp (2006). As a consequence, the impHcd other risk management tools must always
be assessed in the context of diversification.

Insurance as risk management instrument

The basic idea of insurance is that of risk pogling. the insured faces the single risk of an
unfavourable event with hazardous financial consages while the insurer holds a large humber of
contracts which indemnify independent risks, thxjgeeting more or less the same indemnity payment
every year because of the law of large numbetelfinsurer would charge the fair premium, i.e. the
expected loss, the insured’'s expected income woeidain unchanged while the risk would be
transferred to the insurer. Assuming that risk sieer applies, the insured’s willingness to pay exise
the fair premium. Since the insurer has to covesrlowad and transaction costs in addition to the
indemnity payments, this is the necessary condifmman insurance market to develop. As the
insured’s willingness to pay depends on the redoctf risk and transaction costs are significantly
influenced by the cost of loss adjustment, insueasautions are particularly useful for risks thag
characterised by low frequency and high impact.

To illustrate the potential demand for, and theaotf, insurance (particularly crop insurance)
we use the state contingent representation of idesisinder uncertainty according to Chambers and
Quiggin (2000; 2004). In this approach, the undeneioduction conditions are described as a set of
states from which nature picks one independentgnfthe decisions made prior to the disclosure of
the true state of nature. If we presume only tvabestz and z for simplification, the approach can be
illustrated graphically (Figure 7.4). Referring @uiggin and Chambers (2004) the axes which
represent the two states of nature are labellegught’ (z) and ‘rain’ (z). If a crop is produced
without irrigation, yield will be high in the ‘rairstate and low in the ‘drought’ state. Now assuthat
the crop is produced using an exogenously fixeddleuof inputs and generates a state-contingent
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income. One could then reallocate a portion of ithe®me to provide irrigation facilities for a paft

the acreage. This would yield an increased netnigcm the ‘drought’ state, however at the expense
of sacrificing some income in the ‘rain’ state. &panding the irrigated area, the state contingent
income would thus follow a transformation curvedepicted by the production/income frontier in
Figure 7.4.

Z
Indifference curve
Y, /
E
é)é) ' S~ -e fgir_odds line
\ bl —
£
&
Production/income frontier
45° )
Y1 CEE() Drought

Figure 7.4: State-contingent income and optimal production.

Now assume that the individual's objective functismo maximise expected utility, given by

U =7mu(y,)+7mu(y,) wherern+7m=1 ®

In the above equatiom; and T, denote the state probabilities. In case of ris&rsion, for a given
utility level U the above function can be represented by an erdifice curve as depicted in Figure

7.4. The slope of the indifference curve can bévddrfrom the expected utility equation (Hirshleife
and Riley 1992, p. 44) and is given by

_ay, _ L u(y,)
dyl U =constant T, U'(yz)

whereu’ (0l denotes the first derivative of the utility fuiet. The optimal choice is then given by the
point of tangency between the individual's indiface curve and the income possibility set, i.e. at
y=2°. At this point the marginal rate of substitutiogtieen the state-contingent incomes equals the
ratio of state probabilities weighted with the esponding marginal utilities.

In Figure 7.4 the 45°-line through the origin maetscombinations of inputs that lead to the
same net income in either state, thus represeatisiguation under certainty. The intersection & th
indifference curve with the 45°-line therefore megents the certainty equivalent CE. Note that the
absolute slope of the indifference curve at thisfpequals/T, which is likewise the slope of the fair
odds line that contains all combinations of stadatingent incomes leading to the same expected
incomé? The latter is given by

E(y)=m y,+11, Y, (10)

9)

12 As the income is he the same in either state hibiigs true also for the marginal utilitie¥ ) in (9) which
therefore cancel out.
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In Figure 7.4 the expected incomeyEils graphically represented by the intersectionhef fair odds
line with the diagonal. Thus, the differencey)e{ CE denotes the risk premium. Now consider the
possibility to buy an insurance which pays an indigyrin the drought state {zcharging an insurance
premium P. The loss associated with the occurrehegequals the differencg —y;. Assuming that
the insured may choose a coverage levaghe indemnity payment in state amounts tax (Y, — y1).
The expected income with insurance is then given by

E(y) =7 [yl + a(yz - yl)] T, Y, P (11)

which in the case of full coverage (iee= 1) leads to a certain income f—P, corresponding to a
point on the 45°-certainty line in Figure 7.4. Etjoia (11) represents the so called insurance hiagé t
can be further specified by determining how thempuen is computed. Let us first consideffar
premium i.e. one that equals the expected indemnity. His tase the premium amounts to
P =77 a (y. —y1). On substitutind® in (11) by this expression, the equation reduogd.®), i.e. in the
case of a fair premium the insurance line equaddhr odds line. Increasing the coverage levahef
insurance would therefore move the poystz® in Figure 7.4 on the fair odds line towards the
diagonal, leading to an increasing expected utifMyy risk averse decision maker — regardless ef th
degree of risk aversion — would therefore acquuk ¢overage insurance to achieve the certain
income E(y).

However, with the opportunity of transferring thskrthrough insurance, the decision maker’'s
well being could be further improved by adjustihg {production program. This effect is captured in
Figure 7.5. Maximising the expected utility reqsirthat the insurance line is tangent to both, the
production/income frontier and the indifferenceveurin the case of a fair premium the absoluteeslop
of the insurance line isu/T, leading to the production program represented diptp/™ on the
transformation curve accompanied by full coveragsuiance. The new production program
maximises the expected market return and is mateg/ ithan the former one. In our example this
means less irrigation yielding higher market resumthe ‘rain’ sate while the lower market retuims
the ‘drought’ state are compensated by the insergreryout. Sine the fair premium equals the
expected loss, the total net income amounts teexipected market return no matter which state of
nature actually occurs.

5

Indifference curves

Rain

Production/income frontier

45 z,
y" y1° ¥, Drought

Figure 7.5: Optimal production with insurance.
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Premiums charged by insurance companies are ngrigtificantly above the fair premium. We
therefore need to investigate the impact of preniigwling. We first consider an additive surcharge.
In this case the premium becontes 77 a (Y, — Y1) + C, wherec represents the surcharge. Substituting
into equation (11) and rearranging the terms fynglkblds
E(y)=m y,+m, y,-¢ (12)
i.e. the insurance line is moved parallel towards origin. As the tangency condition remains
unchanged, full coverage insurance is still thefgored choice, however, the resulting (certain)
income is lowered by the amount of the surchargethErmore, the insurance remains attractive only
as long as the surcharge does not exceed thereskiym. It therefore requires a certain degreassf r
aversion to generate a demand for insurance.

Normally premium loading is expressed in relatieents, i.e. the total premium becomes
P=rma(y.—vy1) (1+), wherey is the percentage surcharge soyjlrepresents a loading factor.
Substituting this expression into (11) and rearirggn¢he terms yields

E(y) = 771(1"' ay) Y.+ (772 - aynl) Y2
Regardinghat7z, =1- 77, we obtain: (13)

E(y)=+m(l+ay)y, +[1-m(1+ay)y,
From this the absolute slope of the insurancedarebe derived as
771(1+ a V)
1-m{i+ay)
Compared to the fair odds line with the absolutpslrz, /77, = 77, | (1—77,) , the insurance line now

exhibits as steeper slope. This means that, beadube tangency condition, partial insurance (i.e.
0o<1) now becomes the optimal choice along with alpction program that is somewhat less risky. In
Figure 7.5 this would be represented by a poirtherproduction/income frontier betweghandy™.

It shall be noted at this point that in the abogflections we have always implicitly assumed
that all conditions for the insurability of riskeegperfectly met. These conditions refer to thebjmms
arising from asymmetric information and to thoseoagated with systemic risk. Although the
theoretically derived conditions are never compjetelfilled in practice, it can safely be statduht
the possibility to develop a commercial insuranagkat is greatly reduced if the distance from the
ideal situation becomes too large.

Violations of the insurability conditions causeri@asing transaction costs and thus lead to high
premium loadings. As previously derived, significgmemium loadings limit the attractiveness of
insurance solutions to highly risk averse decisiwakers, and are therefore impediments for the
development of insurance markets. Premium subsat&sot suitable to so solve this problem in the
long run. One reason is that they — like all peremarsubsidies — will be capitalised in the pricés o
production factors, e.g. land, and thus loose theanded effect in the course of time. Premium
subsidies furthermore significantly affect the proton programme as follows from the above
analysis. They therefore distort markets and thas least from an analytical point of view — do not
meet the ‘green box’ conditions of the WTO.

Agricultural insurance is offered within and outsidf the EU in a variety of formats.
Commercial insurance markets are fairly comprelvensi the fields of personal insurance, property
insurance and liability insurance. In the field mbduction risks, besides some pure commercial
insurance solutions for specific perils, e.g. hail,many cases we find a high degree of public
involvement (cf EC, 2006), particularly in the casfemultiple perils crop insurance (MPCI). Often
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premiums are subsidised at high percentage leV¥ldle many studies indicate that there are
(potential and actual) benefits for the farmerg, @valuation of the overall effectiveness of highly
subsidised MPCI systems is mostly negative; althosignificant improvements have occurred in
recent years. The reasons for this include theesyst nature of the risks as well as the typical
problems arising from asymmetric information, n@ral hazard and adverse selection, and last not
last crowding out effects from other policy measui€oble et al. 2004; Skees 2001). In cases where
commercially viable premium obviously exceed thdlimgness to pay, it is questionable that
insurance is the appropriate risk management imsind.

Index insurance and weather derivatives

While standard insurance contracts confirm indeynpiayments in case of the occurrence of a
damage, index contracts base their payoffs ondhes\that an underlying index takes on. If the inde
is correlated with the revenue (or cost) of a fimgontract that confirms a payment dependent @n th
value of the index can reduce income risk. Sinedridexes are normally weather variables as rainfal
or temperature, these instruments are also reféeor@d weather derivatives. They normally take on
the form of option contracts.

Figure 7.6 depicts the payoff structure of a puicsp The buyer of the option (long position)
receives a payoff if the index falls below the strike leveK. The payment then amounts to the
difference K-x), multiplied by a tick size that corresponds te frayment per index point. Deducting
the premiun® from the payoff leads to the profit or loss of tition. The seller (short position) pays
the claim and receives the premium. Thus, his pio8ymmetrical to the long position.

A

profit ‘
Short Put
(seller)

X
weather index

premium{

Long Put
(buyer)

Figure 7.6: Payoff structure of a put option.

This payoff structure corresponds to a Leontieketygpoduction function (cf Berg, 1997) that grows
linearly with increasing, until x =K, where the yield achieves its maximum. For thglpasition the
payoff of the option is given by

A=V Max 0,(K - x)] (14)
whereV denotes the tick size. The fair premitigrof the option equals the discounted expected value
of the payoff, EQ), i.e.

P, =e E(A)=e"®V E(Max 0,(K -x)] ) (15)

where the factoe™ discounts the payment over the duratibusing the interest rate The expected
value of theMax function, EMax.]), represents the weighted average of the pagsniat occur if
the index falls above or below the strike le¥elrespectively. Since no payment occurs at index
values abov& we can write:

E(Max 0,(K - x)] )= H(K) K - E(x|x< K)) (16)
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In equation (15H marks the probability thatfalls belowK. If h(x) represents the density function of
the weather index, the#(K) is given by

K
H(K) = j h(x) dx (17)
If the index is normally distributedq(K) becomes
H(K)=®(z), with ,=KZEX) (18)
o

where ®(z) represents the standard normal distribution. Wé siive to determine the expected
value ofx, given thatx falls belowK as represented by the tel(x | X< K) . This is essentially the

expected value of the distribution xfruncated abov&. The expected value of the truncated normal
distribution is

E(x|x<K) = E(x) + A2 (19)

P(2)
where®(.) is the standard normal distribution ag.) the respective density function (Hartung,
1998, p. 149).

If the seller charges the fair premium, the expmbcevenue with or without the option remains
the same for either position. The benefit for thdr is the reduction of downside risk if the optio
payoff complements the market revenue. The pretiondior this is a high correlation between the
index and the production outcome. Following, wesitate this using a numerical example.

The total net return per R&, which comprises the market revenue plus the ogiayoff minus the
fair premiumPy. is given by
W, =y p, +V [Max{0,(E(x) - x)] - P, (20)

In the above formulay is the yield angb, represents the product price. Nowyeepresent the yield of
wheat which we assume to be normally distributetth @imean of 80 dt/ha and a standard deviation of
10 dt/ha. If the product price, is contractually fixed at 10 €/dt, with these asptions, the
distribution of the revenue corresponds to thedsblack line in Figure 7.7 with an expected valfie o
800 €/ha and a standard deviation of 100 €/dt.

The weather index may represent the amount of rainfall during aaierperiod and shall
likewise be normally distributed with a mean ofxEf 100 mm and the standard deviation
s=125 mm. Setting the strike level at the expectddeyai.e. K = 100, we derive the probability
H(100) = 0.5 and the conditional expectationrx B( <K) =90 mm. Thus, the average negative
deviation of the index fronK, according to equation (16), is 5 mm. Multiplying kb tick size
V = 8 €/mm yields a fair premium of 40 €/haAssuming thay andx are positively correlated random
variables, the model of equation (20) can be sitadlatochastically. Figure 7.7 depicts the simalati
results.

13 Since all payments are evaluated at harvesting discounting is not necessary.

111



Chapter 7

—
09 o
08 7
2 /.
% 0,7 v
S op —
o
o 0,5
5 without option
= 04 V4 ) P
g 03 S option corr=1
o ' /2 - - - .option corr=0.8
— — option corr=0.6
800 900 1000

revenue per hectare

Figure 7.7: Impacts of basis risk on the effectiveness of weratlerivatives.

As can be seen from the graph, buying an optionptetely eliminates the downside risk, if and only
if we assume a perfect correlation between thalyaeld the weather index. In this case the weather
derivative is equivalent to an insurance contrasteld on the individual yield. In turn, at correlas
less than +1 — even though they may be close te-aeey low revenues cannot be excluded anymore,
i.e. there is a remainingasis risk Although the weather derivative always reducespiobability of
low returns, it cannot secure a certain revenuaumse of the basis risk that is always present. This
means that financial disasters caused by a lo@altee.g. a hailstorm, flood or even pest damage, a
still possible although fairly unlikely. Weatherrodatives can therefore reduce profitability risksit
they cannot ensure liquidity. Likewise they canmepiiace other types of disaster assistance.
Compared to individual crop or revenue insurante gdvantage of weather derivatives is that
they are not prone to problems of moral hazard ashwerse selection since the index cannot be
influenced by the individual’'s behaviour. Furthemscas standardised contracts can be traded &t stoc
exchanges, risk can be shared between hedgerspaadiators. This makes weather derivatives
particularly useful for coping with systemic risksast but not least, low transaction costs (mainly
caused by the absence of expensive individual chdjnstment procedures) make them valuable
instruments for managing risks that have low impaxg single events, but occur at relatively high
frequency.

Although still in the beginning, index-based detives are promising instruments. Recent
examples include area yield insurance, index imaa@and weather derivatives based on rainfall and
other weather indexes. Up to now most applicatiatate to low income countries (Skees, 2007),
however modelling studies indicate that there $® gdotential under European conditions (Berg and
Schmitz 2007; MuBhoff and Hirschauer 2008; Torriahial. 2007). Thus there is likely to be a
demand even in view of the remaining basis risk aitd premium loadings comparable to standard
agricultural insurance (cf. MufZhoff and Hirschaz€08).
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Hedging price risks

While weather derivatives are useful tools to hedglimetric risks (input and output quantities),
price risks can be hedged using futures and optibine basic mechanics imply that a commodity is
sold for future delivery by means of a futures cacitat its current price. The commodity itselfater
sold on the cash market while the contract is bbbglkk to lift the hedge. If the cash price and the
future price develop equally until the delivery elathe risk of a price change between now and the
delivery date will be completely eliminated throutite hedge: if the price falls, the gain from the
futures contract exactly offsets the decline of ¢ash price and vice versa. Since in reality cagh a
futures prices are not perfectly correlated — simib the case of weather derivatives — a badks ris
must be retained. Furthermore, hedging with futire®Ilves some transaction cost. In total this
means that the price risk cannot be completelyieited and the risk reduction implies a cost
represented by the decline of the expected revenue.

Let y be the produced quantit, the current futures price (at time 0), gmdandf; the cash
price and futures price at harvest (time 1), repely. Then the net returrrat time 1 is given by
ﬂ=ply+h(f0—fl)—hl' (21)
whereh is the quantity of output hedged at time Owamtarks the transaction costs. Thus the net return
iIs comprised of the market revenue plus the gamffutures trading less the transaction costs It i
assumed that all production decisions were mada poi hedging, but the yield is still uncertain.
When the farmer decides ¢n he knowsfy, with certainty, buff; is correlated (imperfectly) with the
uncertain cash prige, and so is uncertain.

Assuming that the joint probability distribution tife three stochastic variables is sufficiently
characterised by their respective means, variaagdscovariances we can derive mean and variance
of the net return. If cash and futures prices areaorrelated with the yield (which is true for all
relevant commodities except potatoes) the expesetdreturn Ef) follows directly from (21) on
replacing the stochastic variables by their respeexpected values B

E(m) = E(p,) E(y) +h (f, ~E(f,))-h7 (22)
Assuming a deterministic yield for the moment, theance ofrzis given by
Var(m) = y’o;, +h°o; -2hyp, (0,0 (23)

Whereaﬁ1 andaf1 arethevariancef p, andf,, and p, , is the correlation coefficient between

cash price and futures price, so the last terngoagon (23) represents the covariance.

Introducing yield uncertainty makes the cash reeeauproduct of two stochastic variables. For a
product of random variables, iz2=x-y, the variance of can be computed according to the following
formula (BohrnstedandGoldberger, 1969, p. 1439):

Var(z) = E(x)’ o7 + E(y)’ o7 +2E(x) E(y) cov, , + o70? +(cov, ,)°

The above formula, in whictoy , represents the covariance betwgemdy, yields an exact measure
of the variance if the probability density functomlf the two random variables are symmetric.
Otherwise the result is an approximationx Hndy are stochastically independent the formula reduces
to

Var(z) = E(x)’ o7 +E(yf o7 + 0’0’

With this extension equation (23) now becomes

Var(m) = E(y)’o;, +E(p)’0; +o,0; +h*of —2hE(y) p, 0,0 (24)
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Differentiating (22) and (24) with respecthgields

S Em=1,-E(f)-1 (252)
dh
and
d
g Varm =2(ha; ~E(Y) p,, ,0,07) (25b)

From equation (25a) we can see that — given theelgufutures price is an unbiased estimate of the
futures price at harvest, i.& = Ef)) — hedging reduces the expected net returrd By the unit
transaction cost. The variance Va@r(decreases as long as the term inside the braoketise right
hand side of equation (25b) is negative. The cardior this is

h e, O (26)
Etyy” ™o,

In (26) the relatior/E(y) represents the hedging ratio, i.e. the amoungéedis a portion of the
expected yield. If the variances of cash and figtyméces are of similar size, the hedging ratidap
which a risk reduction is possible correspondsdiyrtp the correlation coefficient.

Based on (1) and assuming constant absolute risksiam (CARA), i.e. the utility function is

u(x) = 1 — é** the certainty equivalent of the net return caexgressed as
CE=E(m) - %Var(ﬂ)

and from (22) and (24)
CE=E(p) E(Y)+h(f,-E(f))-h7
A
2
To find the optimal level of hedging, (27) is diféatiated with respect tvand the result equated to
Zero:
dCE
dh
Solving forh yields the optimal amount hedged as
«_fo-E(f)-7, ECY) Pp, 1,0,

27
(EW)02 +E(p)o? + 020 +1ea? ~2hE(y) p, 10,0, } @0

=f,—E(f)-1-Ahof +AE(Y) p,, 0,0 =0 (28)

h (29)
2
A afl Jfl
and the optimal hedging ratio as
h _ fo—E( fl)_r+ Py 1%p (30)

E(y) AE(y)df, oy

The second term in equations (29) and (30) repteder main hedging component: the lower the
correlation between cash price and futures priee tfie higher the basis risk) the lower is thenagit
hedging level. For a non producer (E(y) = 0), whao only participate in the market as a speculator,
equation (29) reduces to the first term. Thus fitls¢ term can be regarded as speculative component
(Pannell et al. 2007). Speculation is encouraged tfie first tern in (29) is positive) if the exped
settlement price Ef) is lower than the current futures prife and is discouraged by transactions
costs. If the current futures price is an unbiasstimate of the settlement price, transactionsscost
lower the optimal hedging level, but this effeciiederated by high risk aversion.

1
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As can be seen from the above formulas, incredsdge ratios reduce the variance of revenue
as long as the condition of equation (26) is meth@it basis risk a 100 % hedge ratio would lead to
the minimum variance solution while increasing bafgk lowers the minimum variance hedge ratio.
However, in the presence of transaction costsrislsreduction is only achieved at the expense of a
progressive decline of the expected revenue.

Numerous studies in the US have evaluated heddnagegies and illustrated their positive
effects on risk reduction. Despite this, the usehid instrument by US farmers is still fairly low.
However, they make intensive use of cash forwardraoting where the contracts are offered by the
commodity vendors. These contracts, in turn, arly @ossible because the commodity traders
themselves hedge their price risks on futures nisurke Europe, futures markets are still less &ffit
than in the US because of low trading volume. Besiother factors, this is certainly due to the fact
that the price support of the past decades madgirgedith futures unattractive, especially in ca$e
the big commodities. However, with ongoing libesation of markets this picture is likely to change
in the future.

Policy options to support risk management

Public involvement in risk management — like inestpolicy areas — can only be justified through the
intension to increase public welfare. The achievarnéwelfare gains implies that the benefits cause
by the respective policy measures offset the aataticost, i.e. there is a potential for Pareto
improvement.

Such welfare gains can generally emerge in two w@ye way refers to policy measurers to
prevent the occurrence of crises — e.g. severdagies of food supply in case of natural catastrephe
that would negatively affect large parts of theistyc Besides this, reducing the volatility of
individual incomes through public policy could beneficial for the following reason: Under the
assumption of widespread risk aversion, decisiokamsgarequire a risk premium that increases with
increasing volatility of incomes. Since this riskemium has the nature of transaction costs its
reduction through income stabilising policies comcrease welfare, given that the benefits fromhsuc
policies offset the associated cost and that malikedrtions are negligible.

The above distinction likewise points to differéypes of risk, namely crisis risk on one hand
and normal enterprise risk on the other, whicHss e distinction Cafiero et al. (2005) makehagit
report. In the following, we adapt their notion atifferentiate between policy options regarding the
management of crisis risk and normal enterpride respectively.

Policy options regarding crisis risk management

Crisis risk generally refers to the consequencesa disastrous event. Adopting a United Nations
definition, “a disaster is a sudden, calamitouseteat causes serious disruption of the functigrh
a community or a society causing widespread humarterial, economic and/or environmental losses
which exceed the ability of the affected communily society to cope using its own level of
resources” (cited in European Commission 2006 4p. & agriculture, such disasters can be caused
by climatic events (severe droughts, floods, stomis), pests (insects, snails, etc.) or diseéises
and mouth disease, swine fever, etc.).

According to this general definition that largelgresponds to one given by the European
Commission (cf Cafiero et al. 2005, p. 5), the é¢oows for qualifying a risk as being a crisis risie
- that is happens suddenly, i.e. it is unforeseen,
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- that it causes widespread losses, thus affectiagga number of units, and

- that it exceeds the individual capacity to cope.

In the risk box of Figure 7.1, crisis risks woulitefore correspond to systemic and disastrous,risk

represented by the G and H vertexes (Cafiero @085, p. 5). From an individual point of view ther

is nothing that could be done to manage these es&spt avoiding them by quitting the business in
total. For public policy, there are basically twations:

- Direct damage compensatiaiter the event has occurred is the only optioth@ short term.
Following Cafiero et al. (2005), only damages tarfaassets, such as buildings, equipment,
green-houses, perennial crop stands, breedinddislesetc., should be directly compensated.

- In the medium and long term there is also the pdagifor preventive actiondike public
investments in protective infrastructure or thepgupof private actions that reduce the extent of
damages caused by disastrous events. Presenthyotiak food system operates at historically
low inventory levels and is therefore highly vulalele to supply shortages due to bad weather
conditions or other catastrophic events. In thigasion, public investments in buffer stocks
could be a valuable risk management policy. Preverdctions might also include measures
that aim at establishing viable private markets datastrophe insurancklowever, premium
subsidies would not be included in this set because of the reasons mentioned in the earlier
sections.

More details are given by Cafiero et al. (20054@). An important point is that rules are set &t E

level stating the conditions under which disasadief according to (1) will be granted (i.e. typk o

event, extent of losses, and proportion of the flasis compensated).

Policy options regarding normal enterprise risk

In general, farmers do have a rather comprehersgvef instruments available to manage normal
business risk. However, while on farm instrumerigyre 7.1) seem to be more or less fully
developed, well known by farmers and farm advisargl thus are widely used, this does not equally
apply in the case of market based instruments. Gmeial insurance markets are fairly
comprehensive in the fields of personal insurapceperty insurance and liability insurance, while
various production risks remain uncovered. Deficies mainly relate to risks that are systemic or at
least partially systemic in nature, e.g. yield utaiaty due to climatic events, contagious animal
diseases, and price risks. Systemic risks canfbetiekly tackled using derivative markets. In Eugp
probably due to the long lasting price support @glicommodity futures markets are still
underdeveloped and hardly used by farmers. The sartreie for other derivatives markets. As a
consequence, there is only little knowledge andllzaany experience in the agricultural sector as to
how these markets could be used to effectively adulgsiness risks. Therefore there is a need for
public policy measures intending to facilitate typeration of private markets, including insuranse a
well as other financial instruments. More precisaigh measures could aim at:
- Education of farmers and extension personnel ik m&nagement issues, particularly in the

functioning and the use of derivative markets.
- Support of the development of private insurancé/déve markets (e.g. index-based insurance

or weather derivatives) without paying premium $dies. Support may include

. providing the regulatory institutions and infornaatal support,

. the development of informational infrastructure (nboring equipment and databases),

. direct participation in the market during the staytphase, e.g. by offering options based

on weather indexes, or by providing public re-irsue,
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. other forms of start-up support.

- Support of the development and operation of mufualds. Public policy could provide
matching contributions to those of the farmers setdup the rules for funds’ withdrawals. This
can be a viable option to securitize productioksim the case of specialty crops or animal
diseases.

- Support of institutional arrangements in the sexigmublic private partnerships that provide risk
management services to the farmers. Since thetisgleof an optimal portfolio of risk
management tools is a complex task it can be ddubse farmers — besides all other tasks they
have to accomplish in their predominantly smalitedium sized operations — will ever be able
to cope with this problem. Instead, special inittus could take over the task of creating and
managing such portfolios that fit the need of pattr farm types. The farmers themselves
would then only have to deal with one aggregat&unsent aimed at reducing their downside
risk of income.
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Epilogue

At the final project meeting in Warsaw, Februarp0two steering committee members were asked
to reflect on the Income Stabilisation project. ifhews are different with respect to whether ther
should be premium subsidies. Views converge witfarg to the need for further analyses in the
international agricultural risk management arena.

Reflections by Carlo Cafiero, Warsaw, February 2008

Reflections were structured along the lines of whdous components of the Income Stabilisation
project:

(1) Risk exposure:

- There is a need for household level income dat®As not sufficient.

- Indications on the cost of risk exposure could b&imed indirectly througlexpenditure
patterns of farm households and bankruptcy rates.

- What about tax systems? Are there tax returns togefess? Do they ‘match’ FADN data?

- Academicians should suggest ways of improving FADN.

- With regard to future scenarios we should antigpah patterns of correlation (which is
difficult), structural adjustments and behavioueided to reduce risk exposure.

(2) Risk management experience and perception:

- Is there any country where multiple peril crop irsce is available without public subsidy?

- Does the subsidy to the premium sahrg/ of the market failures that plague insurance?

- If governments want to promote insurance, they khaddress the real market failures,
such as information asymmetry and monitoring issues

- “Insurability” of the risk, that is the extent tolweh market-based insurance is capable of
effectively spreading the cost related to a centsik, should be considered more carefully
before suggesting that a subsidy may promote fyzation.

(3) Economic impact and policy options:

- With respect to identifying farm-level impact otki management instruments, the whole
farm, i.e. portfolio approach, is well chosen. Euestter would be a whole household,
consumption smoothing approach.

- How to deal with the asset value, i.e. the “weaffect”?

- Policy options should consider the potential fater contracts.

- Basis risk can be pooled as it is idiosyncratidbfinition.
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- Virtuous behaviour, i.e. the incentive to proteatiyyield is still there — no moral hazard.

- Innovative contracts should consider the differebeéveen price and yield risk. A low
price is a benefit to the purchaser of the prodingtrefore the aim is how to have them to
“chip in” the risk management pool.

(4) Concluding remarks:
- Why aiming at policy intervention for protectingti@ers from risk exposure?
- New issues that have not been covered: liabilisk for product quality, environmental
damages, contractual breaching risk, value chaitupiions.

Reflections by Nikiforos Georgiadis, Warsaw, Februa  ry 2008

After 3 years of research, discussions and hardk we Income Stabilisation project is reaching its
completion. Scientists from established and new begratates worked together to collect information
related to: (1) risks threatening farmers’ incomeai number of selected member states; and (2)
policies and established methods of managing thsls® and related tools used by the farmers both in
EU and other parts of the world. Data were analys®di processed to quantify the risk exposure of
farm households. Furthermore, the WTO and CAP imparc farmers’ risk exposure and risk
management opportunities were examined. A whola fawodel is developed which provides insight
into the impact of risk management instrumentsasmfincome volatility and farm crisis risk. Finally

a synthesis of the above works resulted in a Ifstviable risk management tools including
recommendations for designing and implementatisues.

It is worthwhile to point out that a considerabtacunt of information needed for the works of
the project was raised from previous studies sactina “risks and crisis management in agriculture”
requested by the European Parliament and preparedabdo Cafiero et al., or the “Agricultural
Insurance Scheme” requested by the European Coromessd prepared by the Joint Research Centre
in Ispra, ltaly, as well from official statisticaburces, such as the FADN records and by conducting
original research about farmers perceptions of eigkosure and risk management instruments. (The
latter is an interesting work that revealed someamticipated perceptions but also verified some of
our century old beliefs shaped in our universityes, about farmers’ attitudes).

| am sure that in the future the conclusions amdrédtommendations made by the project team
will become a reference for policy makers and trethmdology and analyses conducted will also
become a reference for the academic people woitkitite field of risk management in agriculture.

| believe that much of the work done is applicalolehe member states, though to a varying
degree, as each country has developed its owmralagement tools which may not be the same as
those developed in other member states.

The analysis carried out by the project team aedatbrk done by other researchers and authors
in the past, confirm that there are considerabiaatic, farming practices and farm types difference
among regions and countries in the EU as well asngnthe on and off-farm risk management
strategies followed by the EU farmers and the merstades.

If one adds to this, the complexity of the risk fijeoof a farm, he/she easily arrives at the
conclusion thaflexibility in farm risk management policies at a Europeael ieva must

Policy flexibility, among other things implies thexistence and availability of as many as
possible, risk management tools. Indeed, the prégeen has worked out and presented a considerable
number of instruments that could be used by farmers
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In the field of risk transfer or risk sharing, tité@hal insurance, index insurance and weather
derivatives as well as hedging price risks withufas and options and cash forward contracting are
discussed. Although the non traditional tools aweged by the project team for their effectivendiss,
is admitted that their use is still fairly low ihdir birthplace, the USA. In the EU, only a coupfe
pilot index insurance programmes are run whereasthee derivatives are used by reinsurers (e.qg.
Swiss Re, Munich Re) in order to reinsure insuodfaring traditional insurance to their clientsh@t
means, that the market for non-traditional riska$far management tools used by farmers, virtually,
does not exist in the EU).

Therefore, taken into account the limited use es¢htools in the USA (much earlier introduced
there), the existing efficiency gap between Europaad American futures markets, the small to
medium European farm size and the diversity infénm types recorded in the member states (which
are characteristics that increase the basis rislstlaerefore make the above mentioned tools less
attractive), one could argue that the market oftnaditional risk transfer or sharing tools in tfeort
and medium term (say a period of at least 10 yeuatislemain a niche market.

This implies that the traditional insurance markéf remain a mainstream market and the
traditional insurance will remain one of the maimahcial tools for farmers’ risk transfer duringeth
next decade.

The above view is also supported by the findingspnted in the final paper about farmers’
perceptions (Szekely and Palinkas), that the mgjofithe farmers (more than 60%) “would continue
using the currently applied method in the future”.

Taking the above into consideration, it would besenvio strengthen the traditional insurance to
cope with an increased need for risk transfer enrtext, at least, decade during which, however, any
effort has to be made in order to develop non-ti@til tools.

In the policy options draft paper of this projeate can find recommendations for establishing
viable private markets for catastrophe insurancdoorimproving the regulatory and supporting
infrastructure or for direct intervention/partictjpen in the market (developing non-traditional risk
transfer tools or providing reinsurance). My feglis that very few people would disagree with these
recommendations, but | would like to point out they are formulated in a rather qualitative form
and therefore their adequacy and efficiency regartheir impact on insurance market development
cannot be fully evaluated in the framework of {hisject.

However, it is explicitly stated, that in all caspsivate insurance should be developathout
paying premium subsidiehe key words for arriving at this absolute airchfposition are: rent
seeking, efficiency, tax payers, and a little ofnpliance. But one could argue that in our free mark
economies on both sides of the Atlantic Oceane staérvention is not unknown at all. Various types
of state subsidies given to various stakeholdelertize free competition a little bit less free amore
distorted. If we wanted to make decisions on a maientific basis, either we should abolish all of
them (which, in practise looks impossible) or aigt@ comparative study should be carried out in
order to compare the various types of public spemndie. subsidies, so that the policy makersmaie i
position to decide which one is less efficient mrensusceptive to rent seeking or constitute atgrea
burden on the shoulders of the tax payers. To nopkedge, there is not available sufficient work of
this type and therefore one could argue thatdiisemely risky to base the relative conclusionthisf
project on a limited existing literature on the jgah There is not available sufficient work even f
those issues used to put the blame on the premubsidies. (According to the findings of this
research project we have—world wide—no evidencd, dnly indications “that the insurance
companies end up capturing the rents, i.e. profitsylting from the premium subsidies” (Garrido and
Bielza, 2008). Therefore, a thorough quantitatimalgsis about rent seeking, has to be carried out
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before making any decision, based on this argumintexclude premium subsidies from risk
management policies.)

| would be more prepared to discuss Carlo Cafievi@sy that the EU, in order to subsidise by
50% the premium of a multi-peril European crop msice programme, would have to pay such an
amount of money that it may not be available utidermprevailing conditions in the European Union.

Nevertheless, we do not need to examine the igdspeemium subsidies looking at the extremes
(nothing or everything). The project team is noindahis when proposing reinsurance as a possible
risk management instrument. They would have rejectgnsurance on the same basis (of that of
premium subsidies mentioned above) if they hadnaeséd the capacity needed for a full reinsurance
coverage both for the crop and livestock sectomilar, for instance, to that offered by the
“Consorcio” (CCS) in Spain. | believe they havehing like this in mind. | believe they are thinking
something smaller. That is, also, the way we havidlitow when examining the premium subsidies
issue. Think small. Think in a flexible way. Letalk about premium subsidies in countries that just
start developing crop and livestock insurance. €tisltalk about premium subsidies for the
introduction of new agricultural insurance produgctst available in the market currently, or newly
introduced agricultural insurance schemes, or tatlsabout much smaller than 50% EU participation
in premium subsidies of established programmes (#meaining covered by the member states).
Finally, let's talk about premium subsidies as atiam among other options that are available within
certain budgetary constraints. Then, the amoumariey required will become much smaller and we
will be in a position to examine from a realistimt of view the possibility to provide it.

Talking about premium subsidies, it would be wolliiies to remind the findings presented in
the work by Garrido and Bielza, that: (i) the pettegie of the insured crop production in the member
states with no insurance subsidies accounts for tiel one fourth of that in the member states with
insurance subsidies; and (ii) growing insurancefplios increase the effectiveness of risk pooling
and reduce the cost of reinsurance).

| would add, from a point of view of a practitiortbat sizeable insurance portfolios allow for
economies of scale, investments in know-how andangx quality of services.

Following the previous discussion | could arguet tabsidised insurance should be a
fundamental option in the EU risk management poding it should be placed in the same order of
importance with reinsurance. However, | would likeadd a few more arguments for this, related to
the financial sector and the EU-WTO new regulataryironment that will prevail in the next decade.

The regulatory environment within which the finaalcsector will be obliged to operate in the
immediate future is becoming harder. Banks hawedik within the Basel Il framework. More strict
rules apply now, for defining a delay in the repayiof a loan as a default. Increased numbers of
defaults may pose a threat to the credit risk nodélthe banks. Because such a development may
lead to increased regulatory capital requiremehts,banks would be extremely disliked and would
counteract to eliminate the possibility of expeciag a situation like this by providing credit umde
more strict rules to farmers that are not proteetgequately by a safety net. Following this, mare a
more farmers will face the danger of a less acbkssand more expensive credit market. A
combination of a restricted and costly accesséditand of a not adequate safety net will leadrto
increasing number of farmers being ruined. Prensuiysidies will increase farmers’ capability to get
insured a fact that will improve their access teddrand will reduce the possibility of being deelth
defaulted and finally bankrupted after a disaster.

Solvency I, is a coming regulatory framework, withwhich the insurers will be forced to
operate by the end of 2012 (at the latest). Intype of regulatory framework, insurance produdts o
higher volatility may lead to greater regulatorpital requirements (MCR or SCR) and therefore they
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will be less attractive to insurers. Thus, an ieswrill have an additional (to the existing) reason
consider as more attractive, for instance, carrarste than multiple peril crop insurance. Solvelicy
will contribute to more nervous and impatient maskier high volatility insurance products, such as
crop insurance, and to fewer insurers writing adtical insurance, a fact that may lead to higher
premiums.

Premium subsidy can work as a stabilising factadhose markets and help in keeping inside the
market both insurers (by assisting them to buslizaable agricultural insurance portfolio withinialn
they could more efficiently diversify the risk irpace and in time and therefore to reduce their
portfolio volatility) and farmers (by reducing thensurance cost, which in agricultural insurange i
often unbearably high, and thus allowing them ty shsured at an affordable cost). It should be
reminded that insured farmers have easier ancttestly access to credit.

Availability of reinsurance will have a similar, tooot equal, effect directly on the side of the
insurers and indirectly on the side of the farmers.

Last but not least, the EU regulatory environmetated to state aid provided on the basis of
articles 87 & 88 of the Treaty is changing accagdio the Commission Regulation (EC) No 1857/
2006 and the “Community Guidelines for State AidAgricultural and Forestry Sector 2007 — 2013".
In article 11 (point 8) of the above regulationsitstated that “From 1 January 2010, compensation
offered must be reduced by 50% unless it is giediatmers who have taken out insurance covering at
least 50% of the average annual production...andtttestically most frequent risks...".

In a number of member states agricultural insuramc@derdeveloped and most of their farmers
are a little acquainted or not acquainted at alhwrop or livestock insurance and, in additiorthis,
they are discouraged to be insured due to high ipramates and low quality services. (A narrow
insurance market is expensive. A narragvicultural insurance market is unbearably expensive).

Many of the said farmers, not being insured acowrdd the above regulation, will suffer losses
for which they will not be eligible to receive addhcompensation greater than the 50% of what they
would be paid before the 1/1/2010.

Taking into consideration that: (i) the percenta§¢he insured crop production in the member
states with no insurance subsidies account for onlg fourth of that in the member states with
insurance subsidies; AND (ii) according to our eigrece, the insurance markets need long time to
develop and this time is much longer without sulagid the premium, one could argue that the above
countries will have no chance to make availabl¢htr farmers, in the mid term, even single peril
insurance products in some of the agricultural tinas, without adopting policies that incorporate
premium subsidies.

Without such policies the market may remain sneadhensive and poor in products’ quality and
availability for many years, and less transparerd—asurers, operating independently, rarely
publicize technical information (which is not thase in subsidized schemes)—even if this market is
supported by other measures proposed by the prtgeah. In such a case the farmers of those
countries will be asked either to buy low qualigxpensive products or to retain a big part of the
catastrophe risks. In the first case a considenalheber of them will fail to remain insured andfe
second case an increasing number of farmers wibfine bankrupted after each occurrence of a
natural disaster.

As a last note to this section of my speech, | @dike to point out that the WTO regulatory
framework regarding agricultural insurance may alsange. To my knowledge the Americans, in the
framework of the present round of the WTO negaiiadi push towards a revision that may put the
premium subsidies in the Green Box. If such a remisakes place more countries will incorporate
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premium subsidies in their agricultural risk managat policies in an attempt to make their farms
more competitive.

Recapitulating, | say that although | believe thr@mium subsidies present advantages that have
been disregarded in this study, | would agreettiet also do generate problems. However, because |
have right now a terrible headache, | will not ot head off. | would rather take an aspirin or aeot
appropriate medicine. Thus, | maintain that themuen subsidies should be incorporated in the
recommended policies (as an option), in a flexisdgy, so that insurance could play its significaér
as a risk management tool in the next decade. Tasmhe same goal, the contribution of reinsurance
will be decisive and its role should be emphasirethe final document that will reflect the brilti
work done in the framework of the Income Stabiltaproject.

Thank you for your patience.
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Appendix A Reflections from an Eastern EU perspecti  ve

Income Stabilisation project findings were elabedabn during a one-day workshop near the end of
the project. As the workshop’s focus was on Eaditsragricultural circumstances, the workshop was
organised in Warsaw, in order to facilitate locgberts to participate. The workshop was attended by
26 experts, originating from both Eastern EU mem&tates and non-Eastern EU member states.
Experts evaluated statements based on the Incaabdi§ition project and assessed their applicgbilit
to Eastern EU agricultural circumstances. Evaluatiovere on a four-point scale, ranging from 1
(fully disagree) to 4 (fully agree). Results areowh in Table A.1. Statements exactly reflecting
Income Stabilisation project conclusions are marked an asterisk.

Table A.1 shows that experts generally agree oje@trr conclusions to be applicable to Eastern
EU agriculture. Strongest agreement, both for aspmiginating from Eastern EU member states and
non-Eastern EU members states, was found for ted fug public policy to facilitate private markets
by educating farmers and extension workers inmakagement issues and the use of derivate markets
(statement 27). Agreement scores for both groupexpérts are 3.33 and 3.42 respectively. Experts
also agree on crises to be mainly caused by weattiemarket risks (statement 14). They furthermore
agree that some member states are more exposedomé falls than others (statement 7) and (as a
consequence) that risk premiums per hectare ditfbstantially across member states (statement 20).
There is also agreement on decoupled direct pay@aying a key role in stabilising farm incomes
under a less protective CAP (statement 6). Expertgldition agree that many innovations, such as
derivatives and public-private risk sharing, endatge opportunities for transferring risks, althioug
experts originating from non-Eastern EU membelestaeem to be more confident about this issue.

Table A.1 also shows that there is some disagneeatmut the general applicability of some of
the project conclusions to Eastern EU agricultdres is for instance the case with regard to the
expected farm-level impact of future scenarios.dftq especially those not originating from Eastern
EU member states, do expect a significant impach W TO agreements on farm incomes (statement
5). In addition, they believe that more liberalipigs actually will induce arable farmers in Easter
EU member states to change their farm plans (s&ated8). With regard to the farm types and size
classes more likely to face income risks, expemsnat convinced that in Eastern EU circumstances
these are crop farms (statement 8) and small agd farms (statement 9). Furthermore, 50% regards
diversification as potentially becoming an impottaisk management tool in Eastern European
agriculture (statement 19).

With regard to the statements not directly basedngcome Stabilisation project conclusions,
experts generally agree that farmers are not &ulgre of the wide spectrum of risk management tools
available (statement 16). From all statements gig&perts originating from non-Eastern EU member
scored their most extreme “disagreement score” 1i&3) on this statement, probably reflectingrthei
strong and very similar opinions about this issbgperts also agree that insurance schemes for
production risks are underdeveloped (statementag@)that insurance schemes are not only attractive
in case of subsidies (statement 22) and catastr@wants (statement 21). The wider applicability of
insurance schemes (statement 21) was especiadlgsett by experts from non-Eastern EU member
states.
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Table A.1: Agreement on Income Stabilisation issues frompiespective of Eastern EU agricultural
circumstances (1=fully disagree, 2=disagree, 3=agfefully agree). More than “50% agreements”
are in bold (n=26)

Statements 1 2 3 4 Mean scores
%) (%) () (%)

Eastern Other
EU EU
(n=12) (n=12)

Past risk exposure

1. Income fluctuations are mainly determined by yigdtts 4 54 42 - 2.58 2.25

2. Farmers are used to large income fluctuations* 4 3 58 8 2.75 2.67

3. Catastrophic events hardly cause farmers to goefirok 8 31 50 11 2.83 2.58

4. FADN data can not be used to trigger (crisis) gakments* - 23 46 31 2.92 3.17

Future risk exposure

5. Overall, new WTO agreements have no significanicopn 19 54 23 4 242 183
farm income levels and risk of low incomes*

6. In aless protective CAP, decoupled direct paymplatg a key - 12 65 23 291 3.25
role in stabilising farm incomes*

7. Some member states are more exposed to incoméhalls - 4 65 31 3.17 3.33
others*

8. Crop farms face higher prob. of neg. income thaesliock 4 46 46 4 2.67 2.25
farms*

9. Small (< 16 esu) and large farms (> 100 esu) aremo 4 54 38 4 2.55 2.27

threatened by the risk of low incomes than mid&izems*
Review of the risk management arena

10. The performance of publicly provided crop insurarsce - 25 67 8 2.82 291
improved due to e.g. surveillance and better nsluations*

11. Governments increasingly require farmers to conhtrac - 16 60 24 3.00 3.08
insurance for being eligible for ad-hoc disastgmpents*

12. Many innovations, such as derivatives and publicape risk - 12 56 32 3.00 35"
sharing, enlarge the opportunities for transferrisgs*

13. Public(-private) compensation schemes for contagaimal - 29 63 8 2.80 2.83

diseases face problems of moral hazard*
Risk and risk management perception

14. Crises are mainly caused by weather and market*risk - 19 46 35 3.25 3.17

15. Property insurance is the most important risk manant tool - 42 50 8 2.75 2.58

16. Farmers are fully aware of all risk managementdesiilable 27 62 11 - 1.83 1.92

17. Decoupled payments are not perceived as a riskgeament 12 19 61 8 2.50 2.75
tool

The economics of risk management instruments

18. More liberal policies do not induce arable farntershange 4 67 25 4 2.20 2.42
their farm plan*

19. Diversification is not likely to become a key rislanagement 8 42 42 8 2.58 2.33
tool*

20. Risk premiums per hectare differ substantially asnmember - 4 71 25 3.08 3.40
states*

21. Insurance schemes are only attractive for catasit@yvents 15 66 19 - 242 167

22. Insurance schemes are only attractive in caseenfipm 4 52 44 - 2.33 2.36
subsidies

112 experts are from Eastern EU member statesoh2 dther member states and 2 responded anonymously.
“Asterisks (*) reflect Income Stabilisation projecinclusions.
3Asterisks (* and **) indicate significant differees, i.e. at £0.005 and £0.10 respectively.



An Eastern EU perspective

Table A.1 (continued): Agreement on Income Stabilisatioméssfrom the perspective of Eastern EU
agricultural circumstances (1=fully disagree, 2adree, 3=agree, 4=fully agree). More than 50%
agreements are in bold. Statements reflecting lec@tabilisation project conclusions are marked
with an asterisk (n=26)

1 2 3 4 Mean scores
%) (%) () (%)

Eastern Other
EU EU
(n=12) (n=12)

Policy options for risk management

23. Crisis risks are unforeseen, happen infrequentlyrafated - 12 61 27 3.08 3.25
losses exceed the individual capacity to cope*

24. The only short-term way for public policy to deatlwcrisis 8 39 38 15 2.58 2.58
risk, is to provide direct damage compensation*

25. Conditions for providing disaster relief need tode¢ at EU 4 35 42 19 2.75 2.83
level*

26. Insurance schemes for production risks are undeftdped - 19 73 8 2.75 3.00

Public policy needs to facilitate private markegs b

27. educating farmers and extension workers in riskagament - - 62 38 3.33 3.42
issues and the use of derivate markets*

28. supporting the development of insurance and dévivat 8 38 35 19 2.58 2.75
markets, butvithoutpremium subsidies*

29. developing and operating mutual funds for speciedtyps and 8 15 54 23 3.08 2.75
animal diseases*

30. developing risk management services that take faverers’ 4 19 65 11 3.00 2.75

complex risk management tasks*

112 experts are from Eastern EU member statesoh2 dther member states and 2 responded anonymously.
“Asterisks (* and **) indicate significant differees, i.e. at £0.005 and R0.10 respectively.
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Appendix B Assessment of policy scenarios

The base model for simulation of policy scenario ef fect on farm income distribution

The level and volatility of farm incomes were esttad using a Monte Carlo simulation method in a

farm model constructed for the @Risk package. Keneparameters of the base modekhich were

calculated from historical data can be groupeabgws:

- means of structural variables to describe the figpes (e.g. size of activities, yield, prices,
inputs or costs) calculated from FADN data baselferyears 2002-2004;

- standard Deviation for selected variables;

- cross correlations: (i) farm related (input-outpnput-input) from historical farm data; (ii)
market related (price-price, price-yield; yield4giefrom national statistics data.

Due to data limitations input-output correlations €rop production were not included in the model.
Most of the farm activities in the model were ddssd by the parameters of the distributions
(standard deviation) of yields and prices. Simjlathe standard deviation was estimated for sedecte
cost variables (energy, fertilizers, pesticidegdse purchased and farm produced feed for animals)
Other variables of the model (e.g. fixed costs)ematroduced as constant values specific for each
farm type. For simplification a normal distributifor all variables was assumed. The distributios wa

truncated on the left side at O for yields andpioces at the values, optionally, &~ 20 or 0 or the
intervention price, depending on which was the égjh

The estimation ofstandard deviation in the base periodwhich is a basic measure of
instability of yields and prices in the simulatiomodel, created some difficulties related mainly to
available sources of data. In thase of Polanddata from two different sources have been merged:
FADN results for the period 2002-2004 and Farm 8yfvfor the years 1997-2001, adjusted to
FADN standards. For a given farm type (activitgesiall observations have begooled across years
(1997-2004) and standard deviations were estimfatethe whole set of variables. Because the Farm
Survey, which is not fully compatible with FADN,quides historical data for a long period, however
for much smaller population of farms (about 100(warage in the period considered), all farms from
the Farm Survey which represent farm types selefdedimulations were merged with randomly
drawn 10% of FADN farm population.
Splitting the population of farms into selectednfatypes, and drawing data on single activities from
smaller samples, which do not appear in all fameduced strongly the number of observations which
can be used for estimation. That is why it wasdkstio pool all the observationswithin each farm
type and estimate the standard deviation for thelevbet of variables. Consequently, the analysis an
its results are interpreted in relation to the egueed €x-postfor the base period) and envisageg-(
antefor scenario analysis) situation in thepulation of farms, rather then in a single farm.
Any estimates of means and standard deviations th@mpooled data in the simulations produce a
randomly chosen value that depends on all the aoedbsources of variation, including the hopefully
small net sampling errors, between farm performédeeels and year to year variations due to weather
and market/policy conditions.

14 Farm Survey conducted by the Institute of Agricidtuand Food Economics in Warsaw. Polish FADN,
which have been established very recently, provitd¢a for the years 2002-2004 only, but for a lazgeple of
farms (12000 in the year 2004).
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As a result, the simulated income distributionstfe represented farm population show the
proportion of all farms likely to fall below someitecal level, reflecting their economic viability-he
statistics (mean and SD) capture all the variagioen though it is not separated out into its rethpec
components.

Table B.1: Determining price level assumptions for policy sao®ms — summary table.

Base

Most likely Likely A . . Protectionist
(2002- (2013) (2018) Likely B (2018) Liberal (2018) (2018)
2004)
Own assumptions based on OECD-FAOQ projections
Expected reduction of prices resulting of
policy liberalization:
OECD-FAO - Stronger for commodities with higher initial
o OECD-FAO  Projection price support (measured by nominal protection
Statistics Projection ~ 2007-2016 coefficient — OECD, PSE database) 5-10% above
and FADN 55572016  (extended to . , - 2016 projections
2018) Price reductions moderated by a positive (except for
impact of liberalization on world market pricessugar, potatoes)
. Range of
Range of assumed price .
decreases assumed price
decreases
- 0,
(0-25%) (5-35%)

Sources: The OECD-FAO Agricultural Outlook 2007-80DECD: Agricultural Policies in OECD Countries:

Monitoring and Evaluation 2007; U.S. Proposal fof @/ Agriculture Negotiations: Its Impact on U.S. and
World Agriculture, FAPRI; CARD Working Paper 05-WHL7, December 2005; OECD (2007) Commodity
Market Impacts of Trade and Domestic Agriculturali€®y Reform, 2007.
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Table B.2: World market prices as % of the EU prices (estisiatenominal protection from OECD
PSE calculation).

Product 1986 - 88 2004 -2006 2004 2005 2006p
Sugar 29 40 32 38 57
Beef and veal 44 51 47 50 56
Poultry 56 57 52 60 61
Sheep meat 35 64 68 65 58
Milk 21 71 50 100 75
Pig meat 78 81 75 85 86
Maize 45 88 83 85 97
Other grains 41 99 98 98 100
Wheat 47 100 100 99 100
Rape seed 42 100 100 100 100
Eggs 81 100 100 100 100

OECD: Agricultural Policies in OECD Countries : Mtoring and Evaluation 2007
(and own calculations)
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Figure B.1: Percentage changes in world prices — Impact of BrSposal for WTO Negotiations.
Source: U.S. Proposal for WTO Agriculture Negotias: Its Impact on U.S. and World Agriculture,
FAPRI, CARD Working Paper 05-WP 417, December 2005.
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Figure B.2: Percentage changes in world prices — Impact of %ibggalisation. Source: OECD
Commodity Market Impacts of Trade and Domestic égjtural Policy Reform, 2007.
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Figure B.3: Price level assumption for crops for policy scémrBase (2002-2004) = 100. Source:
own assumptions based on methodology describdekitekt.
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Figure B.4: Price level assumptions for animal products folicgoscenarios, Base (2002-2004) =
100. Source: own assumptions based on methodoksyprided in the text.
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Table B.3: Volatility of agricultural prices in EU and Worlcharket - Coefficient of Variation for
period 1993-2005.

Product World Market EU established CV [%] EU new CV [%]

member states member states (1996-2003)

Netherlands 12.3 Hungary 19.9

Germany 12.4 Poland 9.8
Wheat 19.3 Spain 11.4

Denmark 9.5 Averages:

France 11.4 OMS 11.0

UK 9.1 NMS 14.9

Netherlands 454 Hungary 33.6

Germany 50.2 Poland 20.2
Potatoes n.a. Spain 19.8

Denmark 25.4 Averages:

France 39.6 OMS 35.9

UK 34.9 NMS 26.9

Netherlands 11.2 Hungary 26.3

Germany n.a. Poland 10.5
Sugar beet 23.5 Spain n.a.

(sugar) Denmark 6.8 Averages:

France 4.8 OMS 8.0

UK 9.1 NMS 18.4

Netherlands 4.8 Hungary 23.1

Germany 4.4 Poland 15.0
Raw milk n.a. Spain 4.8

Denmark 1.8 Averages:

France 2.0 OMS 4.0

UK 6.1 NMS 19.1

Netherlands 6.8 Hungary n.a.

Germany - Poland n.a.
SMP 16.2 Spain 6.7

Denmark - Averages:

France 7.3 OMS 7.6

UK 9.5 NMS n.a.

Netherlands 16.7 Hungary 12.1

Germany n.a. Poland 4.9
Cattle 10.8 Spain 8.2

Denmark 1.6 Averages:

France 8.1 OMS 8.7

UK n.a. NMS 8.5

Netherlands 14.3 Hungary 21.3

Germany - Poland 111
Pork 17.3 Spain 131

Denmark 14.7 Averages:

France - OMS 13.6

UK 12.3 NMS 16.2

Netherlands 7.6 Hungary 9.4

Germany 5.5 Poland 9.0
Poultry 8.9 Spain 9.5

Denmark 4.9 Averages:

France 4.1 OMS 6.3

UK - NMS 9.2

Source: own estimates based on FAO database.
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Table B.4: Changes in volatility of world market prices due golicy change in EU and other
countries.

Wheat Coarse grains  Oilseeds Rice
Ol_)served dqta _1985-2001: CV_ with partial 0.95 0.19 017 0.25
price transmission in all countries
CV with complete price transmission only in 0.16 015 015 0.23
the EU
CV with complete price transmission the EU
Switzerland, Japan, Canada, Mexico, United  0.14 0.13 0.13 0.2
States
Reduction in variability when allowing 45% 3206 2306 21%

complete price transmission
Source: OECD (2004) Risk effects of PSE crop measur
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Figure B.5: Assumptions for volatility of crop prices for pojiscenarios, Base (2002-2004) = 100.
Source: own assumptions based on methodology teslan the text.
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Figure B.6: Assumptions for volatility of prices of animal pnacts for policy scenarios, Base (2002-
2004) = 100. Source: own assumptions based on a@thgy described in the text.
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Figure B.7A: Mean farm incomes in selected farm types—Germany.
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Figure B.7B: Mean farm incomes in selected farm types—the Nkthds.
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Figure B.7C: Mean farm incomes in selected farm types—Poland.

X



Appendix B

B 132 m 412 @ 502 B 81-822
60000
50000
40000 Z ; /
30000 - ; /
20000
10000
o |
-10000
Base ML 13 LikA18 LikB18 LIB18 PRO18
Figure B.7D: Mean farm incomes in selected farm types—Spain.
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Figure B.7E: Mean farm incomes in selected farm types—Hungary.
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Figure B.8B: Risk of low incomes in selected farm types and memsbates—the Netherlands.
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Figure B.8C: Risk of low incomes in selected farm types and mamnskates—Poland.
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Figure B.8D: Risk of low incomes in selected farm types and namsbates—Spain.
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Appendix C Rating risk management instruments

Table C.1: Rating alternative risk management tools (1 mérmax).

Policy option Discriminates between Addresses risks of Acceptance by
normal risks, crises livestock
and disasters* epidemics*
Farmers Insurers and
other private
agents*
EC (2005)-Option 1 5 1 2 1

(Insurance for natural
disasters only)

EC (2005)-Option 2 1 2 2 (varies 1
(Stabilisation funds) across

member

states)
EC (2005)-Option 3 2 2 3 1

(Providing basic

coverage against income

crises))

Cafiero (2005) 5 4 2 2
alternative proposal

(For ad hoc crisis aids;

only ex-postdirect

damage compensation)

EC (2007) — EU-wide system of agricultural insurane:

(1) Single-risk or MPC 2 1 3 3
(2) Yield insurance 2 1 4 3
(3) Whole-farm yield 1 3 1 2
Insurance
(4) Income/Revenue 2 4 3 4
Insurance
(5) Area index insurance 2 2 2 3
(arable crops only)
(6) Indirect-index 3 2 1 4
insurance
(7) Public reinsurance 2 2 4 (to the 5
extent that
insurance
becomes
cheaper)

*1: poor discriminant; 5 strong discriminant.
Source: Authors’ own elaboration based on the rdatument Garrido and Bielza (2008)
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Table C.2: Rating alternative risk management tools (1 mimékx).

Policy option Prone to welfare Incentives for: Cost Compati- Complement (1)/ Vulnerabilityto  Reliance on  Administr.
losses due to Mis- Excessive  effectiveness bility with  substitute (5) with  rent seeking* large complexity
informational reporting risks’ (DU/public other EU privately offered reinsurance
asymmetries actual lossés  exposuré Expend) policies instruments* costs*

EC (2005)-Option XInsurance 1 1 3 4 5 2 2 4 3

for natural disasters only)

EC (2005)-Option 2 1 1 1 4 4 2 2 1 3

(Stabilisation funds)

EC (2005)-Option 3(Providing 3 2 4 5 2 4 3 5 4

basic coverage against income

crises)

Cafiero (2005) alternative 1 2 3 4 2 1 2 2 2

proposal (For crises’ ad-hoc aids;

only ex-postdirect damage

compensation)

EC (2007) — EU-wide system of agricultural insurane:

(1) Single-risk or MPC 2 1 3 4 3 1 4 1 3

(2) Yield insurance 2 2 2 3 2 3 3 2 4

(3) Whole-farm yield Insurance 3 3 4 3 2 3 3 3

(4) Income/Revenue Insurance 2 3 3 4 2 4 4 3 5

(5) Area index insurance (arable 3 2 3 2 1 4 2 4 4

crops only)

(6) Indirect-index insurance 4 1 4 2 2 2 2 2 4

(7) Public reinsurance 1 1 2 2 2 1 2 3 3

*1: poor discriminant; 5 strong discriminant.

Source: Authors’ own elaboration based on the magument Garrido and Bielza (2008).



Appendix D Descriptive statistics farmers’ percepti ons

Table D.1la: Has the farmer ever had to face any unexpectedt ¢liah threatened the farm with
bankruptcy?

Germany Hungary Netherlands Poland Spain
n=201 n=201 n=235 n=206 n=200
(A) (B) (©) (D) (E)
Has any Yes 21.9% 40.3% 25.5% 17.5% 56.5%
unexpected event - ACD - - ABCD
threatening the No 78.1% 59.7% 74.5% 82.5% 43.5%
farm ever BE E BE BE -

occurred? Total 100.0% 100.0% 100.0% 100.0% 100.0%

Table D.1b: Type of critical event (if there was any).

Germany Hungary Netherlands Poland Spain
n=201 n= 201 n=235 n=206 n=200
(A) (B) (©) (D) (B)
Climatic 23.3% 71.6% 30.0% 54.3% 82.3%
- AC - A ACD
. . 4.7% 11.1% 30.0% 5.7% 5.3%
Epidemic ) i ABE ) )
|eT£?1 ;‘; Oe‘éflglts Farmer's 14.0% 6.2% 26.7% 31.4% 1.8%
personal health E - BE BE -
Market 39.5% 50.6% 31.7% 31.4% 9.7%
conditions E E E E -
. 25.6% 23.5% 26.7% 5.7% 3.5%
Policy measure: E E E ) _
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Appendix D

Table D.2: Aspects of crisis situation in crop productionfie last ten years.

Germany Hungary Netherlands Poland Spain
(A) (B) © (D) (E)
Mean Mean Mean Mean Mean
n n n n
Min. Min. Min. Min. Min.
Max. Max. Max. Max. Max.
SD SD SD SD
Greater than Greater than Greater than Greater than Greater than
2.90 2.99 2.88 3.03 4.21
Nr. of times unexpected yield 192 192 82 204 149
loss exceeded 10% of planned 0 0 0 0
yield in the last ten years 10 10 10 50 10
1.80 1.95 2.23 3.80 2.27
- - - - ABCD
40.02 47.08 27.39 4.42 69.59
% of land affected by most 184 153 366 137 13%3
ﬁgg‘;ae'nyég')d loss (if such 100 100 100 90 100
27.38 28.44 30.01 12.81 24.41
CD CD D - ABCD
17.95 36.09 29.45 25.70 65.59
o 164 171 31 175 143
% of total farm revenue
affected by the most critical 0 0 0 0 33
yield loss (if such happened) 100 100 100 80 100
15.13 20.70 28.16 15.38 26.12
- AD - A ABCD
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Farmers’ perceptions

Table D.3: Farmers’ ratings of factors harmful to crop produti{member state averages; 1-3-
Harmless, 3-5-Moderately harmful, 5-7-Very harmful)

Germany Hungary Netherlands Poland Spain
(A) (B) ©) (D) (B)
Mean Mean Mean Mean Mean
n n n n n
SD SD SD SD SD
Greater than Greater than Greater than Greater than Greater than
5.82 5.04 4.85 3.05 5.68
Viral and bacterial diseases 193 192 85 202 148
1.28 1.64 1.76 1.87 1.47
BCD D D - BCD
5.60 5.45 5.21 2.80 5.20
Fungi 194 194 87 200 143
1.14 1.56 1.64 1.72 1.65
D D D - D
4.68 4,95 4.37 3.07 431
Weed 192 193 84 201 143
1.28 1.58 1.82 1.88 1.84
D DE D - D
4.77 5.17 5.22 3.66 4.43
Insects 193 195 89 202 143
1.47 1.48 1.54 2.00 1.80
D ADE DE - D
4.21 2.43 - 5.23 3.23
Invertebrata 190 184 i 201 144
1.59 1.57 - 1.99 2.02
BE - - ABE B
3.87 3.11 - 4,90 3.86
Vertebrata 190 190 - 201 146
1.64 1.81 - 1.98 2.00
B - - ABE B
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Table D.4: Aspects of crisis situation in livestock produatia the last ten years.

Germany Hungary Netherlands Poland Spain
(A) (B) ©) (D) (E)
Mean Mean Mean Mean Mean
n n n n n
Min. Min. Min. Min. Min.
Max. Max. Max. Max. Max.
SD SD SD SD SD
Greater than Greater than Greater than Greater than Greater than
NI, of times unexpected 1.86 1.75 2.22 2.00 1.72
: . 91 84 93 156 46
production losses exceeded
5% of planned livestock 0 0 0 0 0
production in the last ten 8 9 10 10 8
2.10 2.03 2.38 2.22 1.67
years i ) i i i
16.86 37.82 i 18.41 49.61
% of livestock affected by 501 504 - %9 gg
(niwfossutcchrlﬂgzlpp;rr?gg)cuon loss 70 100 _ 100 100
15.52 27.67 20.56 20.48
- AD i - ABD
17.88 25.73 15.41 20.25 44 .52
% of total farm revenue 50 52 47 101 33
affected by the most critical 0 3 0 0 33
production loss (if such 70 65 50 70 100
happened) 15.76 16.62 13.29 14.34 16.38
- AC - - ABCD

Table D 5: Correlation between share of land affected andesbftotal farm revenue affected

% of cultivated

% of total farm
revenue affected

land affected by by the most
the most critical  critical yield
yield loss loss
Kendall'stau_b % of cultivated land Correlation Coefficient 1.000 .397(*%)
af_fe_cted_by the most Sig. (1-tailed) _ ,000
critical yield loss N 693 630
% of total farm revenue  Correlation Coefficient .397(%) 1.000
affected by the most Sia. (1-tailed
critical yield loss o( ) 000
N 680 684
Spearman'srho % of cultivated land Correlation Coefficient 1.000 .508(**)
affected by the most Sig. (1-tailed) _ 000
critical yield loss N 693 630
% of total farm revenue Correlation Coefficient .508(**) 1.000
affected by the most Sia. (1-tailed
critical yield loss 9( ) 000
N 680 684

** Correlation is significant at the 0.01 leveldiled).
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Table D.6: Correlation between share of livestock productitbecéed and share of total farm revenue

affected.

Farmers’ perceptions

% of livestock
affected by the
most critical
production loss

% of total farm
revenue affected
by the most
critical
production loss

Kendall'stau_b % of livestock affected by Correlation Coefficient 1.000 .502(*%)
the most critical Sig. (1-tailed) _ 000
production loss N 237 231
% of total farm revenue Correlation Coefficient .502(*%) 1.000
affected by the most Sig. (1-tailed) 000
critical production loss '
N 231 236
Spearman'srho % of livestock affected by Correlation Coefficient 1.000 .624(*%)
the most critical Sig. (1-tailed) _ 000
production loss N 237 231
% of total farm revenue Correlation Coefficient .624(*) 1.000
affected by the most Sig. (1-tailed) 000
critical production loss :
N 231 236

** Correlation is significant at the 0.01 leveldiled).

Table D.7: Farmers’ ratings of methods useful for reducing obyield loss (member state averages;
1-3- Not effective, 3-5-Moderately effective, 5-&iy effective).

Germany Hungary Netherlands Poland Spain
(A) (B) ©) (D) (E)
Mean Mean Mean Mean Mean
n n n n n
SD SD SD SD SD
Greater than Greater than Greater than Greater than Greater than
5.64 4.65 5.10 4.62 3.70
Crop rotation/relay planting 191 191 82 202 142
1.03 1.74 2.06 1.80 2.05
BDE E E E -
3.62 4.26 4.48 5.53 5.64
Irrigation 183 173 75 200 144
1.95 2.03 2.08 1.80 1.42
- A A ABC ABC
3.66 4.06 5.12 3.04 4,74
Drainage 175 179 76 201 140
1.68 1.96 2.05 1.87 1.80
D D ABD - ABD
5.93 5.53 5.80 5.45 477
Preventive plant protection 189 192 84 202 141
1.10 1.53 1.50 1.54 1.77
E E E E -
5.08 4.78 4.97 4.92 5.01
Technological improvement 192 187 2 202 143
1.20 1.32 1.70 1.70 1.64
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Table D.8: Farmers’ ratings of methods useful for reduciisg of livestock loss (member state
averages; 1-3- Not effective, 3-5-Moderately effext5-7-Very effective).

Germany Hungary Netherlands Poland Spain
(A) (B) ©) (D) (B)
Mean Mean Mean Mean Mean
n n n n n
SD SD SD SD SD
Greater than Greater than Greater than Greater than Greater than
4.47 5.52 4.03 5.95 5.82
Preventive medical treatment 103 87 118 164 49
1.49 1.62 2.00 1.42 1.19
- AC - AC AC
4.49 4.48 5.48 5.34 5.55
Ex-post medical treatment 100 86 122 164 49
1.20 1.40 1.45 1.59 1.28
- - AB AB AB
4.13 3.76 2.79 3.95 5.41
. . . 99 84 100 164 49
Quarantines/building rotation 171 164 1.92 174 1.49
C C - C ABCD
5.19 4.90 5.09 4.51 5.04
Young animals from own 97 83 120 163 48
breeding 1.89 1.73 2.10 1.92 1.66
D - D - -
5.43 3.89 4.34 4.74 5.47
Quality assurance 98 83 110 164 49
1.64 1.68 1.98 1.81 1.49
BCD - - B BC

Table D.9: Marketing channels applied by farmers for selliagr products.

Germany Hungary Netherlands Poland Spain
n=199 n= 200 n=222 n=206 n=200
(A) (B) (©) (D) (E)
individual sales 41.7% 70.0% 21.2% 60.2% 43.5%
C ACE - ACE C
How do Th h . 40.7% 9.5% 64.9% 13.1% 53.0%
farmers rough cooperative BD ) ABD | BD
sellthe  Through marketing ~ 13.6% 16.5% 7.2% 19.9% 3.0%
m:‘{ﬁ”_w contract E CE - CE -
p(r)oduiltrSO Through production 4.0% 4.0% 6.8% 6.8% 5%
' contract - - E E -
Total 100.0% 100.0% 100.0% 100.0% 100.0%

Table D.10:Availability of off-farm revenue among farmers.

Germany Hungary Netherlands Poland Spain
n=201 n= 204 n=236 n=206 n=200
(A) (B) © (D) (E)
60.7% 38.7% 41.1% 30.1% 53.5%
Yes
BCD - - - BD
h;’&’:iéﬂ;ﬂiﬁgﬁi@? \o 39.3% 61.3% 58.9% 69.9% 46.5%
) - AE A AE -
Total 100.0% 100.0% 100.0% 100.0% 100.0%
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Farmers’ perceptions

Table D.11: Average proportion of off-farm revenue within famsieotal revenue across countries
(where there is off-farm revenue).

Germany Hungary Netherlands Poland Spain
(A) (B) ©) (D) (B)
Mean Mean Mean Mean Mean
n n n n n
Min. Min. Min. Min. Min.
Max. Max. Max. Max. Max.
SD SD SD SD SD
Greater than Greater than Greater than Greater than Greater than
34.19 38.26 31.89 33.32 61.22
122 79 97 62 107
% of total revenues from off- 1 1 1 1 2
farm activities in 2005 95 95 100 a0 100
25.18 23.86 29.27 21.57 24.40
- - - - ABCD

Table D.12:Distribution of off-farm revenue during the yedrguch exists).

Germany Hungary  Netherlands Poland Spain
n=129 n=104 n=119 n=75 n=108
(A) (B) ©) (D) (E)
0, 0, 0, 0, 0,
Is the off-farm Year round 77._5A) 75._0A) 81._5A) 77._3A) 89I.38A)
revenue year 22.5% 25.0% 18.5% 22.7% 10.2%
round or just Seasonal i E i | i
?
seasonal Total 100.0% 100.0% 100.0% 100.0% 100.0%

Table D.13:Existence of debt towards bank(s) at the time affgleting the questionnaire.

Germany Hungary Netherlands Poland Spain

n=201 n=204 n=236 n=206 n=200
(A) (B) (©) (D) (E)

Yes 29.4% 22.1% 54.2% 65.0% 18.0%

- - ABE ABE -

Do farmers have debt 70.6% 77.9% 45.8% 35.0% 82.0%
’ CD CD - - CD

Total 100.0% 100.0% 100.0% 100.0% 100.0%

Table D.14:Farmers’ perceptions of credit access adequacy.

Germany  Hungary  Netherlands Poland Spain
n=191 n=187 n=214 n=206 n=179
(A) (B) (©) (D) (E)
There is no access to 2.6% 27.3% 3.7% 1.0% 8.9%
credit at all. - ACDE - - D
There is timely access bt
How do only with hard conditions 11.0% 54.5% 9.8% 24.3% 50.3%
farmers and high costs. i ACD i AC ACD
perceive the
adequacy of Costs and conditions are o 0 o o 0
access to reasonable but requires 8.4% 11.8% 5-1% 41.3% 14.0%
: - - - ABCE C
credit long procedure.
capacity? s ti
PRENT nerelsUmelyaceess - gg000 g% BL3%  335%  26.8%
BDE - BDE B B
and costs.
Total 100.0% 100.0% 100.0% 100.0% 100.0%
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Table D.15: Application of quality assurance systems.

Germany Hungary Netherlands Poland Spain
n=200 n=198 n=218 n=206 n=200
(A) (B) (©) (D) (E)
Yes 90.0% 20.2% 81.7% 68.4% 74.5%
Do farmers apply BDE - BD B B
any quality 10.0% 79.8% 18.3% 31.6% 25.5%
assurance systems? - ACDE - AC A
Total 100.0% 100.0% 100.0% 100.0% 100.0%
Table D.16:Recent participation in any farming related prof@sal educational program.
Germany Hungary Netherlands Poland Spain
n=196 n=194 n=228 n=206 n=193
(A) (B) © (D) (E)
any professional BCDE } BDE B -
educational program No 24.0% 84.5% 38.2% 69.4% 81.3%
related to farming - ACD A AC AC
recently? Total 100.0% 100.0% 100.0% 100.0% 100.0%
Table D.17: Application of additional health insurance besittesobligatory one.
Germany Hungary Netherlands Poland Spain
n=192 n=202 n=224 n=206 n=174
(A) (B) (©) (D) (E)
Do farmers have 52.6% 16.8% 70.5% 17.0% 22.4%
additional health BDE - ABDE - -
insurance (besides 47.4% 83.2% 29.5% 83.0% 77.6%
the obligatory C AC - AC AC
one)? Total 100.0% 100.0% 100.0% 100.0% 100.0%
Table D.18: Application of life insurance products.
Germany Hungary Netherlands Poland Spain
n=195 n=202 n=225 n=206 n=175
(A) (B) (©) (D) (E)
Yes 92.8% 29.7% 62.2% 29.6% 42.3%
Do f h BCDE - BDE - -
I'(f) S o No 7.2% 70.3% 37.8% 70.4% 57.7%
ife insurance? - AC A AC AC
Total 100.0% 100.0% 100.0% 100.0% 100.0%

XXVI



Appendix E Whole-farm modelling assumptions

Table E.1: Number of farms per ESi¢luster and typology in five member states.

Member staté ESU Farm typology (Eurostat)
13 Specialist cereals, 14 General field
oilseed and protein crops cropping

Germany Total, >0 58,160 31,490
>8 and <16 12,060 4,310
>16 and <40 9,040 6,690
>40 and <100 5,39( 7,740
>100 4,670 6,280
Hungary Total, >0 74,840 33,420
>8 and <16 4,530 1,440
>16 and <40 3,540 980
>40 and <100 1,490 290
>100 620 250
Netherlands Total, >0 1,250 11,050
>8 and <16 380 1,660
>16 and <40 190 2,540
>40 and <100 11( 3,160
>100 50 2,310
Poland Total, >0 283,370 410,540
>8 and <16 4,180 9,940
>16 and <40 2,860 4,400
>40 and <100 1,310 960
>100 630 480
Spain Total, >0 123,790 45,080
>8 and <16 21,110 8,290
>16 and <40 22,420 10,390
>40 and <100 9,830 5,100
>100 2,040 2,600

! European Size Unit.
2 per member state farms representing grey cellsedeeted for in-depth risk analysis.
% Typology code and description.
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Table E.2: Variable cost per member state.

Variable costs (euro / ha)
1

Crops
Germany Hungary Netherlands Poland Spain

Wheat 700 162 500 300 400

Rye 580 66 400 190 300

Barley 630 126 350 230 350

Oats 480 7 300 200 300

Summer cereals 598 108 388 230 338

Maize 1,150 275 525 390 1,200

Cereals 598 108 388 230 338

Potatoes 2,780 799 2,000 750 200

Sugar beet 1,148 486 850 620 1,500

Rapeseed 710 194 600 380 NF

Sunflower NE 184 NF NF 400

!Seed, fertilizers, pesticides, energy, irrigatiotier crop production costs.

2 Not a feasible crop considered in the respectigmbrer state.
Table E.3: Constraints in the model per member state.

Crops Germany Hungary Netherlands Poland Spain

Obs M’ Obs M Obs M Obs M Obs M

Wheat 32% 0.67 30% 0.67 19% 1.00 40% 0.50 % 120.30
Rye 3% 0.67 0% 0.67 0% 1.00 10% 0.67 1% 0.05
Barley 16% 0.67 6% 0.67 6% 1.00 13% 0.50 44%60 0.
Oats 1% 0.33 1% 0.67 1% 1.00 8% 0.67 2% 0.05
Summer

cereals 0% 0.00 0% 0.67 0% 0.00 4% 0.00 0% 0.00
Maize 2% 0.33 29% 0.67 0% 1.00 2% 0.10 5% 0.10
Cereals 2% 0.00 4% 0.67 0% 0.00 6% 0.00 0% 0.00
Potatoes 5% 0.20 0% 0.00 21% 0.33 1% 0.02 09901 O.
Sugar

beet 16% 0.25 0% 0.00 14% MO 2% MO 1% 0.01
Rapeseed 4% 0.25 2% 0.20 0% 1.00 1% 0.02 0% 0 0.0
Sunflower 0% 0.00 16% 0.00 0% 0.00 13% 0.00 7%.00
Other

crops 20% Obs 13% Obs 39%  Obs 1% Obs 28% Obs

! Observed production pan.
2Maximum allowed in production plan as fraction ofa farm land.

Treated as an equality instead of an inequality.

4Maximum is set at observed level.

XXVIII



