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Abstract. The EU agricultural policy has recently been ebtarized by radical changes that increase
market volatilities. Especially in the dairy mark#étictuating prices as well as production and ezl
risks lead to high uncertainty for farmers. Basach@omprehensive survey, this paper discusseassthe
perception and risk management strategies of daingers in selected European countries. This agproa
allows a more detailed analysis of the determinaftiarmers’ risk perceptions and risk management.
First, based on the literature, a comprehensivadmork was developed for the determinants of fasmer
risk perceptions and risk management. This framkwoided an empirical study in 2007 in which 236
German dairy farmers were interviewed using a stedided questionnaire. Subsequently, parallel
surveys have been conducted in the NetherlandantteSwitzerland and France using case studies and
expert interviews on dairy farmers’ risk managemdte findings provide in-depth insights into the
determinants of risk perception and risk managementiairy farms and the way risk management is
integrated into the strategic management of thasmd. The most important risks that dairy farmers
currently perceive are various market risks folldwsy policy and production risks. Results show that
future-oriented dairy farmers operate in a risksgious but not risk-averse way and selectively yappl
risk management strategies.

Keywords: risk management, risk strategy, risk matrix, yéérming.

1. Introduction

Since the midterm review, the EU agricultural pplieas been undergoing radical changes. While in the
past the milk market was strongly regulated, inoadance with the 2003 Luxemburg decisions, far-
reaching changes have since been carried out,nlgadi market liberalization. Dairy farmers are now
considerably less reliant on EU safety nets. Imstdzey find themselves confronted with new dynamic
in the milk markets; the recent crisis on the millarket impressively underlines this development.
Today, market policy instruments are used far fesguently to support the market. The intervention
prices for butter and skim milk powder, for instandave been reduced, and subsidies for internal
consumption in the EU are also under discussiothodigh WTO negotiations have come to a halt,
further liberalization of the world market is to b&pected. In fact, in December 2005, a reduction i
export subsidies and tariffs was already assuretherEU political level. If the WTO negotiationsifa
experts expect numerous panel decisions, whichdcleald to an even faster reduction in consumption
subsidies and export refunds.

The abovementioned aspects are the reasons winctirae of dairy farmers depends more strongly than
before on international price developments for @adriral products and on farmers’ entrepreneurial
spirit. Price and liquidity risks will become inasingly important in dairy farmif§ and will require a
careful identification and assessment of changiagket conditions as well as improved risk manageémen
at the farm level. The current prices for milk atadry products on the world dairy market challedgey
farmers even further so that risk management systamrapidly gaining in importance.

Most previous studies on political changes and ritix quota abolishment are based on sector and
general equilibrium models and highlight the ecoimotonsequences of political decisions. These studi
mainly address changes in milk prices and quastiied in preferred production regi8fé**? On the
other hand, the attitudes and perceptions of damyers as well as farmers’ risk management stiegeg
have received little attention. How important thehavioural perspective is, however, has repeatasin
demonstrated by the milk quota system. Althougheetsphave frequently forecasted a fall in quotagsi
and have pointed out the economic necessity of liogyequota prices, many German farmers have still



offered high prices at the milk quota exchangess ttabilizing prices at high levB¥". This example
shows that the decision behaviour of farmers israptesented correctly in many economic models and
that farmers’ actual behaviour is often at oddswitpert opinions derived from these models.

Against the background of changing political andriet conditions, the objective of this paper is to
examine the risk perceptions and risk managemewtegies of dairy farmers in Germany, the
Netherlands, Ireland, France and Switzerland arain fa behavioural science perspective, to derive
implications for politicians, consultants and extien services as well as farm management.

2 Risks and Risk Management in Agricultural Enterprises

Risk is one of the most frequently used terms & dhonomic literature and many different definiion
and categories are used. This includes, for exgndidéinctions between corporate risks and personal
riskd**% Other classifications differentiate between panel speculative risk conceptsor between
objective and subjective ridi. In the context of this study, risk is defined the uncertainty of
decision-makers with regard to future events thaeflected in incomplete information and can resul
economic losses or deviations from a priori fixeatget valuéd’. LEHRNER (2002) categorizes
agricultural risks into those which can be influeddoy farmers (internal risks) and those outside th
reach of farmer’s influence (external risks) (cig@fe 1). The sources of internal risks, like prctitn,
equipment and financial risks, are located pringasithin the farm and, therefore, can often be ngaicla
through internal measures, such as improved hygiengnancial management. External risks, which
include market and political risks, are rooted ifaam’s environment so that the management has iftt
any control over the incident rates of these Hsks

Production | Animal health, diseases, GMOs, pest,
risks v fungi, weeds, weather
Equipment ‘ Construction risk, machinery
Internal risks v breakdown
risks
7'y Financial o Interest rates, Basel Il
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Personnel o Sickness, fluctuation, lack of
A 4 risks g motivation
Risks in
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. ¥ Otherin- o Liabilities
enterprises ternal risks >
A
Market R Prlcebzlsks, supply rlsks,bthuallty
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External
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Figure 1. Risks in agricultural enterprises

Source:LEHRNER, 2002.

Systematic risk management allows farmers to iflgrduantify, control and monitor risks and potanti
losse¥™. Risk management strategies are implemented taifdeisks in an organization and to respond
to those risks in an appropriate W&y The risk management process consists of fouremtive steps:



identification, assessment, management and coofraskd™®*%. The identification and assessment of
risks are also called risk analysis and provide lthsis for the subsequent implementation of risk
management measufds Risk identification seeks mainly to describe fugential risks a farm faces.
Risk analysis focuses on the quantification of iti@dent rates of risks and possible danfagi the
literature, very different qualitative and quartiita instruments for identifying and assessing giske
discussed, for instance, checklists, risk maps, ulsitiond?”, balance sheets and profit-or-loss
statementd and methods based on value-at-risk or extremeevileor{??®. Often a constant flow of
information is considered to be one of the mostartgmt instruments of agricultural risk analysis,
particularly when farms are being confronted witlcreasing external risks, like political and market
riskd’®. In the risk management phase following the risilgsis, strategies and measures are chosen for
coping with the risks that have been identified asdessed. The aim of implementing risk management
instruments is not to minimize the risks a farmefadut to optimize its opportunity-risk profile Wi
taking into account farm objectives and stratéyfés The available instruments can be clustered into
four groups; their combination represents a farimd§vidual risk management strategy fiix

Risk avoidancéncludes measures that reduce a farm’s exposurgeamal or external risks. Avoidance
of a risk often requires stopping certain entrepteial activities. Abandoning dairy production, for
instance, allows a farm to avoid risks associatéti milk productiof’; at the same time, however, it
means that the farm loses the (income) opportsnassociated with milk production. Therefore, risk
avoidance is a risk management strategy that cigrberapplied selectively.

Therisk reductionstrategy consists of measures that reduce incidéss, or potential damages or losses.
This category includes such diverse measures assthef technical aids, such as fire alarm systams,
the diversification of farm activities in order timprove the mixture of risks a farm is exposell-’tt
Since risk reduction does not imply a complete gtg@ of any economic activities, this strategy lsan
used in a much more flexible way than the risk daince strategy.

Measures that reduce the incident rates of riske gyimarily with internal risks and, thus, are aibu
part of the daily farm management activities. Thhgjr nature is predominantly an operative one. Fo
example, the production risks assoociated with ahipnoduction can be reduced through compliance
with hygiene and quarantine rules, good housinglitmms, appropriate feeding management and regular
animal health checks by a veterinalidn

Measures that reduce potential damages or lossas ladive a more strategic character, for instangle,
spreading through diversification. Generally spegkiguaranteeing strategic flexibility is of cehtra
relevance with regard to risk reductbh This strategy can be implemented by such meartsrias
subcontractors instead of investing in one’s owrchireery. Horizontal cooperation between farmers is
also being discussed as a potential means of megluisk'®. Last but not least, entering niche markets
with higher price stability can also help to redacrm’s risks.

With the help of aisk transferstrategy, the consequences of risk incidencesransferred to other—in
many cases professional—risk-taking institutionsypi€al instruments are fire insurance, crop
insuranc¥!, weather derivativés®™ and the use of commodity futures exchafige€urrent agricultural
economic research strongly emphasises advancedreskfer strategies such as the use of weather
derivatives. Nevertheless, in day-to-day farm managnt, much simpler instruments, like hail, fiegdl
protection and occupational disability insurancél] dominate. More complex instruments, such as
multiple risk insurance or weather derivatives, stk in their infancy and. although insurance qmnies
have started to offer some of these products, lyavéo be broadly implemented by farmers. Another
strand of research addresses growing risks onnhet iside. Adjustment clauses for land-leasing and
crop-sharing contracts, for instance, share thiel wird price risks in arable farming between leakkdrs

and landownef®*]. Risks can also be transferred to buyers by suethaus as long-term contracts with
price gugérl?ntees; however, this alternative i$ stimewhat unpopular among many farmers in Western
countries™.

The risk acceptancestrategy is preferred where risks have not beentified or where other strategies
are technically impossible. However, this measwae also be used deliberately in order to avert-cost
intensive risk avoidance, reduction or transfeatsgie§!. Empirical research shows that the determinants
of risk acceptance are manifold and heterogeff&bus

Risk control is the final phase of the risk managehprocess. Its aim is to figure out whether ik r
management strategies implemented have been sfudcasd the desired degree of security has been



reached. Furthermore, risk control allows the gftlesand weaknesses of risk management systenes to b
assessed, new requirements to be identified, aadcdst-benefit ratio of specific measures to be
improved™?.

The risk management process outlined so far assarh@gly rational decision-making process in which
information is gathered and processed systematicdllevertheless, empirical studies show that
individual as well as organisational decision-mgkprocesses are characterized by various anomalies
that represent deviations from strictly rationatid®n making®*! Farmers’ actual risk perception and
risk management strategies have seldom been exdinora this perspective. Instead, most researtlh sti
assumes rational decision-making behaviour in igele Df farm risk management. This study addresses
this shortcoming in agricultural economic reseagiold contributes to a better understanding of fasmer
decision-making behaviour in the field of risk mgaement.

3 Methodology and Sample

Data on farmers’ risk perception and risk managemstategies have been collected in comprehensive
face-to-face interviews with farm managers usingtemdardised questionnaire. The latter contains ten
point scales (1 to 10) that allow evaluation ofrfars’ risk perception and assessment. The risksdad

in the questionnaire were discussed with farm cbausts, dairy experts from extension services, fasn
scientists and members of farmers associations.sihey uses five-point Likert-scales to measuee th
attitudes of the dairy farmers interviewed. Thessles are coded from -2 (“I fully disagree.”) to (2

fully agree.”). Socio-demographic data and inforiorabn farm operations are asked for at the begani
and end of the questionnaire.

Interviews with 236 dairy farmers in Germany, cagalies on dairy farms in France (14), Ireland ,(13)
the Netherlands (15) and Switzerland (12) and strmitured interviews with dairy consultants inteac
country took place between June and September ZDI0&.survey focused on comparatively large
agricultural enterprises. That implies that onlyi-fume farmers operating farms with at least 50ryla
cows and about 100 ha of farmland were interview@dhe interviews, 83 % took place in the German
federal states of Lower Saxony, Hesse and the RimdePalatinate, which can all be considered major
milk-producing areas in Germany. Due to the sadectf respondents, the share of large dairy fasms i
higher in the sample than in German agriculturganeral and, therefore, allows statements mostiyutab
larger, future-oriented dairy farms. Due to the ks@mple sizes in the other European countrielsidtea

in the study, the case studies provide snapshotsneNof the empirical studies can claim
representativeness. The focus on larger farmsdgaléast structural changes in dairy farming, \higl|
result in larger average herd sizes in the futliedle 1 gives a comprehensive overview about tha fa
structure in the countries surveyed.

Table 1: Farm structures in the sample

Germany Nlether— Ireland France | Switzerland
ands

Number of farms (n) 236 15 13 14 12

Average size of land (ha) 150 66 120 110 27

Share of grassland (%) 37 83 67 36 78

Share of ownership (%) 47 68 25 27 54

Average number of dairy 87 105 140 50 38

cows per farm

Average milk yield per cow | g g5 8,386 6,600 9,000 7,189

per year (kg) ' ' ' ' '

The farms surveyed in Germany keep on average 8y cawvs, while the overall German average is 38
cows per farm. The size of land managed on thedaumnveyed (149.6 ha) is also larger than the Germa
average (42.7 ha). Of the respondents, 13.8 % reaname than 200 hectares and 15.2 % manage



between 100 and 150 hectares. The annual milk yeld cow—a central figure for the production
efficiency of dairy farms—is 8,915 kg per year;stig again far above the German average (6,84®kg p
year and cow in 2008) Most of the farms surveyed are farmer-owned iioidial enterprises (74 %). Of
the farms included in the study, 23.4 % are manageaubn-trading partnerships, 1.7 % as limitedlligb
companies and 0.9 % as limited partnerships; 6& %e farmers have an annual profit of less than
€20,000 59.7 % earn between €20,000 and €60,009gaerand 16.3 % of the farmers have an annual
profit of more than €80,000.

While 95.7 % of the interviewees are male, 4.3 ®famale,. The average age is almost 41 years. The
respondents are the main decision-makers on theirst 83.3 % are owner-managers, 15.5 % successors
and 0.9 % managers of dairy enterprises employatépwner(s). The level of education is also high

the sample: 12.4 % have completed a universityetegr agriculture, 47.0 % have completed a higher
apprenticeship in agriculture, 20.5 % are agranm@magement experts (two-year technical college) and
13.2 % have attended a technical college for oae. ¥@nly 4.7 % did not absolve any higher schotdraf
finishing their basic agricultural apprenticeshigs)d 13.2 % of the farmers interviewed have no
agricultural education at all.

4 Results

The following results reflect the risk perceptiaighe dairy farmers surveyed. The results areestivie
assessments. As such, they can differ from exgenians and are not necessarily the result of ipthle
management calculations; they can also represaiindgs or assumptions. Therefore, they provide
insights into farmers’ perceptions and subjectivaleation as well as their decision criteria andisien
behaviour.

4.1 Risk Perception and Risk Assessment in Germany

4.1.1 Willingness to Take Risks and Importance of &ious Risks

With regard to farmers’ willingness to take riskbe results are mixed and, at first sight, seem
contradictory. On the one hand, the mean valugs/ofstatements that express risk-averse attitutles (
prefer to be on the safe side in milk productiothea than take a risk” and “l avoid risky decisidns
dairy production”) signal some agreement on thee sid the respondents (4 = 0.34=0.836 and

M = 0.33;0 = 0.824). On the other hand, most farmers agrée the statement “l accept risks in order to
reach my farm objectives” (u = 0.66;=0.691), while only 1.3 % of the farmers disagreih it.
Obviously dairy farmers are aware of the fact thyatrating a farm always includes some risks ant tha
these risks have to be accepted. Cross-tabulasbow that 41.5 % of the farmers are willing to take
risks, whereas 25.2 % are markedly risk-averse.cother farmers answer either indifferently (14.166)
inconsistently (19.2 %). The latter can be expldity reference to differences in risk behaviour in
different farm operations (for instance, dairy proton and arable farming) or with behavioural
uncertainties.

The relative importance of the three risk groupsHitipal, market and production risks—was measured
with the help of a constant sum scale. The intevees were asked to attach a total of 100 points or
percentage to the different risk groups in accocdanith their relative importance for farm operasoln

the end, the three risk groups obtained almossamee weight. Market risks received on average %5.8
political risks 33.2 % and production risks 31.1 %.

4.1.2 Risk Assessment

Risk assessments take into account the incidees r@nd the damage or loss potentials of the refevan
risks. In the questionnaire these two aspects agdeessed separately for each risk. In order taiezq
better overview and ranking of the potential riskslairy farming, the expectation values were dal@al

by multiplying the incident rates and the damagempiials of the risks.

1 Since the main focus of the study was on Germanly, the German survey results are published here.
For other national averages please see EUROSTAT.



Figure 2 summarizes farmers’ risk perceptions asg@ssment in a risk map. The incident rates anersho
on the abscissa (1 = “very unlikely” to 10 = “vdikely”) and the potential damages or losses on the
ordinate (1 = “no consequences at all” to 10 =¢#tening my existence”). The two-dimensional diagra
shows the different risks taking into account farsheaverage perceptions of the incident rates and
damage potentials of risk. The risk map sheds slighe¢ on the relevance of various risks from the
farmers’ perspective and how these risks shouldnbeaged. Risks with a high incident rate but low
possible damage, for instance, have to be managfecedtly from risks with low incident rates buigih
loss potential.

The diagram once again confirms that the most imaporrisks for German dairy farmers are (a)
increasing feed prices, (b) increasing land leageeg and (c) reduced land availability. Thesesriake
characterized by quite high incident rates as aglbotential damage.

10
relevant risks

9 .

8 ®n

71 LA
= Qi @b
& ‘®  a® ..dc
% 6 ®s .j 09 g
© . u
? o
S 51 ¢
s ® x ° A\ ®m @nh
S 4 ] ow o
= p
()] r

3 n

ov
2 .
less relevant risks
l T T T T T T T T
1 2 3 4 5 6 7 8 9 10
perceived incident rate

a: Increasing feed pricedy: Increasing land rents;: Reduced land availabilityd: Increasing legal
requirementse: Increasing fluctuations of milk pricek, Unscheduled reduction in direct paymerms,
Tighter cross-compliance regulatiors, Political decision for a phase-out of the milk tugystem;:
Reduced equity capital growth raje,Loss of labour unitsk: Animal diseased, Increasing climate
changes,m: Further liberalization of EU milk market policies; Sharp milk price decreases;
Insolvency of my dairyp: Further thinning of milk production in my regioq; Increasing quality
requirementst: Further thinning of dairies: Quality scandal with milk and dairy products,Loss of
influence of my dairyu: Worsening image of dairy farming; Decrease in quota prices; Reduced
acceptance of dairy farming; Increasing problems to find a new buyer for mykmy: Introduction of
exit or adjustment subsidies.

Figure 2: Risk map dairy farming in Germany

Market Risks

With regard to market risks, price risks on inpudrkets have first priority for the farmers surveyed
Increasing feed prices are attributed a very higbbability and a high loss potential. Therefore,



increasing feed prices are perceived as the singkt important risk by dairy farmers (expectatiatue:
62.35). Other very important risks are increasimgdl lease prices (54.92) and reduced land avaiiabil
(49.78).

Farmers who are sceptical about biogas productiactaa comparatively high loss potential to tlsng
prices of feed and land. This is supported by daticns between, on the one hand, the statement“As
dairy farmer, | have no chance against the biogneogpm” and, on the other hand, the perceived damag
potential of increasing feed prices (r = 0.293 **i)creasing land leasing prices (r = 0.290 ***)daa
reduced availability of land (r = 0.235 ***). Thigrong focus on factor prices is obviously influetidy
the price trends on the world agricultural marlesing the survey period and land scarcities rexylt
from the discussion on and public support of biogies. Farm size and other aspects of farm streictar
not influence farmers’ perception of the most imgnot risks.

Political Risks

Political risks are ranked second. This categocjuihes a tighter legal framework for dairy prodanti
and increasing documentation and control requirésngmcluding cross-compliance regulations).
Obviously, farmers strongly fear an increase inlthesaucratic burden on their farm businesses.yDair
farmers who consider the damage potential of irsingacross compliance requirements to be high also
feel significantly more restricted by the Europeamicultural policy (correlation with the statemémhe
agricultural policy restricts me more and moref $0.224 ***),

Furthermore, many dairy farmers consider an unsdbddreduction in direct payments probable and
assess the financial consequences of such a measureing quite severe. I)t is assumed that further
reductions in or caps on direct payments will leouced. Altogether, 46.6 % of the farmers arerawa
of their dependence on agricultural policy (n =M= 0.89).

The dairy farmers regard a possible phase-outefrittk quota system as very likely but do not expec
important negative consequences for their farmg &tpectation value (incident rate multiplied bgdo
potential) is lower than the value for a potenteduction in direct payments. Larger dairy farmessess
the risk of the milk quota system being phased@wer than do smaller dairy farmers (correlatiomhwi
the number of dairy cows: r = 0.196 **).

The farmers surveyed are not worried about thenpialeconsequences of a further liberalization &f E
milk market policies, whereas the probability ofcsua development is considered quite high. The
favourable market trends for dairy farmers in tleary2007 seem to have influenced this judgement.
Larger farms have more positive attitudes towautthér market liberalization. Nevertheless, 44 %hef
farmers surveyed feel strongly dependent on thie mérket.

Similar to many market analysts, dairy farmers expereasing fluctuation in milk prices, howevitrey

do not expect milk prices to decrease. Out of 8ksrimentioned in the questionnaire, the probalility
decreasing product prices is ranked only“22 low standard deviations(= 2.037) shows that the
farmers tend to agree in this respect. Farmersetery who are better informed and invest more in
professional advice and training, assess the pilithabf sharp price reductions in future to be
significantly higher. Recent market developmentgehaearly demonstrated the risk of sharply dectini
milk prices. Whereas farmers do not expect negativesequences from growing price fluctuations,
remarkably lower milk prices are considered th& ksth the highest loss potential. All in all, dair
farmers seem to assume markets will fluctuate rmacemore, but, at the same time, they tend to eéxpec
milk prices to remain high overall.

The decreasing ability of a farm to accumulate ®ocapital is considered an important risk. Thisa
surprising since the increasing capital requiresiengrowing farms and changing credit rating peses

in the banking sector mean that having a dependalgply of equity capital is gaining in importance.
Furthermore, equity capital is a safeguard agéiosidity risks in times of low milk prices.

The farmers surveyed consider the structures oGttrenan milk market as relatively stable. They expe
a decreasing number of dairy companies but, howealemot see difficulties in selling their milk. A
reason for this evaluation could be that the fasneensider their own dairies to be in a securestable
position. Nevertheless, a high standard deviatios 8.078) indicates that farmers do not agree with
regard to the problems that may stem from furtbreictural changes in milk processing.

Increasing quality requirements for delivered naitk regarded as quite probable, but they are epoted
as a challenging problem. On the contrary, farnadtsbute a high loss potential to possible quality



scandals but consider them quite unlikely. Simjiathe majority of the dairy farmers do not antatip
the image of dairy farming to worsen in the widapplation, although potential damage of such a
development is regarded as quite significant. Gn dther hand, a local lack of acceptance of dairy
farming, such as residents’ complaining about newsheds, is not perceived as an important risk.

Production Risks

Besides market and political risks, production sigskpresent another important group of agricultural
risks. Altogether, a loss of workers (family or doyees) due, for instance, to accident or illness i
considered the most important production risk vatmparatively severe consequences for the farms.
Farms with a higher number of hired employees caneneasily compensate for such problems and,
therefore, tend to perceive this risk as less ingr

Despite the rapid spread of bluetongue diseasetat incidents, such as the foot-and-mouth epidemi
in the United Kingdom in 2001, incident rates (5.66) and potential damage (1 = 6.14) from animal
diseases are perceived as only relatively modegsila8ly, quality scandals with milk and dairy pnacts
(due, for instance, to food safety incidents or tise of GMO feed) are not considered very likely.
Obviously influenced by the currently strong megi@sence of the topic, farmers assume a higher
incident rate of possible climate changes (1 =)6.B8wever, they judge the damage to their indigldu
farms that would be caused by climate changes tather low.

4.1.3 Risk Management Strategies

After surveying farmers’ risk perceptions, the implentation of generic risk management strategies—
risk acceptance, risk reduction, risk transfer asklavoidance—was analyzed (see Table 2).

The empirical study revealed that farmers strongly on risk acceptancestrategies. These include a
wide spectrum of measures that allow farmers toecejth higher market pressures and intensified
competition between dairy farms; significant amahgse measures are productivity increases (83.3 %),
cost reductions (80.7 %) and growth of the dairgibess (71.1 %). Of the farmers interviewed, 60.5%
wish to continue specialize in dairy farming. Désphe probable end of the milk quota system, 47.0

of the dairy farmers still wish to buy milk quotaadrder to fuel their growth strategies.

With regard torisk reduction cooperatively organized purchases of input fagtarhich reduce price
risks associated with such purchases, are favsuritgong farmers (83.3 %). The picture is more mixed
with regard to sales cooperatives (U = 0.26). We#2.9 % of the farmers can imagine entering this
form of horizontal cooperation, another 24.7 % rsgitg reject this option. Production cooperatives ar
also assessed very differently. A large group afydiarmers want to strengthen these cooperatives i
order to meet future challenges, whereas many dénarers strongly reject the idea of giving up thei
entrepreneurial freedom.

Diversification and activities in less price-seivat niche markets are also risk reduction stragegie
Generally speaking, diversification is of minor iontance for large dairy farmers. Only 17.6 % can
imagine starting up new farm businesses, where&%4do not wish to diversify their farm activities

Answers are more mixed with regard to market nictsegh as organic dairy production. Although
54.5 % of the dairy farmers are not interestedhis type of production, a high standard deviation
indicates that at least some farmers have a diffenginion.

Risk transfeistrategies mainly rely on insurance. Nearly alirfars have some kind of insurance against
the most important risks; among these are firerarste (100 %), business liability insurance (99)6 %
occupational disability insurance (88.3 %), legaitpction insurance (78.1 %), building insurancaiast
storm (69.2 %), environmental liability insurancé4(l %), crop insurance (64.0 %), hail insurance
(56.3 %) and business interruption insurance (2#).8Despite a high insurance quota, many farmers do
not want to transfer all risks through insurance tluthe high costs entailed. Nevertheless, farmbrs
already have covered many risks with insurancenawee likely to sign additional insurance contracts
(correlation r = 0.298 ***),

Long-term contracts with suppliers including priggarantees are another form of risk transfer. @f th
dairy farmers who completed the questionnaire, 34.are willing to accept long-term contracts with
their dairies. Others prefer shorter, more flexitdatracts (36.8 %). Nearly one-third of the intewees
are indifferent. Due to the possible phase-outhef milk quota system, the existing forms of corigac
between dairy farmers and processors will haventiergo some adaptatidts



Most respondents do not wish to completpid risks 87.7 % of them cannot imagine giving up dairy
farming, and 77.3 % do not wish to stop investimg milk production. Of course, the sample
characteristics—most respondents have large, futtieated farms—contribute to these results.

Correlations between willingness to take risks preferred risk management strategies are cleaiigst w
regard to growth and exit strategies. Risk-aveseérs tend, to a significantly higher extent, taisa
quitting dairy farming. Moreover, they are lesselik to fully specialize their farm business or tioeh
additional workers.

Table 2: Risk management strategies

Mean' S
Risk management strategies (root mean square Accgptancé Re!ectlon
oo (in %) (in %)
deviation)

Risk acceptance strategies
4... increase growth in output of milk production| .22.(0.771) 83.3 2.1
4... decrease costs of milk production. 1.08 (0.847) 80.7 5.2
4... expand milk production. 0.87 (1.069) 71.1 12.5
“... specialize in dairy cattle husbandry. 0.6770)0 60.5 14.6
Risk reduction strategies
I will contract with other milk producers to
collaboratively buy resources (feed, technology). 0.47(0.933) 511 12.4
I will cooperate with other milk producers to 0.26 (1.081) 42.9 247
market the milk collectively.
4... cooperate with other farmers. 0.06 (1.061) 32.6 29.6
“... have new enterprises on my farm. -0.28 (0.967 17.6 44.6
If there is an opportunity for me, | will enter a
market niche (e.g., cheese specialties, priority -0.48 (1.132) 21.1 57.3
milk etc.)
Risk transfer strategies
4... obtain insurance. 0.11 (0.880) 28.2 19.2
I will f(_)cus on long-term delivery agreements with -0.10 (1.098) 312 36.8
my dairy.
Risk avoidance strategies
| will not invest in dairy cattle husbandry -1.01 (1.071) 12.4 773
anymore.
4... stop dairy cattle husbandry. -1.36 (0.882) 4.3 87.7
Ln the future | will run my farm as a part-time -1.51 (0.730) 21 95 3

usiness.
* Spectrum from -2 “I fully disagree” to +2 = “| fiylagree”
24 fully agree” and “l agree”
34 fully disagree” and “I disagree”
““In the future | will .....”

There are also significant correlations with thenber of dairy cows. Larger farms more frequentlgtwi

to enlarge their dairy production. Smaller farme o@ore frequently imagine continuing dairy prodaoti

as a part-time farm. Therefore, investments indaiey business are less important for smaller fasme
As a result, it is the farm enterprises that areaaly large that wish to grow even further.
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Systematic relationships between risk assessmehtigik management strategies can be observed in at
least some cases. Farmers who expect input factocises to increase or milk prices to fluctuate
strongly tend to prefer short-term delivery contsawith their dairies in order to maintain higher
marketing flexibility (r = -0.132*). Price increasdor fodder and unstable milk prices are met prilyna

by improved performance in milk production (r =461*, r = 0.163 *).

Farmers who fear they will lose influence on thdairy tend to form milk producer associations
(r = 0.145 *). The exit strategies of dairy farmeasrelate significantly with the fear that dairiedl thin
out (r = 0.217 ***). Farmers who assume that eqgitgwth rates will decline in future are more witli

to form purchasing cooperatives with other daimyfars (r = 0.154 *) but reject long-term contrawith
their dairies (r = -0.198 **).

However, several priori expected relationships between risk assessmerrisknthanagement strategies
did not pass the empirical tests. For instance, peceived risk of increasing factor prices has no
influence on farmers’ willingness to collaboratiw@urchase fodder. Furthermore, there is no relatigp
between their assessment of market risks and tlgefammers design their relationships with theirridss.
Similarly, farmers who fear the number of salessjalties or dairies in their region will declirdo not
strengthen their efforts to find long-term salegpanunities. On the contrary, these farmers prefer
flexible, short-term contracts with their dairies=(-0.146 *).

All in all, the correlation between risk assessnamd risk management strategies is rather low,riskd
management strategies are only used in the facert#in risks. This may, in some cases, indicdéla

of suitable risk management strategies. In otheegahowever, it may indicate that farmers lackwkno
how in the emerging field of agricultural risk maeaent or that they underestimate the relevance of
some risks. These indications may also explain sdmwe strategies have not implemented on German
dairy farms.

4.2 Risks and Risk Management in a European Compason

Additional case study evidence was obtained to @mphe risk perceptions and risk management
strategies of German dairy farmers with the pefoaptand strategies of dairy farmers in other Eeeaop
countries. The importance of the various risk catieg (policy, market and production risks) was
analyzed using a continuous scale. Respondentsagkesl to allocate a total of 100 percentage ptints
the various risks with regard to their own farmsoking at risk perception, farmers in France, hdla
and the Netherlands assess policy and productgks highest. By contrast, Swiss farmers attribute
higher importance to production risks than to potic market risks.

Risk matrices for the other countries participaiimghe empirical study were analyzed in a similay to
Germany (cf. Figure 2). Figure 3 compares the aigidt important risks as perceived by dairy farners
those countries. The ordinate shows the risk valbés value was calculated by multiplying the iregid
rates of risks (coded: 1 = “very unlikely” to 10vety likely”) and the respective loss potentialsded: 1

= “no effect” to 10 = “may cause loss of existenceh the questionnaire, these two points were
addressed separately.

Looking at the highest ranked risks, especiallyitipal risks, it shows that dairy farmers in France
Ireland, Germany and the Netherlands mainly fehigher degree of (environmental) regulation (d) and
increasing cross-compliance regulation (g). Farmer§&ermany and France also expect subsidies to
decrease (f). Dairy farmers across Europe alsoeagrkeen classifying as potential risks further
liberalization of the EU milk market (m) and thedeof the milk quota system in the next few yeaps (h

With regard to market risks, farmers in most caestexpect more volatile milk prices (e) in theufat

Only Irish dairy farmers do not expect increasinge fluctuations. Even though most farmers expect
higher price fluctuations in the future, they dissgwith regard to the extent of potential losg&snch
dairy farmers expect high losses, whereas farnmetha other European countries assess the potential
impact as somewhat less threatening. Rather theme ffluctuations, a strong price decrease (n) is
perceived as having the most negative consequdocekiry farms. In this context, farmers in France
Ireland and Switzerland worry about the possiblpaot of bankruptcies among dairies, even though the
do not consider this very likely.

The assessment of production risks varies a lovdrt the countries analyzed. All dairy farmers expe
increasing feed costs (a), increasing land rentsufld a reduced availability of land and assessetlaes
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the greatest risks. In Switzerland, farmers algmeeka high impact from livestock diseases andatkém
change. In the other countries, these risks reddosger risk values.

70
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o T T T
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importance of risks

a: Increasing feed pricedy: Increasing land rents;: Reduced land availabilityd: Increasing legal
requirementse: Increasing fluctuation in milk price$, Unscheduled reduction in direct paymengs,
Tighter cross-compliance regulatiois,Political decision to phase out the milk quotateysi: Reduced
equity capital growth rateés: Animal diseased; Increasing climate changes; Further liberalization of
EU milk market policiesn: Sharp milk price decreases,Insolvency of my dairy.

Figure 3: Risk assessment in five European countries

Overall, it is obvious that German dairy farmersess the increasing costs for feedstuff and incrgas
land rents as far more threatening than do daiméas in other European countries. This may rdsutt

the very strong political support for bioenergy guiotion in Germany. As a consequence, farmers face
strong competition mainly from subsidized biogaanps. The situation is different in other countries
where the support for agricultural biogas produti® not as high as in Germany. This also resuolts i
more sceptical assessment of bioenergy produgati@ermany than in the other countries.

Risk Management Strategies

With regard to risk management strategies, conipetiarm structures are gaining in importance f@ t
dairy farmers participating in our empirical studw. this context, increasing specialization and the
growth of dairy operations are the most importardtsgies in most countries, with the exception of
France. A strong focus on core businesses usuadiylts in farmers acquiring further knowledge and
making economies of scale, both of which lead teeloproduction costs. French and Irish dairy fasmer
in particular still consider the extensificationdsiry production a way to further reduce produttosts,
whereas farmers in Germany, the Netherlands andz&tend do not see the benefits of this strategy.
Diversification is regarded as a good strategysfaring risks between different markets but, allinit

is not a strategy that will likely be implementegthe dairy farmers interviewed.

In France, farmers strongly focus on cooperativaregements with other farmers in order to heddesris
and to realize economic and social goals. This @nly due to strict quota trading regulations and
limitations on buying land in Fran®8. Similar to single farms with growth strategies;aperatives can
realize economies of scale and increase their ptadhy in order to be less dependent on market and
policy developments. At the same time, the workéoatifamily members can be redudd

In order to acquire higher prices for their milkyiSs dairy farmers do not cooperate in producingiiu
marketing their milk. French farmers sign long-tezamtracts with dairies in order to realize highelk
prices (see also EDF Report 2688

12



All in all, our results show that—with only minomxeeptions, such as Switzerland—dairy farmers

throughout Europe value risks in very similar walysrthermore, risk management strategies are also
quite similar, and hardly any differences betweesrr@an and other European dairy farmers can be
observed.

5 Conclusions and Implications

Since the midterm review, EU agricultural policysheen characterized by remarkable changes. The
reduced use of market support instruments on tlie mrrket is the most important reason why dairy
farmers will be more strongly exposed to markdtgim future and will have to adapt their stratedgie

the new uncertainties resulting from this developiégainst this background, it was the aim of this
study to analyze the risk perceptions and risk mament strategies of dairy farmers in five European
countries from a behavioural science perspectiviee Tesults allow dairy farmers, consultants and
extension services as well as politicians to opémiheir contributions to risk management in dairy
farming.

Empirical results show that dairy farmers are canscof risks but are not extremely risk-aversec8i
every farm business necessarily requires the amceptof some risks, farmers are ready to make risky
decisions when it seems necessary. Therefore, farrhave already implemented a basic risk
management system on their farms. Neverthelesshaennext few years, the development of more
comprehensive, continuous and integrated risk memagt concepts will have a high priority for dairy
farmers. This is due not only to increasing volkidis on milk markets, which may also mean longquts

of very low prices, but also to increasing debesaand liquidity problems among dairy farmers with
growth strategies and non-family hired labour. loyad risk management may include closer
cooperation between traders, processors, insuramgmpanies, banks, consultants and research
institutions. Recently launched new products, likailtiple risk insurance, show that important
developments have started from the perspectivenudre systematic agricultural risk management.

Through such an integrated risk management syseemers should first try to acquire an overvievatf
internal and external risks and potential damagé farms are exposed to. Next, farmers should eoind
what might be termed a “health-risk check” for thiarms: all risks should be analyzed and weiglited
order to find the best risk management strategyeémh farm. Currently very low milk prices show the
obvious necessity of strict liquidity managementpast of a farm’s risk management approach. Farm
consultants and extension services play a crucil@ mn implementing farm-specific integrated risk
management systems. Since farmers often do notthaveecessary know-how or lack sufficient time,
advisors have to provide the required servicesénfield of risk management. When implementing risk
management concepts, they have to pay attentidhetsecurity level desired by the individual farmer
and the cost-benefit ratios of alternative measurd® financial statement analysis, risk managemen
should be understood as a process to be carriedtdeiast once a year in every agricultural enisepr
Since the balance sheet and the profit-or-losgrsnt can be important instruments of agriculttisk
managemeHt, it seems useful to closely coordinate the anslg$ithe farm’s financial situation, the
controlling of its risks and the design of the naknagement approach.

Farmers can cope with market and price risks thrawansactions at the commodity futures exchange,
horizontal cooperation, long-term contracts witlogassors or financial measures like excess ligquidit
Farmers also have several alternative ways of miagagyoduction risks, which are—with the exception
of animal diseases—Iargely controllable througlernal measures. Nevertheless, improvements akre stil
possible. One crucial improvement could be the émntation of measures that safeguard farms against
milk price risks. There have already been initiitmpts. The German milk industry association, for
instance, currently checks whether futures cordrdot milk can be traded at commodity futures
exchanges. Such measures are becoming more andmpugant because investment decisions and the
long-term competitiveness of dairy farming strondbpend on the medium and long-term development
of milk prices.

It would improve the acceptance and use of advaniskdnanagement instruments such as commodity
futures exchanges and multiple risk insurance twige farmers with more training in these measures,
which are not always well understood. Examples father commodities (for instance, slaughter pigs)
show that farmers do not very often use this medrtedging price risk¥!. One explanation could be

that futures markets are too complicated and thagtrfarmers are not acquainted with these markets.
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More information and training could be provided bgnsulting and extension services, processors,
insurance companies and farmer associations. Fortre, a good marketing strategy could help
popularize the use of such instruments.

Since the price risks of input factors such as &dahd arable land have gained great importance for
dairy farmers, it would be a valuable risk managetn@ncept if governments refrained from granting
above-average financial support for certain maskgiments, such as the bioenergy sector, as thisgaera
creates market distortions and exposes dairy fartoenigh political and market risks.

Production risks do not receive much attention fiairy farmers with the exception of Swiss farmétrs.

is the joint task of politicians, public adminigicms and farmers to secure the currently highllede
animal health and disease management in Europemy fdaming. Farmers, processors, industry
associations and political decision-makers coulatrifoute to advanced risk management by instaking
insurance system that protects farmers againstroptdy in case of animal diseases. Avian influemzd
bluetongue disease have reminded many experteegidbsibility of new diseases, especially given the
conditions of global warming and the increasingbgl@ation of markets.

Individual dairy farmers can hardly influence piokl risks. This may explain why many farmers
perceive increasing legal requirements and crosgptiance regulations as highly relevant risks. Wée a
know from other areas, such as drug use (for iestasmoking) or food safety (BSE, GMOs etc.), that
the controllability of a risk strongly influencesqple’s risk perceptiofis*®. This raises the question of
how the reliability and calculability of administige controls can be improved in order to avoidhfars
perceiving these measures as uncontrollable exteska Replacing control-oriented measures through
goal and motivation-oriented measures might bessipte solution.

Currently high political risks require great atientfrom farmers and distract managerial capacifdbe
farms’ core businesses. Quick and reliable politiisions about the future of the milk quota syst
would considerably reduce political risks as perediby farmers and would allow them to focus on
improving their production processes, efficiencd @aampetitiveness. Therefore, there is a great fared
early and reliable decisions on the future of thik muota system and other political regulationtio¢
milk market.

Next to policy risk, it is mainly those risks tHad a strong media presence during the surveygérat
are highly perceived by dairy farmers. Farmers $odor instance, on competition for land between
bioenergy and fodder production. On the other hastber important risks, such as the increasing
volatility of milk prices, were seen as rather loigks during the survey period. Furthermore, the
perception of disease risks is surprisingly lowisTimderestimation of what are, in fact, importeasks
indicates important decision anomalies which cchdde a strong impact on the future of dairy farms.
Therefore, it is very important that advisers arahWs introduce additional risk checks and other
measures, for instance, only granting loans iflifngidity situation of the farm is sufficient evémtimes

of lower milk prices.

The results show that risk perceptions and assedsrard risk management strategies do not differthmu
among the countries surveyed except where stromignad policy interventions on markets can be
observed (for instance, bioenergy support in Geynaairquota trade restrictions in France).

All in all, the behaviourist approach applied inisttpaper has provided new insights into farmers’
decision-making behaviour. Due to the selectionth&f sample, data on incident rates and estimated
damages can be considered good indicators for piv@on of future-oriented dairy farmers in Europe.
Therefore, this study complements more traditioatibnal choice-based approaches that rely ontestric
assumptions regarding human decision-making behavi® combination of both perspectives seems a
promising way to improve our understanding of hask management instruments should be designed
(normative approach) and how farm managers actyadiceive risks and apply these instruments
(descriptive approach).

All'in all, it is striking that the dairy farmersiveyed are characterized by a quite strong optindasad
great confidence in existing safety nets and riskhagement strategies. Against this backgrounde tiser
a need for further research in order to explaia gussibly “unrealistic optimism” and “overconfiaeri
in some areas and to better understand farmer&ideanaking behaviour. It could also be interegtio
repeat a similar study under the influence of tireemtly much lower milk prices.
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