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| WILL NEVER SWITCH SIDES: AN EXPERIMENTAL APPROACH TO
DETERMINE DRIVERS FOR INVESTMENT DECISIONS OF
CONVENTIONAL AND ORGANIC HOG FARMERS

Abstract

Despite the economic benefits of organic farmihg,donversion rates to this production meth-
od are low. The reasons for this reluctance areyédy unknown; however, they are important
for policy recommendations. Therefore, we expertaigninvestigate and compare the invest-
ment behavior of organic and conventional hog fasn&/e examine the question of whether
the investment behavior depends on the framinpeoirivestment possibility as organic or con-
ventional. The results provide evidence that irmest decisions depend on the framing of an
investment possibility and thus reveal that currembsidy structures may be inefficient for en-
couraging farmers to convert.

Keywords: experimental economics; investment behavior; ingmnorganic farming; hog pro-
duction

1. Introduction

In contrast to conventional farming, organic farguis considered to be more advantageous
with regard to the provision of ecosystem servigdaeder et al., 2002). Thus, the European
Union develops political measures to encouragepaachote the expansion of organic farming
(Lapple, 2010). In Germany, this aim has been dgiieahtby the strategy for sustainable devel-
opment of the German government (2012) which pewithat 20% of the arable land in Ger-
many should be used for organic farming. Even thotng expansion of organic farming has
been stimulated through governmental subsidiea fong time, still only a small proportion of
the farms employ organic cultivation methods (ARD13).

The comparable development applies to organic modyation. Despite the increasing de-
mand for organic pork in Germany, only small quiedi of organic hogs are produced (AMI,
2013). There is little evidence that conventionad Iproducers convert to organic production;
the number of organic hog production farms is edetreasing (Statistisches Bundesamt, 2011).
This is quite surprising from an economic perspectiCompared to conventional hog produc-
ers, organic producers reach a higher and mordespasformance per fattening place that is
free of direct costs (Zerger et al., 2010). Thesoea for farmers' reluctance to invest and to
switch to organic hog production are still unknown.

There are numerous contributions in which the itmesit behavior of farmers has been
econometrically analyzed using field data. Studi@age been conducted on the investment be-
havior of hog (Gardebroek a@lde Lansink, 2004) and dairy farmers (Thijsse®6)9In ad-
dition, there have been econometric investigatmhigivestments in new technologies, such as
switching to organic farming (Koesling et al., 208&minoff and Wossink, 2010; Uematand
Mishra, 2012). In these studies, the phenomenorithehéarmers convert or do not convert to
organic farming is exclusively explained by econonmdicators. Hence, Kuminoff and
Wossink (2010) state that profitability is the mwsportant factor for a transition of production.
Uematsu and Mishra (2012) provide empirical evideti@at increasing proceeds from organic
farming encourage conventional farmers to conuveetrtproduction methods. Koesling et al.
(2008) show that farms' factor endowment influenitesfarmers' decision to switch. Further-
more, the impact of the decision-makers' riskwadgton both their investment behavior (Knight
et al., 2003) and their decision to convert to argdarming (Acs et al., 2009) has been dis-
cussed.

Studies from the field of behavioral economics eg\kat the exclusive focus on economic
influencing factors in decision making may be t@raw (Kahnemann, 2003). In the agricul-
tural context, also non-economic decision-makintgeheinants are examined for business and
environmental behaviors of farmers (Willock et 4999). Moreover, investigations regarding
the differences between organic and conventionaldes have been carried out corresponding-
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ly. Mzoughi (2011) describes the differences betwegganic and conventional farmers with

regard to their moral and social aspects. Lappte kaelly (2013) attribute the absence of the
switch to organic farming to social constraintse\Rous studies about farmers' converting be-
haviors have not taken into account farmers' peimep of the different production methods.

From an investment-theoretic perspective, a cepanibus different presentation of a decision-
making problem should not have any impact on trefepences of a rational actor. However,

Tversky and Kahnemann (1981) point out that decisnakers can reach different perceptions
and evaluations of projects, even if these projebtsv identical economic parameters. These
differences originate from the decision makersspeal values and characteristics.

To answer the question about the influence of diffe perceptions of organic and conven-
tional hog farmers on the investment behavior,nitethodology of previous studies is not nec-
essarily appropriate due to various reasons. Thigbes, for instance, analyze economic pa-
rameters from plant cultivation (Acs et al., 208@&minoff and Wossink, 2010; Uematsu and
Mishra, 2012) or from dairy farming (Thijssen, 199bhus, the transferability to hog farmers is
rather difficult. Moreover, previous studies predoamtly used field data-based econometric
approaches (Koesling et al., 2008; Kuminoff and ¥uds 2010; Thijssen, 1996; Uetmatsu and
Mishra, 2012) which has limitations regarding thmalgisis of investment behavior in general
and the investigation of decision-makers' char&ttes and personal motives in particular. Fur-
thermore, the framework conditions influencing thexision are very heterogeneous between
farms and farmers, including capital available, bemof investment alternatives, individual
attitudes, and preferences (Gardebroek and Oudairilgr2004; Kuminoff and Wossink, 2010;
Thijssen, 1996). Moreover, it often is not possitdeestablish a connection between real in-
vestment decisions and the personal charactergdtite decision-makers.

Experiments are an alternative approach that atr@dmentioned limitations and allow a
better description of farmers' investment behaviBsgperimental investigations permit constant
framework conditions, and the data gathered ircthese of the experiment are in the field data
often not available. Thus, causal relationshipsolbex more evident, and the internal validity of
the research results is strengthened (Chang 0419).

The experimental investigation of farmers' decisimeking and investment behaviors has
already been discussed in the literature. For magtaprevious studies examined the willingness
to invest in arable land or irrigation systemsi(#tlal., 2012). However, differences in the in-
vestment behavior of organic and conventional fasmespecially in a hog finishing context,
have not been analyzed experimentally. Therefdre,aim of this study is to experimentally
investigate the investment behavior and the inft@esf the framing of an investment possibility
as organic or conventional on hog farmers. Hereeptesent study is an extension of the exist-
ing literature with regard to three aspects: Fitstthe best of our knowledge, this is the first
experimental investigation of the investment bebawf hog farmers. Second, we examine the
investment behavior of two groups: conventional arghnic hog farmers. Third, the influence
of the framing of investment decisions with theamig and conventional production method
will be clarified. In this way, we hope to make explanatory contribution to the question why
conventional hog farmers are reluctant to investrganic hog production. On this basis, we can
derive recommendations for policymakers on howgragsion of organic hog production - if
this is desired - can be promoted.

In section 2, hypotheses derive from the existitggdture, while the experimental design is
presented in section 3. Subsequently, section gepte the descriptive statistics and describes
the used analyzing approach. In section 5, thalialof the hypotheses is tested. The article
ends with conclusions and future research perse;tprovided in section 6.

2. Hypotheses

Tversky and Kahnemann (1981) conduct economic @xpets to describe the framing effect.
They show that the framing, in which a decisiomizde, is crucial for the participants of their
experiments. Lapple and Kelly (2013) and Mzougl@il(®) suggest some indicators that imply
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that the selection of the production method of fnrsris not solely motivated by economic rea-
sons. So far the effects of framing on the investnbehavior of organic and conventional farm-
ers have received little attention in the literatufhis leads to the following hypothesis:
Hypothesis 1 'framing': Organic and conventionahfiers’ willingness to invest decreases if
they have the possibility to invest in a not-preeti production method for the same profit and
risk.

Agricultural production involves many different kgs (Gardebroek, 2006). Hardaker et al.
(1997:15; 86pp.) point out that risk factors and tiecision-maker’s risk attitude influence in-
vestment decisions. As a result, the willingnessntike a risky investment decreases ceteris
paribus with the decision-maker’s risk aversionk(end Khanna, 2003). This leads to the fol-
lowing hypothesis:

Hypothesis 2 'risk attitude': The higher a convendl or organic farmer’s risk aversion, the
lower his willingness to invest in a risky investine

Many socio-economic factors, such as age and dadunehtbackground, may influence
farmers' investment decisions (Gardebroek and Qadsink, 2004). In addition to the personal
characteristics, Padel (2001) emphasizes the impogtof the business structure for investment
decisions. Lapple and van Rensburg (2011) exarhméntpact of various factors on the time of
converting to organic farming and found the vamshbhge, business structure, and personal atti-
tudes to be correlated. This leads to the followiggothesis:

Hypothesis 3 'socio-economic factors': Socio-ecandactors influence the willingness to in-
vest of conventional and organic hog farmers.

3. Methodology

The aforementioned hypotheses will be tested usiogmputer-based experiment that is carried
out with organic and conventional farmers. As tkpegiment is conducted with a nonstandard
subject pool (farmers) and with agricultural contexthe information set provided to the partic-
ipants, it represents a framed field experimentrijsian and List, 2004). This type of experi-
ment provides high internal and external validRoé and Just, 2009) and is therefore used in
other studies (Hill and Viceisza, 2012; Bouma anmtiAk, 2013)also conducted with farmers
(Cummings et al., 2004; Maart-Noelck and Musshaff12). The experiment consists of four
parts. In the first part, information about thetgpants' farms is gathered. Afterwards, an in-
vestment experiment with two consecutive treatmerdamely the investment in an organic hog
barn and in a conventional hog barn, is condudisdth participant makes decisions in both
treatments. The order of the two treatments is randomized.ofding to the employed produc-
tion method indicated in the first part of the esypent, the participants are divided into two
groups (organic and conventional farmér§pllowing the investment experiment, the partici-
pants' risk attitudes are determined using a Hott baury lottery (HLL) (Holt und Laury,
2002). Both the investment experiment and thedpitevolve financial incentives. Subsequent-
ly, socio-economic data of the participants isexikd.

Before the investment experiment starts, all pigaicts are informed about the underlying
assumptions and values as well as about the catoulaf financial incentives. The participants'
understanding regarding the framework conditione$ted using control questions. Moreover,
they are made familiar with the experiment in altrun and thus receive an overview of the
calculation of the total yield of their decisiontaimed in the trial run. The structure of the core
elements of the experiment is described in detaie following.

! We obtain observations from each participant theilifate the comparison of the different behawdnrindividual shows in the
two treatments which, therefore, results in a gevrstatistical power of the research findings (Gass et al. 2012).

2 The randomization of the treatments between thapy avoids the bias of possible learning effentsfacilitates a separate
termination of the experiment according to the piiihn methods.
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3.1. Structure of the investment experiment

The investment experiment consists of two timesé¢getitions of a game with the same under-
lying structure. One repetition consists of fiveipds in which the participants can decide for
and against an investment in a hog barn. Withirbtperiods a participant can only invest once.
The investment costs of €300,000 remain constaet the five periods. Participants start each
repetition with liquid assets in the amount of €800. For the liquid assets available, partici-
pants receive a risk-free interest rate of 10%ateind of each period. In each repetition, partic-
ipants have three options available: They can eithesst in the hog barn in period 0 or once
within the following periods 1 to 4. Alternativelparticipants can also decide against the in-
vestment over all periods. If a participant investa hog barn, he/she can realize the investment
returns that correspond to the uncertain presdoevaf the annual returns from the hog barn
over its useful lifetime of 20 years. In accordamath Dixit and Pindyck (1994: 26pp.), it is
assumed for simplification reasons that the anmefairns, in the case of an investment, are
hedged by a corresponding insurance over the wirolduction period. The investment returns
are, however, realized in the period following ffexiod of the investment implementation and
are, therefore, uncertain at the time of implenrgnthe investment. In each repetition, partici-
pants are supposed to earn as much capital adblgossice the total capital forms the calcula-
tion basis of possible real payoffs for the paptrits.

A binomial tree visualizes all possible developrsenit the uncertain present value of the
returns from the investment in a hog barn. The fmab tree start from investment returns of
€300,000 in period 0 in each repetition of the expent. The investment returns are realiza-
tions of an arithmetic Brownian motion (Dixit aneh8yck, 1994: 59pp.) without drift and with
a standard deviation of €60,000 per period. Thégvdity that the uncertain investment returns
increase by €60,000 in the subsequent period is Hi®%e course of the experiment, the bino-
mial tree shown to the participants adjusts autmaldy to the decisions made and the stochas-
tic development of the investment returns. Furtl@anthe possible investment returns and the
recalculated probabilities of occurrence are diggdeto the participants.

In the investment experiment, decisions to invesbrganic and conventional hog produc-
tion are to be made during ten repetitions, respagt Organic and conventional hog produc-
tion do not differ in possible economic parametérsre are only differences with respect to the
decision-making situation, that is the framing. @efthe ten repetitions start, participants al-
ways are made aware of whether they deal with tganic or conventional treatment. It is de-
scribed and illustrated by using figures that ipassible to invest in an organic or in a conven-
tional hog barn. After the participants have fimidhall ten repetitions of one treatment, they are
passed on to the other treatment. The two investinestments appear in a randomized order
meaning that 50% of the group of organic farmerwels as 50% of the group of conventional
farmers first deal with the organic investment timeent before they continue with the conven-
tional treatment and vice versa. This randomizasioould help to improve the internal validity
and reliability (Harrison et al., 20089).

3.2. Structure of the lottery

Data about the participants' risk attitudes iseotdld using a variant of the HLL (Holt und Laury,
2002; Viscusi et al., 2011). Here, participants damose from an alternative A and B. In alternative
A, participants can win either €200 or €160 witgieen probability, while, in alternative B, they
can earn €385 and €10 with a given probability.sThottery B is more risky than lottery A. In 10
decision situations, the participants have to chawe of the two alternatives, while the probabili-
ties are systematically varied in a way that theeeted value changes in each decision situation.
Starting with a probability of 10% for the higheaig (€200 in A; €385 in B), the probability of
winning the larger amount in each alternative ireased by 10% in each decision situation
down to decision-making situation ten, where thebpbility of winning the lager amount is

% For a detailed description of the experiment, @eis not hesitate to contact the correspondingoauth

4



100%. The more often a participant chooses lo#erthe higher the HLL value (number of safe
choices) and the more risk averse the person. Types of risk attitudes can be distinguished (Holt
und Laury, 2002). A HLL value of 0 to 3 stands #orisk-loving attitude, a value of 4 represents a
risk-neutral attitude, and a value of 5 to 10 mehasa participant is risk averse.

3.3. Financial incentives

Before the experiment started, participants wel@med about the probability to win, the range
of possible earnings, and the variables influentigamount of earnings. We use in our exper-
iment a combination of fixed and cash payouts déeeéron the success in the experiment. This
is a recognized procedure for financial incentivesxperiments (Maart-Noelck and Musshoff,
2013). For completing the experiment, each paditipeceived an expense allowance of €10.
The investment experiment and the lottery had aantive-compatible design and were linked
to real payouts. The payout of the investment expent results from the total capital achieved
in a randomly selected repetition divided by 758e possible earnings from the lottery arise
from the task formulation. We have provided tha¢ candom participant is selected out of 100
to receive a cash payout. If a participant won/heisearnings from the investment experiment
were added to those from the lottery. The potemt&ahings varied between €96 and €1,590.
The amount of the possible earnings is determiryedhlance as well as by the decisions made
by the participants in the investment experimeut lattery.

4. Descriptive statistics and data analysis
In this section, we provide descriptive informatimmout the participants' characteristics. Subse-
quently, we will present the methodological appltoased for data analysis.

4.1. Descriptive statistics

The experiment participants were acquired by camgdserman associations in the sector of
hog production and organic farming as well as fieation bodies for organic farming and
working groups. The link to access the online symwas sent to the aforementioned institutions
in spring 2013. On average, participants neededBilites to complete the experiment. The
descriptive statistics shown in Table 1 demonstilagesocio-economic characteristics and the
operative farm structure of the experimental sample

Table 1.Descriptive statistics
Organic farmers Conventional farmers

(n=33) (n=50)

Mean SD Mean SD
Average HLL value 5.3 2.2 6.0 2.4
Proportion of female participants (%) 121 20
Average age in years 41.9 10.5 38.9 8.9
Participants holding a university degree (%) 51.5 52.0
Participants holding an agricultural degree (%) 81.8 100.0
Farm is main source of income (%) 81.8 92.0
Average size of farmland (ha) 91.9 93.9 98.6 61.0
Average number of hogs 179.6 236.1 1,696.2 1,574.3
Average number of breeding hogs 58.¢° 53.1 236.0 155.5
Willingness to invest in the own farm business (%) 54.5 32.0

AN =49°n=14°n=26

Among the 83 participants, there are 33 organiméas and 50 conventional farmers. On
average, organic as well as conventional farmarseaconsidered to be risk averse. The results

4 Foran application of the HLL in an agriculturahtext, we refer to Brick et al. (2012).
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of the HLL reveal an average HLL value of 5.3 foganic farmers, while the value for conven-
tional farmers is 6.0, indicating a higher risk @en for this group.

4.2. Approach to data analysis

Our data set shows specific characteristics thdivaite the choice of our analysis method. We

investigate whether participants exercise a gimeestment option at different discrete points in

time (periods) within the 20 repetitions of the exment. In other words, the time that has

elapsed up to a certain event (here the investmiemt)hermore, in each repetition also the pos-
sibility not to exercise the investment option atiis, not to invest is available. These observa-
tions of not exercised investment options makerdlest the data are right censored.

Taking into account the characteristics of the data analysis is based on the statistical
method of Survival Analysis; in more detail, thexGegression (Cox, 1972) also known as pro-
portional hazard model and the Kaplan-Meier suivesimator (Kaplan and Meier, 1958) are
applied. We use the Cox regression to assess thactnof specific variables on the farmers’
investment decisions. Since the condition of timdependence is not fulfilled, we adapt the
Cox regression as suggested by Schemper et aB)28ahe so-called weighted Cox regression
to receive robust estimations. Furthermore, wetlhis&aplan-Meier survival estimator (Kaplan
and Meier, 1958), as modified by Kiefer (1988)di&al with censored data for a more detailed
analysis and a more descriptive approach. In teegmt study, we apply the concept of hazard
rate as the rate of investment, meaning that ifigpants implement the investment their in-
vestment option ‘dies’.

5. Testing of hypotheses

In the following, the hypotheses formulated in getP are tested. The weighted Cox regression
is in the focus of hypotheses testing. In addititve, Kaplan-Meier function is used for detailed
analysis.

To investigate the influence of different factorstbe investment behavior of hog farmers,
we carried out a weighted Cox regression. By dsmghe connection between the independent
variables and the probability to implement an inwvesnt can be analyzed. The results of the
Cox regression are presented in Table 2. Coeftigianith negative signs indicate that the ex-
planatory variable has a retarding effect on thestment implementation and the number of
the investment options that have not been realikdacrease.

Table 2. Weighted Cox regression (N=1,660)

Explanatory variable Coefficient  p-value
Conventional farmers in organic treatment (1=yes) -0.340 <0.007 ***
Organic farmers in conventional treatment (1=yes) -0.723 <0.007 ***
HLL value -0.051 <0.001 ™
Repetition -0.018 <0.001 ***
Farm type (1=organic) 0.261 <0.001 ™
Gender (1=male participant) 0.529 <0.001™*
Age -0.005 0.098
University degree (1=holding a university degree) -0.172 <0.001 ***
Agricultural education (1=holding an agricultur@giee) -0.400 <0.007 ***
Source of income (1=farm is main source of income) -0.093 0.21¢
Number of hogs kept -4010° 0.05¢
Willingness to invest (1=yes/possibly) 0.354 <0.001 ***

Wald-x?=310; Significance level * = p<0.05, ** = p<0.01%**= p<0.001



5.1. Hypothesis 1 ‘framing’

The highly significant and negative coefficientstled dummy variable 'conventional farm-
ers in organic treatment' and 'organic farmersoinventional treatment' mean that farmers are
more reluctant to invest in the treatment that dugsdescribe the production method that are
currently practicing on their farms. Thus, convendl farmers are more reluctant to invest in
the organic treatment, whereas organic farmersnare reluctant to invest in the conventional
treatment. The coefficients of the weighted Coxeasgion imply that this reluctance to invest is
more pronounced for organic farmers in the coneaati treatment than for conventional farm-
ers in the organic treatment.

For a better visualization and more detailed amalgEthe results, Figure 1 shows the sur-
vival functions for the investment options in the two treatmerftshe experiment for organic
and conventional farmers. The x-axis shows theodsrivith option to invest, while the y-axis
shows the percentage of all investment optionstaaé not been realized. Higher lines indicate
that the decision-makers are more reluctant tosinve
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Figure 1. Survival functions of the investment options inttbtveatments for organic and conventional
farmers

The survival functions of organic as well as cortiaral farmers differ highly significantly
(Log-Rank test, p<0.001) between both investmesdtinents. The use of the investment option
by organic farmers is more extensive in the orgamam in the conventional treatment, shown
by the higher survival function of the conventiotrgatment. The opposite is true for the con-
ventional farmers, who are more reserve to usentestment option in the organic treatment.
This means that organic and conventional farmersraore reluctant to invest in the production
method, which they are not practicing on their deum, than in their current production meth-
od. This confirms the results of the Cox regresgicable 2). The higher difference between the
use of the investment option of the current andatternative production method that is ob-
served for organic farmers shows a stronger rahget#o invest for this group of participants.

Despite equal economic parameters for the invedtmesrganic or conventional hog pro-
duction, significant differences of the investmbeerhavior occur between the group of farmers
and the investment treatments. The framing, meahiaglescription of the treatment as organic

® The Kaplan-Meier estimator between organic and/entional farmers and the treatments can be déstdy different paths
of investment returns over the periods. In thigcd#fferences in the investment behavior woulddesed by the different
realizable investment returns. Due to this reas@nfjrst tested all Kaplan-Meier estimators regagdéqual paths of the in-
vestment returns in order to exclude this bias.
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or conventional investment alternative, influenties investment behavior. Differences appear
regarding the time to implement an investment &edorobability to invest. On the basis of the-
se results, hypothesis 1 cannot be rejected.

Especially for current organic farmers, the infloerof the framing effects on their invest-
ment implementation is very high. These farmersyd@msiderably more often the investment
in the conventional method of production than tleeinventional counterparts refuse to invest in
organic production. One possible reason for thisak®r might be the higher importance of
ecology and environment for organic farmers (Lapp&L0). Mzoughi (2011) establish a posi-
tive correlation between moral and social concamds the investment behavior in environmen-
tally friendly technologies, such as organic fargni@ardebroek (2006) and Uematsu and Mish-
ra (2012) make some indications that social anchpdggical factors prevent farmers from
switching to organic farming. These factors togethéh traditional moral values can be ex-
planatory approaches for the significant differemcthe behavior of conventional farmers.

5.2. Hypothesis 2 'risk attitude':

The results of the weighted Cox-Regression displayeTable 2 include the variable 'HLL
value' which is bounded between 0 and 10. The ioteit (-0.051) of the variable in the Cox
regression describes the influence of the valum filoe HLL lottery of a farmer on his/her in-
vestment implementation. Furthermore, it is nega#ind highly significant (p<0,001), meaning
that the higher the HLL value or the more risk aeea farmer is, the more reluctant he/she is to
invest. Viscusi et al. (2011) report on comparalelsults. This gives us a first indication that
risk-averse farmers implement an investment later.

For a further testing of hypothesis 2, we use #sellts of the Holt and Laury lottery and di-
vide the participants into three risk categorigsk'loving’, 'risk neutral’, and 'risk averse'.eTh
survival function in Figure 2 shows that risk-logiparticipants decide to invest earlier than
risk-neutral participants. For risk-averse decisioakers the longest deferment of the invest-
ment implementation was determined. The survivatfion of risk-loving farmers has a signifi-
cantly different shape compared to the shape oftimeival function of risk-averse (Log-Rank
test, p=0.001) and risk-neutral (Log-Rank test,.p46) farmers. In contrast, the survival func-
tion of risk-averse and risk-neutral farmers does differ significantly from each other (Log-
Rank test, p=0.184).

100%
meeee -risk avers
o risk neutral
80% 1 —===risk loving
60% -

Proportion of unused investment opt

Period
Figure 2. Survival functions of the investment options floe three categories of risk attitude

If the investment behavior of the risk attitudeamalyzed separately according to the meth-
od of production and investment treatments, it beepclear that the risk attitude influences the
farmers' willingness to invest in their own andtlve alternative method of production. Risk-
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loving farmers do not differentiate statisticallgttveen their own and the alternative method of
production (Log-Rank test, p=0.247). The situatisndifferent among risk-averse decision-
makers, where the comparison reveals a highly fsegnit difference (Log-Rank test, p<0.001).
This is the case within the group of organic asl aeglconventional farmers. Risk-averse deci-
sion-makers are more reluctant to invest in theréditive production method. Thus, we are al-
lowed to confirm the field data-based results o§ A&t al. (2009) and Knigth et al. (2003). Fur-
thermore, it can be suspected that risk-aversesid@emakers combine a risk to the investment
in an alternative production method that is noteldagn the economic parameters. The analysis
reveals that risk attitudes influences farmerstgtment behaviors. Thus, hypothesis 2 cannot be
rejected.

5.3. Hypothesis 3 'socio-economic factors'

Table 2 shows the socio-economic variables we exarnm the Cox regression. The variable
'repetition’ was included in the model in ordertd@&e into account the influence of possible
learning effects on the probability to invest. dinchave the values 1 to 20 corresponding to the
two times 10 repetitions that the decision-makey toaface. The dummy variable 'repetition’ is
negative and highly significant (p<0.001). The tiofenvestment shifts to a later period with an
increasing number of repetitions that a decisiolkenaan complete. Consequently, learning
effects can be observed which are also pointecdbpaart-Noelck and Musshoff (2012) and
Oprea et al. (2009).

The dummy variable 'farm type' is included to detethe investment behavior of organic
and conventional farmers is different in the treattnwhere they are deciding to invest or not in
their own production method. The coefficient hapositive and highly significant (p<0.001)
influence on the investment behavior. Organic fasmavest earlier in the organic treatment
than conventional farmers’ in the conventional timeant.

The influence of the variable 'gender’ is highlynsiicant (p<0.001). This finding has to be
carefully interpreted as only five women particgzhin the experiment. Female decision-makers
invest later than male farmers. This result is ©iast with the findings of Jianakoplos and
Bernasek (1998); however, it contradicts the figdimf Maart-Noelck and Musshoff (2012).
The results of Dohmen et al. (2011) and Gardebeyek Oude Lansink (2004), revealing that
the willingness to invest decreases with an inéngaage of the participants, cannot be con-
firmed. Nevertheless, our results show a similandr 'Age’, however, does not have any signif-
icant (p=0.098) influence on the time of the inwesiht implementation (consistent with Maart-
Noelck and Musshoff, 2013). The dummy variablesivensity degree' and 'agricultural
education’ show a highly significant (p<0.001) rtegainfluence on the probability to invest.
Jianakoplos and Bernasek (1998) ) and Maart-Noshck Musshoff (2012) reached similar re-
sults, while Gardebroek and Oude Lansink (2004)kamidht et al. (2003) found a positive cor-
relation between education and willingness to ihves

Our results do not support the findings of Adesehal. (2000) that farms where the agri-
cultural business is the main source of incomenawee reluctant to invest. It is not possible to
confirm a significant correlation (p=0.219) betwdha source of income and the probability to
invest on the basis of the experimental data. Alse,number of hogs and, therefore, the farm
size does not have any significant influence ontime of investment. The dummy variable
'willingness to invest' influences the probabilitymake an investment in a positive and highly
significant manner. Decision-makers who indicanping to invest in hog production are more
willing to invest. Consequently, they transfer thaillingness to invest to their decisions in the
investment experiment. On the basis of the findimg socio-economic variables influence the
investment implementation, hypothesis 3 cannoeected.

6. Conclusions

Organic farming and in particular organic hog prct¢hn in Germany is not as prevalent as de-
sired by policymakers. Farmers are reluctant t@sbhvn organic hog production even though
recent market and price analyses have revealedpuomotentials for this branch of industry.
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The investment behavior is influenced by a rangéaofors. Economic approaches based on
field data answer one part of the scientificalligvant questions regarding investment behavior.
So far, the different investment behaviors of orgaand conventional farmers have been ex-
plained only to a limited extent. Until now, no dies have examined the effect of framing in-
vestment possibilities as organic and conventiohalexamine this effect of framing of an in-
vestment possibility and to identify further infi@ng factors of the investment behavior, the
present study applies an experimental approachinMaestment decisions are investigated in an
experimental setting, where decision-makers areateyplly faced with decision-making situa-
tions regarding the investment in organic or cotieeal hog barns.

We reveal that the framing of the investment aliues as organic or conventional has an
effect, which can contribute to explaining the alied differences in the investment behavior of
organic and conventional farmers. For organic al &g conventional farmers, a significant
reluctance to invest in the other economically édquae of production was observed. On the
one hand, this supports the hypothesis that orgamuaers are strongly attached to their method
of production by conviction and values. On the otmnd, this also indicates that conventional
farmers have a low willingness to invest in orgafaianing. Moreover, the risk attitude has a
significant influence on the investment behavioiskRoving decision-makers reveal a higher
willingness to invest and distinguish less betw#®ir own and an alternative method of pro-
duction, while risk-averse decision-makers are nrefactant to invest in general and invest
later in an alternative production method in patac. Conventional farmers and farmers hold-
ing a university degree invest later during the whexperiment. Thus, it does not appear to be
adequate to reduce the discussion about the coonensd investment behavior to the economic
evaluation of the two methods of production.

The possibility to expand organic hog productiorstgtching from the conventional coun-
terpart is influenced due to framing effects anuntars are thereby possibly more reluctant. If
politically intended, more public information caniggas and a change in the perception of or-
ganic farming would be possible instruments to cedthe inhibition levels of conventional
farmers. Therefore, subsidies as a policy toohimoarage the conversion of conventional farms
to organic farming are thus not as effective asld/be expected, assuming a profit maximizing
decision maker. The framing effects might be entenaa through economic incentives or edu-
cational work in the context of an information gli

For future research, examining the enhancementefttractiveness of organic hog pro-
duction to conventional farmers could be recommdnttea further step, organic farmers, who
have not entered the business of organic hog ptimthcould also be included in the investiga-
tion and could be asked about their willingnesst@st in this branch of production. In addi-
tion, further research could contribute to the &xggsliterature by identifying the most appropri-
ate approach to reduce the perception-based ineastimhibition levels. To do so, the reasons
for framing effects need to be examined.
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