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Abstract. Our paper seeks to assess the decision to adgabio farming practices. More specifically, we use
Duration Analysis(DA) to determine why farmers adopt organic fargnand the timing of adoption. We extend
previous studies by including farmers’ objectivesk preferences and agricultural policies as datas in the DA
model. TheAnalytical Hierarchy ProceséAHP) is used as a multi-criteria decision-makingtinomdology to measure
farmers’ objectives. The empirical analysis usesnflevel data collected through a questionnaira teample of
vineyard holdings in the Spanish region of Catalofiarmers’ objectives are found to influence thevession
decision. Moreover, farmers who are not risk avergemore prone to adopt organic farming. Resusis identify
the policy changes that have been more relevambiivating adoption of organic practices.
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1. Introduction and objectives

During the last few decades the European agriailhas been intensifying its production practices.
Concerns and awareness about the negative exte®an humans, animals and the environment have
been growing. In order to reduce the negative ingpaterived from intensive farming, some
environmentally friendly production methods suchoaganic agriculture have been promoted by EU
public authorities. Organic agriculture mainly eslion non-polluting inputs and the management ef th
ecosystem as a whole. Synthetic inputs such abzers or pesticides, veterinary drugs, and geadi
modified seeds are replaced, whenever possibleagsgnomic, biological and mechanical methods
adapted to local conditions and needs.

Organic farming, which has increased substantigllyecent years, has received important attention
within the Common Agricultural Policy (CAP). The ®has provided support to organic farming since
1991 by means of a premium subsidy program whefabyers receive a fixed payment per crop and
year (Regulation 2078/91). In 1999, another Regnaf1257/1999) was approved with the aim of

improving the efficacy of organic farming started 1991. The present support scheme for organic
agriculture will be applied until 2013 under theraludevelopment Regulation 1463/2006. Recently,
Regulation 889/2008 was passed with the objectiveersuring a fair competition and a proper

functioning of the internal market in organic proti) and maintaining consumer confidence in praduct

labeled as organic.

There have been several studies that attempt tdaiexghe determinants of adoption of organic
production systems. Different approaches have hbegemented for this purpose; a) tlaeloption
approach which usually relies upon cross-sectiatah which is analyzed by means of probability
models to assess the likelihood that conversiomrscfisinet al, 2007; Geniugt al, 2006; De Cock,
2005; Rigby and Young, 2005; Andersenal,, 2005 and Calatrava and Gonzalez, 2008), biliffigsion
approach which deals with the cumulative adoptiate rat the aggregate level using time-series data
(Feder and Umali, 1993; Gardebroek and Jongen88K)2 c) theimpact approach that focuses on the
impact of conversion on the physical and finanpiatformance of organic farms, by employing linear
mathematical programming and simulation methodss@aff and Hirschauer, 2008; Aes al, 2007
and Kerselaergt al, 2007) and e) theomparisonapproach that compares organic and conventional
farming in various management aspects such as immjtefficiency, productivity, as well as economic
results, using basic statistics or profit maxim@matmodels, among other methods (Seetal, 2007;
Cisilino and Madau, 2007; Oude Lansink and Jen®8a3; OECD, 2000; Tzouvelekas$ al, 2001 and
Klepperet al, 1977).



While the adoption approach fails to allow for tt@ing of the adoption of organic farming and the
impact that time-varying factors may have on iffudion studies do not address the issue of why a
particular farm adopts earlier than others (Burtinal, 2003). An alternative approach is Duration
Analysis (DA) which is capable of analyzing botle tihecision and diffusion aspects of organic farming
adoption. This is accomplished by analyzing crasgisnal and time-variant data jointly in a dynamic
framework (McWilliams and Zilberman, 1996). The @Aows determining not only why farmers adopt
organic farming, but also the timing of adoptiom dhe factors that influence the observed timeepagt

DA allows for changes in the explanatory factorshbacross farmers and time, thus studying adoption
and diffusion together.

Though DA was originally used in biometrics reséaiit has been applied in a wide range of analyses
such as the duration of marriages, spacing bitthee to adopt new technologies, product durability,
occupational mobility, lifetime of firms, duratios wars, time from initiation to resolution of lglgcases
(Kiefer, 1988 and Lancaster, 1992), etc. The fufgplication in economics was carried out by Larerast
(1978) in the field of labor economics, to analyize duration of unemployment and the rates of et/
exit.

In agriculture, DA has been recently applied infedént adoption studies such as the adoption of
conservation tillage (Fuglie and Kascak, 2001; axmdenet al, 2006), animal and plant breeding
(Abdulai and Huffman, 2005; and Matuschke and Qa@@8), input innovation (Dadit al, 2004), and
sustainable technology adoption (De Soetzal, 1998). Only a few analyses have used the D/isess
the adoption of organic farming practices: the mlileld paper by Burtoret al (2003) and the
unpublished manuscript by Hattam and Holloway (3007

Our paper aims to analyze the adoption of orgaractires in the vineyard sector in the Spanishoregi
of Catalonia by making use of DA. We seek to as#esinfluence of farmer characteristics, attituded
opinions, farm structure, farm management resulid ether exogenous factors on adoption. In this
context, our work contributes to previous literatbly extending DA analysis to a consideration ohter
objectives as relevant factors in explaining theiglen to convert. Our analysis also makes a thginou
exploration of the role of farmers’ attitudes amginions in organic farming adoption and introduces
farmers’ risk preferences into the model. Additibnawe seek to analyze the impact of agricultural
policy instruments on the duration of adoption. few contribution of this article is the consideratof

the random censoringeature that characterizes all organic adoptiora datd which has not been
addressed before. Finally, this paper contributegshe scarce literature on the duration of organic
adoption. In this context, there are no currentllighed studies on this topic in Spain.

The determinants of organic farming adoption caelassified into two broad groups: non-economic and
economic factors. The former group includes farmattitudes, opinions and objectives as relevant
elements. In the later group we mainly find mankeétes, profit making and public support. Most $sd
(Burton et al, 1999; Rigbyet al, 2001; or Padel, 2001) that have analyzed theptamo of organic
farming have found the relevance of both typesaatdrs. In this line, attitudes and preferences are
important determinants of adoption decisions (DekZ;@005; De Souzat al, 1999; Burtoret al, 1999
and Ajzen and Fishebin, 1977). While differencesattitudes and opinions between organic and
conventional farmers can contribute to explain @sion, they can usually interact and influenceneac
other in a complex form (De Cock, 2005). To captamd simplify this complexity, we use tReincipal
Components Analys{®CA). The resulting factors from PCA are useéxgdanatory variables of organic
adoption. Moreover, we use thaalytical Hierarchy ProceséAHP) as a multi-criteria decision-making
methodology to measure farmers’ objectives andneide these measures as covariates in the DA.

The remainder of this paper is organized as folloBection 2 provides details on the organic seictor
Spain and Catalonia. The third section exploredistuon adoption in agriculture. In Sections 4 &nare
present the conceptual framework and the empidgpalication, respectively. Results are discussed in
section 6. Finally, some conclusions are outlined.

2. The organic agriculture sector

Organic agriculture has experienced rapid growthdvdde with currently 31 million ha being managed
organically by at least 623,174 farms (Willer ands¥efi, 2006). Australia occupies the first positio
with 12.1 million ha, followed by the EU (6.6 mdi ha), China (3.5 million ha) and Argentina (2.8
million ha).



In the EU the organic area represents 3.6% ofats wtilized agricultural area (UAA) which is mayel

by 165,330 organic farms (FIBL, 2007). Italy hotfie largest organic area within the EU (1,067,182 h
managed by 44,733 organic farms), followed by Genym@33,000 ha and 17,282 organic farms) and
Spain (926,390 ha and 17,241 organic farms). If raek EU countries according to the relative
importance of the organic area within the total U/Spain occupies the 14th place with 3.7%. In st f
positions we find Austria (14.2%) and ltaly (8.4%gllowed by Sweden, Portugal, Finland and Estonia
with approximately 6.5% of their UAA.

In Spain, the average size of an organic farm amtb1.5 ha, which is above the European average si
(37.7 ha). Within the last 15 years the Spanishamigy sector, as in most European countries, has
experienced spectacular growth. While in 1991 tlegee only 369 organic operators, there are cugrent
19,211 organic operators, of which 76.9% cultivai@ps and 12.6% are livestock growers, according to
the most recent available statistics (MARM, 200iWe remaining percentage represents processors and
importers. The most important organic crops in B@ae cereals and pulses (12.23%), olives (10.09%),
nuts (4.81%) and vineyards (1.82%).

Spanish organic farming was at first regulated lmeaeric "organic produce" brand introduced in 1989
Initially, the national Board for Organic Agriculs was in charge of controlling production througho
the country. In 1993, the control was handed owethé regional authorities. In 2000, a logotype was
created to be voluntarily used in the labeling afamic products. Recently, the National Organicidxct
Plan (2007 - 2010) has been approved in order pdya set of specific actions on organic farming,
organic produce processing, marketing, distributgod consumption, and also on the education and
research areas (MARM, 2007).

Catalonia is one of the most important regions witBpain in organic farming. It occupies the fourth
place in the distribution of the Spanish organiaaf5.96%), after Andalucia (57.90%), Aragon (7.50%
and Extremadura (6.95%). The Catalan sector alsmpees the fourth position within the Spanish
vineyard organic sector, representing 8.18% ofttit@l area (MARM, 2007). Over the last decade, the
Catalan organic vineyard sector has experiencethtitest growth within the Catalan organic seciath

an increase on the order of 565.06% from 1995 W62¥ineyard growth rates are followed by those
experienced by cereals and pulses (355.11%), Vaget#318.39%), olive groves (168.29%) and nuts
(23.03%).

Catalonia has 147 registered organic vineyard fesrtieat represent the targeted organic population i
our study. The decision to focus on this activitypased on various factors: a) the decision torgaric

in this sector is not very likely to be subsidywem. It is more likely to be motivated by market
conditions due to the high added value of its fipadduct, b) the rapid growth of the Catalan organi
vineyard sector compared to other sectors sinc®,18&d c) its relative weight within the total onga
sector in both Spain and Catalonia.

3. Determinants of adoption in agriculture

Several studies (Knowler and Bradshaw, 2007; Rigibgl, 2001; Padel, 2001 and Lampkin and Padel,
1994) have reviewed and summarized the factorsiifiaence adoption decisions in agriculture. Rigby
et al (2001), Padel (2001), or Knowler and BradshawO{@0have focused their revision on organic
farming. We update these latter revisions by Igstinew applications and studies, their applied
methodology and sample size (Table 1). Accordinthéostudies reviewed, the most relevant factaas th

can influence the decision to convert from convardl to organic farming include:

1. Farmer Characteristicsgender, education, age, experience, etc.

2. Farm Structurelocation, farm size, soil type, machinery, etc.

3. Farm Managementnput use, crop diversification, crop rotatiorg.et
4

Exogenous factoroutput and input prices, market size, subsidigermation access, transition
costs, policy reforms, etc.

5. Attitudes and opinionsfarmer beliefs about the environment, acceptanithin the rural
community, life style, health and environmentalqoeupations, etc.



Table 1: Studies that analyze organic farming adoption édeterminants

Study Organi?amglgnaezr?tional Method of analysis
Acset al (2007) Dynamic linear programming
Albisu and Laajimi (1998) 97 125 Probit Model
Andersoret al (2005) 28 118 Multinomial and Logit model
Calatrava and Gonzélez (2008) 254 Ordered Proldieino
Darnhoferet al (2005) 9 12 Decision tree modelling
De Cock (2005) 93 190 Ordered Probit model
Fairweather (1999) 16 27 Decision tree modelling
Gardebroek and Jongeneel (2004) 16 - Bayesian apipro
Geniuset al (2006) 44 118 Ordered Probit model
Hansoret al (2004) 61 - Focus group
Hattam and Holloway (2004) 47 186 Probit model
Isin et al. (2007) 20 107 Probit model
Kerselaerst al (2007) - 685 Linear programming
Lohr and Salomonsson (2000) 234 316 Probit model
Musshoff and Hirschauer (2008) Investment under uncertainty
Parra and Calatrava (2005) 161 161 Logit model
Pietola and Oude Lansink (2001) 169 779 Switchiyye- Probit
Rigby and Young (2005) 86 35 Logit model
Wossink and Kuminoff (2005) 80 167 Option theory

Comparison between organic and conventional studies

Cisilino and Madau (2007) 115 114 Data Envelopmiaralysis
Klepperet al (1977) 14 14 Basic statistics
OECD (2000) - - Basic statistics
Oude Lansink and Jensma (2003) 29 571 Profit mastion model
Serraet al. (2008) 68 3,643 Utility maximization model
Zhengfeiet al. (2005) 28 405 Damage control model

In Table 2 we present a summary of the variablas dsually explain organic farming adoption and the
impact they generally have on the decision to addpting women with high levels of education are
more likely to adopt. Conversely, older farmershwigélevant social networks are less prone to canver
Adoption is also higher among family farms, farmgwsteep slope land, high soil quality and witlsyea
access to water. Other farmer characteristics Isanifluence positively the decision to converdriaers
who are concerned with environmental problems, feafkty and soil degradation are more prone to
adopt. Further, these farmers tend to use intéesbhology when managing the farm. With regardti¢o
economic variables, we state the importance otpaupport and price premiums as determinant factor
of conversion.



Table 2 Direction of the relationship between variabled decision to adopt

Variables Direction of Variables Direction of the
the effect effect
Education + Risk lover +
Age - Ease of obtaining information
Gender/woman + Experience and skills -
Farm size - Debt level -
Off-farm activities + Difficulties in getting loans -
Land slope + Farm manager urban background +
Cold climate + Distance between farm and home -
Positive attitudes toward conversion + Closenedanofly to farm -
Concerns on soil erosion + Number of soil analys&syear +
Water availability + Use of the internet and e-mail +
Soil quality + Errg;:ir:;ité?r;ghe holding to +
Family labor in farm + Number of organic farms andu +
Total labor in farm + Course and conference assista +
Number of information sour + mzi:rﬁggigﬁ of an environmental +
eOnp\iir;f:ni]r;:]?vor of preserving the + Concerns about family health +
Member of a producers’ association + Policy support +
;?rsrﬁlr:/g perceptions toward organic + Concerns about food safety +
Concerns about soil degradation + Social contact -

Source: Own elaboration based on literature regieswn in Table 1

4. Methods

The five main groups of variables explaining adoptin agriculture and identified by the literature
review in the previous section are used in ouryaigl As noted these groups &&rmer characteristics

(F), Farm structure (S), Farm management and resul{dV,), Exogenous factor{E,), and
Attitudes and opinions(A). We contribute to previous literature by also unlthg another set of

variables representingarmers’ objectiveéOi). Farmers’ attitudes and opinions are summarizéal in

factors by using thérincipal Components Analysi@®CA) and farmers’ objectives are measured by
applying Analytical Hierarchy Process (AHP) techigg. Below we offer details on AHP and DA
methodologies.

4.1. The Analytical Hierarchy Process (AHP)

As mentioned before, we hypothesize that farmebfdives can play an important role in determining
the adoption of organic practices (De Cock, 208&)wever, to collect information about the relative
importance of each objective for each farmer isallgta complicated task. To overcome this diffigult
we use the AHP methodology that measures and detsnthe relative importance of farmers’
objectives, allowing us to use the results as acate in the DA model. The AHP is a technique {$aa
1977, 1980) to support multi-criteria decision-nmakin discrete environments. AHP allows us to weigh
each farmer’s objectives and use them to explaialystion decisions. In order to implement the AHP,



one needs to carry out a survey where individuedsaaked to value different objectives that follaw
hierarchical structure (figure 1). We distinguisbtween economic, environmental and socio-cultural
objectives. Each objective in the tree is dividet ithree different sub-objectives to be also v@lue

‘ Farmers' objecives ‘

‘ Economic (04) ‘ ‘ Environmental (0,) ‘ ‘Socio—cultural(oS)‘

01 \ 013 ‘\ 013 ‘\ 074 ‘\ 033 ‘\ 033 ‘\ O34 ‘\ 032 ‘\ 033
Figure 1: Hierarchical structure used to value conventi@mal organic farmers’ objectives

The relative importance or weight} of objectives are obtained from paired compalsdn order to
make these comparisons and determine the inten$itgreferences for each option, Saaty (1980)
proposed and justified the use of a 1 to 9 scdbe. fElative importance of each objective is obtaibg
comparing this objective with all other objectivdsrom the answers provided, a matrix with the
following structure is generated for each individ{ia (Saaty matrix):

ai]k a12k e alnk
po|Pn B o B "
aiik
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whereay, represents the value obtained from the comparistwe®n objectivé and objectivg for each
individual. This square matrix has two fundameptalperties: (a) all elements of its main diagoa#ikta
value of one &,=1 0 i), and (b) all other elements maintain that paitethparisons are reciprocal (if
ag=x then a=1/x). If perfect consistency in preferences holdsdach decision-maker, it should also
hold thatay,. x any = a for alli, j andh. This condition implies that values given for gaircomparisons
represent weights given to each objective by agpdyf rational decision-makeg= w;/wy for all i and

j. Therefore, the Saaty matrix can also be expreasdallows:

Wlk W2k Wnk

A = Wy W Wk
Wi
ij

| Wi Wy Whk

- )

Thus, if the decision-maker’s property of perfeatsistency holds) weights (v;) for each objective can

be easily determined from th&n-1)/2 values foray. Unfortunately, perfect consistency is seldom
present in reality, where personal subjectivityyplan important role in doing the paired compariseor
Saaty, matricesA=a) in which some degree of inconsistency is presaligrnative approaches have
been proposed to estimate the weight vector thsttresembles the decision-maker’s real weight vecto
Saaty (1980 and 2003) proposed two options asdabedstimate of real weights: the geometric mean an
the main eigenvector. Other authors have propoKethatives based on regression analysis (Laininen
and Hamalainen, 2003) or goal programming (Bryd®95). No consensus has been reached regarding



what alternative outperforms the others (Fichtd886). As all criteria meet the requirements toneste

the above-mentioned weights, we choose the geanmagan (Aguarén and Moreno, 2000; Kakdsal,
2007). Using this approach, weights assigned byndas to each objective are obtained using the
following expression:

=N =n ..
Wic = Y[ i8¢ 0 k @)

Variables W, are used as covariates in the DA analysis. AHP avagnally conceived for individual

decision-making, but it was rapidly extended asahdvtechnique for the analysis of group decisions
(Easleyet al, 2000). To compare objective weights between miogand conventional farmers, group
preferences must be considered. Thus, we needgegage the corresponding farmer’'s weightg) (
across farmers to obtain a synthesis of weightedch objectivevw(). The aggregation process should be
carried out following Forman and Peniwati (1998howconsider that the most suitable method for
aggregating individual weightsvf) in a social collective decision-making contexthat of the geometric
mean:

_ k=m )
W= ] W O )
where W is used to summarize the results of the AHP aislys

4.2. The Duration Analysis (DA)

Duration analysis (DA) or duration modeling, as wmain the economics field, models the time length o
a spell or the duration of an episode evént. The spell starts at the time of entry into adfie state
and ends at a point when a new state is enterednégioned before, we apply DA to identify the
determinants of adoption for organic practices asdvell as the probability of a farm adopting oigan
practices at timé, given it has not been adopted by that time. Vairag that the end of an event or the
entering into a new state happens just once fdr salject

The conceptual foundations of DA rely on probapithieory. Instead of focusing on the time lengtlaof
spell, one can consider the probability of its emwdthe probability of transition to a new state. To
determine this probability, DA analysis uses thezard functioninstead of the familiar probability
distribution function.

Consider(T) as the random variable that measures the lengthsptll. Also considet as a realization
of (T) Thus, the observed durations of each subjectstonisa series of datét;,t,, .., ). Let f(’[) be

a continuous probability distribution function (PDéf the previously defined random variak(FE). The

probability distribution of the duration variablarc be specified by the cumulative density function
(CDF):

t
F({t)=| f(s) ds=Pr(T<
=] (T< 9 -
which indicates the probability of the random vhalgaT being smaller than a certain valtieHowever,
in duration analysis we are more interested inpttebability that the spell has a length of at Idasthis

probability is given by the survivor function alkoown as the complementary cumulative distribution
function (CCDF).

S()=1- F()=[" f(9 ds= Pr(T> ) (6)

The probability of a duration end or a regime claimgthe next short interval of timét, given that the
spell has lasted up tbis:

1 When events happen more than once, a multilevelelivgy for recurring eventsor repeated eventshould be
applied (for more information see Box-Steffensmaigal Zorn, 2002 and Steele, 2008 among others).



Pre¢<sT<t+AtT>1) @
On the basis of this probability we define the mdzfnction or hazard rate that specifies the adte
which a spell is completed at time = t, given it survives until timé . In other words, in our analysis,
the hazard function represents the probability théarmer adopts organic practices at titpegiven he
has not adopted befote

Pre¢<T <t+At|T=t)

h(t)=lm, At
_ i FA+A)-F(D
a0 AUS()
_f®
S(1) (8)
Functionsf (t), F(t), (1), and h(t) are mathematically related as follows:
_f@) _(dF/dt) _[da-9/ df _ (- d$ qgt_
h(t) = = = = =—dl| / dt 9
RACTRECT %) g ©

Besides the length of a spell, a set of explanatariables of economic and non-economic nature lbgay
expected to influence and alter the distribution tibé duration. With the inclusion of additional
explanatory variables in the DA, the hazard functticeeds to be redefined and re-formulated as being
conditional on these variables (Lancaster, 1992):

Pr¢<T<t+A|T=1)
A (10)

h(t,x,0,p) = kr}g

Whereﬂ is a vector of unknown parametersXf the vector of explanatory variables which may idelu

time invariant and time-varying variables afd is a vector of parameters that characterize the
distribution function of the hazard rate.

After the inclusion of the explanatory variabldse thazard functiorh('[,X,ﬂ,B) can be split into two
components. The first component is the part of fth#laat depends on subject characteri@@é,ﬁ).

The second one is the baseline hazard funtgjét) which is equal to the hazard when all covariates a

zero and therefore it does not depend on individhatacteristics. This component captures the Wway t
hazard rate varies along duration.

To estimate the duration model we use the semipatranCox proportional hazards modéCox, 1972).
The Cox's semiparametric model has been widely usdbe analysis of survival data to explain the
effect of explanatory variables on hazard rateough the semiparametric model could potentially be
less efficient than the parametric models in its asthe information provided by the data (D’Emdsn
al., 2006), the loss of efficiency is likely to beitgusmall (Efron, 1977 and Lawless, 1982). Moreover
when using this model we can gain robustness imndfAllison, 1995), because the estimates havel goo
properties regardless of the actual shape of thelipe hazard function. In this context, the adageatof

a semiparametric model is that no assumptions teebd made about the shape of the hazard function.

Under the Cox proportional hazards modké duration of each member of a population is rassuto
follow its own hazard functior, (t) which can be expressed as:

h () =h(tx)=h()expkB)=h () expBix++4 X | (12)

thus,



logh, (t)=a (t)+ B %, +--- + B % (12)

where ho(t) is an arbitrary and unspecified baseline hazandtfan, except that it can’t be negative and

a(t) =logh,(t). The P coefficients can be interpreted as the constamigtional effect ofX on the

conditional probability of completing a spell. Theoperty that individuals in the sample display
proportional hazard functions is met because the tio ra

h(t) _
h(®

since y(t) cancels out.

Xp{,[S’1 x,— Jl)+ + B (% - X j of two subjectsi and | is constant over timé,

The estimation procedure is based on the par#alitiood function introduced by Cox (1972, 1975),
which eliminates the unknown baseline hazdiy(t) and thus discards the portion of the likelihood
function that contains information on the dependen€ the hazard on time. Moreover, this partial
function does account for censored duration. Cemsid the duration for each subjdctt;, i=1..n,
the partial log-likelihood function can be exprasss:

r 19
@
=1 ZY éx (13)

Where, d is an indicator variable with a value of 1tifs uncensored or a value of Otifis censored.Yij

has a value of 1 iitj 21} and YIJ =0 if tj <§ . The optimization problem to maximize the partial
likelihood function can be expressed as:

Log PL=max>_d | Bx —log| > Y, €
U i=1 14)

5. Empirical application

Data used in this analysis were obtained from taeface questionnaires with farmers carried outrdyr
March-June 2008 in the major organic grape-grovérgns in Catalonia. The choice of these areas was
based on the list of certified organic farmers otgd from the official certification organism in #onia
(CCPAE). Following previous research, neighboringwentional farms were also chosen so that the two
subsamples would have an analogous compositionu¢etekaset al, 2001). Specifically, for each
organic farm, we selected at least three convealtitarms located in the same area. The final sample
consists of 26 organic and 94 conventional farms.

The survey collects extensive information on farmerharacteristics, attitudes and opinions, farm
physical and economic characteristics and on theriaknants of adoption of organic practices.

Information collected on farmer and household ctiaréstics (E) includes age, gender, education,
whether other household members have a universigyeg, number of family members, or nearness of
family and friends to farmer residence. Informatigethered on farm characteristiéﬁ) consists of

farm size, ownership of the farm, distance betwieaem and farmer residence, UAA, whether the farm is
located in a disfavoured area according to the CfaBm altitude, number of plots in the farm, water
availability, soil quality, or number of organicrfas within a 10 km radius. Variables reflectingnfar

management and resul(sM i) are: preferred sources of information on agricaltpractices, number of

10



soil analyses per year, proportion of rented lamgmber of cultivated grape varieties, proportion of
irrigated land, percentage of total family incomeming from agriculture, internet and e-mail use,
accounting software use, percentage of sales tewettional wholesalers and/or processors, family
labour, number of generations working in the fapaijd Annual Working Units (AWU), income per

hectare, or total cost per hectare. Exogenous rtia(ﬁb_:,) include, among others, availability of

information sources, difficulties in obtaining imfoation, problems in getting loans, output prices,
public subsidies.

Information on attitudes and opinior(sA) were collected by presenting farmers with a sedgs

different statements about organic practices, enwirent, and other general questions. On a Likedesc
from 0 to 10, farmers were asked how much theyeafreith different statements on risk attitudes, the
use of dangerous and chemical inputs, regulat@syeis, the perception of economic agents toward
organic farming, farmers’ incentives to convert gadmer’s opinions toward organic farming. Since
extensive information on this issue was gathered @ noted above, the available information was
reduced to lower dimensions using PCA. The reguylfictors were used in a subsequent step as
independent variables in the DA.

Information on farmers’ objectivés(Oi ) was collected by asking farmers to make a paicedparison

of different objectives using a 1 to 9 scale. Asedo three primary objectives were considered & th
comparison: economic, environmental and socio-calltWithin each primary objective, farmers were
also asked to compare three secondary objectivaspiair wise nature. Secondary economic objectives
were: “maximize vineyard sales”, “maximize totalrfaincome from agricultural and non-agricultural
activities” and “maximize profits”. The environmahtsecondary objectives included: “promoting
environmentally friendly farming practices”, “maé@m soil fertility” and “rational use of water”. Eh
secondary socio-cultural objectives were: “geneeatgployment in the farmer area”, “keep the existing
socio-cultural values” and “prevent the depopulatid rural areas”. From the results, we identifiad

relative weights of each objective that were theeduas covariates in the DA.

Apart from the information collected in the surveyher time-variant variables were also considéned
the DA, in order to capture systematic changehiéneconomic conditions and farmers’ characteristics
that could affect their decision to adopt (Burtgral, 2003 and Allison, 1995). We used several dummy
variables representing policy changes which incladdummy taking the value of one on and after the
year 1991, when regulation 2078/91 was passed, zid otherwise. Another dummy variable
representing the period from the creation of thiciaf certification organism in Catalonia in 199%d
onwards, was also defined. In addition, a dummyabée was used to distinguish between the post and
pre Regulation 1257/1999 period. Finally, a dumragiable was considered to capture the impact of the
creation of the logotype “organic agriculture- dohsystem” in 2001. Furthermore, several caleryear
time trend covariates were considered (Bumoral, 2003). The first one takes a value of -31 in1196
(first year “at risk”, i.e. first entry date in ogsample), with an increment of one until 1991. Fbeond
one takes a value of -35 in 1961, with an increnoérne until 1995. The last trend takes a value36f

in 1961, with increment of one until 1999.

The dependent variable used in the DA is the tiarenérs waited before adopting organic farming. As
Kiefer (1988) mentions, DA requires a precise beigig time to compute the duration. In our casejas

set as the date when the farmer started to managendy. It is also necessary to define a time scale
which is “years” in our case, as well as the evemding duration (the year when the farmer adopts
organic practices). Because not all farmers haghtadoorganic farming by the time of carrying ow th
survey, a right censoring characterizes our datathEr, as mentioned before, the data suffer frben t
random censoring characteristic. This characteristi due to different entry times (the year wheea t
farmer started managing the farm), that vary rang@uoross farmers. As Allison (1995) recommends, an
easy solution to random censoring is to includecthiey time as a covariate in the regression.

2 primary and secondary objectives were definesvindifferent focus groups, The first was integrabgduniversity
faculty in the field of agricultural economics, atite second was composed by policy makers and rearfe
agricultural associations.

% This decision was taken because organic farmisgahweays been “available” to farms (Burtenal, 2003).
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6. Results

As a result of the PCA application to measure fasmattitudes and opinions, several factors were
obtained. The first PCA was applied to the varialbheeasuring the perception by the farmer of the
attitudes of society toward organic farming. Theuteng relevant factors are: “perception by comeiar

agents” (@,) and “perception by social agent§a,) (see Table 3). The second PCA was applied to
farmers’ incentives to convert to organic farmifigne derived factors are: “National and internationa
perspectives”(a,) , “economic motivations’(a,) and “personal motivations(a;) . The third PCA

was applied to farmers’ own opinions toward orgdarming with “quality and image’(ae) and “future

viability” (a;) as relevant factors.

Table 3: Results from Principal Component Analysis (PCA)ammers’ attitudes and opinions

Perception of the attitudes of different economigents toward organic farming

Variables Factor 1 (a,) Factor 2 (a,)
Commercial agents Social agents
Consumers .761 .033
Retailers .697 .139
Banks .643 137
Farmers in your area .584 .140
Labor unions 191 .820
Membership of a producer organization .058 .758
Family members .138 .659

Cronbach’ Alfa: 0.68 / KMO: 0.68 / Bartrlet Tes2@.17 (0.000) / Explained variance: 51.7% / Rotatitethod: Varimax

Farmers’ incentives to conversion to organic farngn

Factor 1(a,) Factor 2(a,) Factor 3(ay)
Variables National and Economic Personal

international o o

: motivations motivations

perspectives

There are positive perspectives in internationakets .822 .038 171
There are positive perspectives in national markets .739 .090 163
Conversion allow to access to economic support .201 .844 -.093
Inputs in conventional agriculture are more expansi -.222 722 457
Diversification of the distribution channels 446 .480 .030
Adoption prevents family health problems from cheais 121 .015 .847
Adoption brings personal satisfaction .185 .056 .553

Cronbach’ Alfa: 0.623 / KMO: 0.60 / Bartrlet Te§%.82 (0.000) / Explained variance: 61.9% / Rotatitethod: Varimax

Farmers’ opinions toward organic farming

Variables Factor 1(a) Factor 2(a,)
Quality and image Future viability
Organic farming improves soil fertility and its wtture 767 213
Organic products have better quality than conventiones .635 .156
Organic farming gives a positive image to the farm .570 .106
Organic products are more healthy than conventionas .380 -.012
Organic price premiums compensate for increasedygtmn costs .183 .809
Organic farming helps to ensure farm’s economibilitgt 409 .750
Organic farming has more risk due to yield flucioat 433 -.565
The management of organic farming is more flexthbn the managemen 076 485

of conventional farming
Cronbach’ Alfa: 0.593 / KMO: 0.65 / Bartrlet Te$62.19 (0.000) / Explained variance: 46.33% / Rotatnethod: Varimax
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As noted above, the AHP allows obtaining the weighdgsigned by each individual to the primary and
secondary objectives using the geometric mearriexit€he results of the aggregation of the weidbts

the three primary objectives\(Q,, WQ, and WQ,) across farmers are shown in Table 4.

Table 4: Aggregated weights for organic and conventionah&s’ objectives

Economic Environmental Socio-cultural
objectives WO objectives WQ, objectives WQ,
Conv. Org. Conv. Org. Conv. Org.

Aggregated weight (geometric mean) 0.623 0.42¢ 0124 0.391 0.136 0.181

Arithmetic mean 0.589 0.416 0.243 0.384 0.160 0.200
Trimmed mean 0.691 0.333 0.205 0.333 0.111 0.177

Variance 0.043 0.029 0.017 0.022 0.023 0.013
Median 0.644 0.418 0.249 0.33¢ 0.107 0.167

" Computed discarding the 25% lowest scores and3#elighest ones.

These results suggest that for conventional farrer&conomic objective is the most important waith
aggregate weightWo,) of 62.3%. Environmental\W0,) and socio-cultural \WQ,) objectives occupy

the second and third positions with aggregate wisigh24.1% and 13.6%, respectively. This hierarishy
also applicable to the organic group, but enviromt@leand socio-cultural objectives have a higher
relative relevance to the detriment of the econarbjective.

Results from weighting the secondary objectivessamamarized in Figure 2. As can be seen, there are
differences in relative weights between conventiaral organic farmers. It is worth mentioning that
while organic farmers are more interested in pramgopractices that do not harm the environment,
conventional farmers give more importance to watad soil quality. From these results we derive the
proportions of the relative weights within the pairp and secondary objective groups for each indadid
(see Table 5 for summary statistics). As explairtbtdse proportions are used in a posterior step as
independent variables in the DA.

Farmers' objecives

Economic wo, Environmental wo, Socio-cultural wo,
Conv: 62.21% Conv: 24.08% Conv: 13.62%
Org : 42.80% Crg:39.12% Org: 18.08%
WOy 4 WO; 5 WOy 3 ( WOy V/0s 5 WOz 3 1 [ W3 W3z WO; ]
Conv: Conv: Conv: Conv: Conv: Conv: Conv: Conv: Conv:
10.49% 58.31% 31.20% 48.08% 28.51% 22.41% 19.87% 43.43% 36.71%
Org : Org : Org : Org : Org : Org : Org: Org : Org :

12.12% 53.54% 34.34% 61.43% 24.31% 14.26% 21.27% 39.86% 38.86%
I L I o A\ I o

4 ] ] ™)

wo, ;- maximize vineyard sales. wo. ;. promoting environmentally

Ao . friendy practices.
Wwo, ot maximize total farm income YP o . .
from agricultural and non- wo5 -: maintain scil fertility.
agricultural activities.

W0, 50 maximize profit.

. P
wo; 4. generate employmentin
the farmer area.

Wwo; 5. preserve the existing
socio-cultural values.

WO, 5 prevent the depopulation
\ofrural aresas.

wos 4 rational use of water.

p vy A

Figure 2: Results of the Hierarchical structure of convemdl and organic farmers’ objectives
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Table 5: Proportions of the relative weights of primary as¢ondary included in the DA model

Mean St. De'| Mean St. De

Variable Description Organic Conventional

Farmer primary objectives

wc%01 Relative weight between “environmental” and “ecoi 377 432 735 561

objectives
wo, Relative weight between “economic” and “socialtural” 225
Aos objectives 1.49 1.75 5.87 >

w o Relative weight between “environmental” and “socia-
%03 O58 038| 096 138

cultural” objectives

Economic secondary objectives

Relative weight between “maximize vineyard salest
Wc’%ou “maximize total farm income from agricultural andm | 0.80  2.02 0.61 1.23
agricultural activities”

157

157

wol/ Relative weight between “maximize vineyard salest
WOl.S

p L - 0.55 0.67 1.02 3.24
maximize profits

Relative weight between “maximize total farm incofram
WO%OH agricultural and non-agricultural activities” anthdximize| 2.79  2.55 3.04 252
profit”

Environmental secondary objectives

Relative weight between “promoting environmentall
"o o J p g %19

friendly farming practices” and “maintain soil flity” 1.89 129 3.05

Relative weight between “promoting environmentall
Wo%oz.a g p g )ils

friendly farming practices” and “rational use oftesd 127 123 1.96

W0%013 Relative weight between “maintain soil fertility” nd 506 2.87 240  2.90

“rational use of water”

Socio-cultural secondary objectives

wo,, Relative weight between “generate employment in |t
Vo, 1

farmer area” and “keep the existing socio-cultuales” 2.02 274 297

wo%o Relative weight between “generate employment in th7ej33

farmer area” and “prevent the depopulation of rarels” 6.34 4.6 4.7

2.74 2.38 294 3.70

wo, / Relative weight between “keep the existing socitiecal
W9. | values” and “prevent the depopulation of rural atea

Different DA models were estimated using differenmbinations of the variables available from the
survey. We followed the forward stepwise methodetermine the final list of variables to includette
model. Summary statistics of these explanatoryabdes for both types of farmers are shown in
Appendix 1. The resulting model is presented inl@#b At a 95% confidence level, we can reject the
null hypothesis that all coefficients are jointiyual to zero.

The presence of a local authority serving as acsoof information is found to increase the hazard
function, which involves a reduction in the timeeded to convert. This result is in accordance with
findings of Rigbyet al (2001), Padel, (2001) and Parra and Calatrav@5R2®ho conclude that the
availability of information sources is an importdattor in explaining conversion. Results also |sjg
that farmers that are not risk averse are moreeptoradopt organic farming, confirming the findirgs

De Cock (2005) who states that conventional farmestsally pay more attention to risk than organic
farmers. Compatible with these results, Sataal (2008) and Gardebroek (2006) find that organic
farmers are less risk averse than their convertimmanterparts. Our results also show that diftiesl in
getting loans increase adoption. This result cnddexplained by the fact that adopters are maimiglls
family farms that usually display more conservatieeerage levels and have more problems in getting
loans than their conventional counterparts. Thelifig that credit restrictions reduce adoption is in
contrast with the results obtained by Padel (2@01) Rigbyet al (2001) who find that refusal of loans
and insurance is one of the most important ingbihal barriers to adoption.

As expected, we find that the location of farmsidisfavored area, which usually involves the prese
of some management difficulties, motivates adoptibnis is in accord with the results by Padel and
Lampkin (1994), Padel (2001) and Rigby and Youn@0(®. Farmers who have a second economic
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activity, apart from agriculture, are more liketydonvert. Also, farmers whose total farm incomerily
coming from viticulture are less prone to convétiese results are in line with those obtained hgBe
(1994), Padel (2001) and Hansenal (2004) who found that diversification of prodactimay play an
important role in increasing the probability of #ension. These results are also compatible witHfahe
that organic farms usually diversify their actie&i which reduces the risk derived from possibéddyi
losses. Farmers whose decision to adopt is maadgd on commercial reasons are found to have a lowe

hazard.

Table 6: Results from partial likelihood estimation for C@Xoportional Hazard model

Variable parameter S P-  Hazard
Error value Ratio

Relative weight between “environmental” and “ecoi@robjectives 0.721* | 0.315 0.022| 2.056
Relat_lve \,I’VGIgh'E‘ be_tween “promot|ng”envwonmentailgndly farming 0.235%* | 0.078| 0.003| 1.265
practices” and “rational use of water
Belatlve weight betwee_n “generate emp,lyoyment ifanmer area” and 0.683** | 0.249| 0.006| 1.981
prevent the depopulation of rural areas
Age at conversion -0.279*** | 0.062| 0.000| 0.757
Year when management responsibility was assumed 27%.1|0.050| 0.011| 1.135
If farmer has a secondary activity = 1; 0 = otheewi 2.548* | 0.924 0.006| 12.785
Percentage of total farm income coming from vitigré -0.028* | 0.016| 0.085| 0.973
Total farm size -0.083*** | 0.029| 0.005| 0.921
Disfavoured area according to the CAP =1, 0 =milse 1.516* | 0.718 0.035| 4.556
Local agricultural authorities as information sairc1; 0 = otherwise 4.442*% 1.3720.001| 84.932
Difficulties in getting loans, Likert scale > 6 0= otherwise 2.773*| 1.226 0.024| 16.007
Price of grape for white wine €/kg. 0.900*** | 0.306| 0.003| 2.459
Dummy variable for 2001 = 1, O prior to 2001. 4,298 11.606 | 0.007 | 73.533
Risk attitude, Likert scale > 6 = 1; 0 = otherwise 2.318* | 0.983| 0.018| 10.155
Opinion on banning dangerous inputs, Likert scafe=4; 0= otherwise 2.325**4 0.8540.007 | 10.225
PCA results: Positive perception of “Social agemtsVard organic farming| 1.124* 0.5130.028 | 3.078
PCA Results: economic motivations to convert -1*4924 0.440| 0.001| 0.241
PCA results: Quality and positive image of orggmicducts 1.553**| 0.508 0.002| 4.723

Likelihood Ratio: 124.115 (0.000) / Wald test: 3840.012) / Lagrange Multiplier Test: 96.371 (@PO

Significance levels: ***p < 0.01; **p < 0.05; *p 6.10.

Results suggest also that farmers with positivitudtts and opinions toward organic farming have a
shorter duration. Those who believe in a positigecpption of social agents towards organic agticelt
agree that dangerous chemical inputs should bekpteth and consider that organic products are gh hi

quality, have a higher hazard to convert. Rigbyl (2001) and Parra and Calatrava (2005) also found
that positive attitudes positively influence theid®n to adopt.

Other obtained results are also as expected. Cdrtgpatith Padel (2001), Rigby and Young (2000) and
Andersonet al (2005), older farmers are found to be less likelyadopt. Farmers who have recently
undertaken the management of the farm have a higdmard to convert. Moreover, in accordance with
other studies (Lockeretz, 1995; Lipson, 1999; Burti al, 1999; Padel, 2001, and Hattam and
Holloway, 2004), organic holdings tend to be smal&an conventional farms. Thus, large farms have a
lower hazard and thus a higher duration-time. Hlg® worth mentioning that an increase in whitaewi
prices increases the hazard which, consistent Righy and Young (2000), Burtcet al. (2001) and De
Cock (2005), suggests the relevance of economigrmétants when explaining adoption. Furthermore,
white wine represents 70% of the total wine produceCatalonia (mainly sold as sparkling wine) and
one of the most popular exports from the region &My 2007). This explains the relevance of white
wine prices among the determinants of adoption.

Most of the dummy variables representing policy nges are not statistically significant, with the
exception being the dummy variable representingytb&r 2001. This specific year has a significant
positive impact on the decision to convert suggestihat the introduction of the organic farming
logotype motivated further conversion.
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Our results suggest that the importance of therenmental over the economic considerations is &bas
factor in the decision to adopt. Thus, an incréashe weight of the environmental objectives other
weight of the economic objectives leads to an iaseein the hazard. Further, an increase in thehiveig
that farmers attribute to adopting “farming praesiovhich are respectful with the environment” te th
detriment of a “rational use of water” decreaseswfaiting time to convert. Moreover, an increas¢him
importance of the objective “generate employmenhafarmer area” over the objective “preventing th
depopulation of rural areas” increases the proltalid convert in a shorter time. These resultsgesg
that both the commitment of organic farmers togheservation of the environment and the generatfon
economic activity are important determinants towvession. Previous empirical analyses have shown tha
organic farming is more labour demanding than catigeal agriculture (OECD, 2000). In this line, our
results demonstrate that the aspect of generatimjoyment is an important factor for conversion and
highlights the social role of the vineyard orgaadgiculture in Catalonia.

7. Conclusions

Our paper focuses on assessing the determinamsyahic farming adoption as well the timing of the

conversion decision. We carry out an empirical ysial using the Duration Analysis (DA) due to its

potential to analyze both the decision and diffasi@pects of organic farming adoption. The model is
estimated using farm-level data from a sample ofhborganic and conventional Catalan farms
specialized in grape production. Data were colith®ugh a questionnaire carried out in 2008.

The dependent variable used in the DA is the tierenérs waited before adopting organic farming as
measured by the number of years after the farmen® wesponsible for farm management. Several
explanatory variables were considered represerftimper and farm characteristics, farm management
and results, exogenous factors, attitudes and amnand farmers’ objectives. We used the Analytical
Hierarchy Process (AHP) to measure farmers’ objestand the Principal Components Analysis (PCA)
to synthesize information on farmers’ attitudes apthions.

Several variables are found to increase the hadaadoption. Farmers who have recently undertaken t
management of the farm, who are risk loving, arlingi to preserve the environment and generate
employment in their area, are more prone to adoptshorter period of time. Small farms that acated

in less favored areas and that diversify their poddn also display higher hazard rates. Farmers
receiving higher output prices, who have difficedtin accessing credit and that have a second edono
activity besides farming, are more likely to adaptwell. Finally, easy access to information sosirtee
presence of local agricultural authorities and s@aiicy regulations also motivate higher adoptiates.

On the other hand, older farmers whose decisiomsrainly based on economic variables and who are
running very specialized and big farms, have atieward to adopt organic practices.

Our analysis is based on a semi-parametric apprtieathstill requires the parameterization of thekri
function. Misspecification of this function will &l to inconsistent results. Our results should theis
interpreted carefully. To overcome this limitatidhe literature on the topic has recently propdkeduse

of local estimation techniques. It would thus beeliesting to compare our results with the onesvddri
from this alternative approach. This task is howeweyond the scope of the paper and is proposed for
future research.
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Appendix 1: Variables included in the DA model

Variable Description Mean Sti bev | Mean S_t' bev
Organic Conventional
Farmer characteristicsk
fl Time-varying variable: Age when farmer decidesdowert 36.52 992 | 4375 11.10
f2 Time-varying variable: Year when the farm managetmeas undertaken 19939 8.2 1989.7 111
f3 If farmer has a secondary economic activity=1; @herwise 0.65 0.48 0.47 0.50
Farm characteristics§
S |Total farm size: in hectares. 1796  12.8 49.07 82.39
S, |Disfavoured area according to the CAP=1, 0= othsewi 0.53 0.50 0.28 0.45
Farm management and result$/,
M |Viticulture income as a percentage of total farcoime 7219 29.76] 70.11 27.26
Exogenous factorsk
€, Input suppliers = 1; 0= otherwise 0.57 0.50 0.78 410.
Information |€.2 Cooperatives or processors = 1; 0= otherwise 0.34.48Q0 024 043
E source. € ; local agricultural authorities = 1; 0= otherwise 6®. 048 | 053 0.50
€, Specialized literature= 1; 0= otherwise 0.76 0.42 560 0.49
Problems in |&,; (difficulty scale < 4) = base level - - - -
€ (Og:etéiansgyli):rigz €, (4<difficulty scale< 6) =1; 0= otherwise 0.30 047 051 0.50
difficult) e, (difficulty scale > 6) =1; 0= otherwise 0.07 0.2y .1D 0.37
€ Price of grape for white wine €/kg 0.55 1.21 0.26 0.19
e Dummy variable for 2001>=1 (0 before 2001) to captthe impact of the introduction of logotype “onga

agriculture- control system”

Attitudes and opinions( A )

PCA results on the perception of economic

. . a, Social Agents 0.83 098 -0.23 0.87
agents toward organic farming
PCA results on farmer’s incentives to conver toa4 Economic motivations 071 1.20 0.19 0.84
organic farming
PCA_ results on farmer’s opinions toward origan a, Quality and image 0.76 0.85 021 0.93
farming
Risk attitude ina|8;, (risk attitude scale < 4) = base level - - - -
a, scale from O:_ risk a,, (4<risk attitude scalg 6) = 1, 0= otherwise 0.42 0.50 035 047
averse to 10=risk| ~ 7
loving a risk attitude scale > 6) = 1; 0= otherwise 0.46 500 | 051  0.50
7.2
Dangerous inputs| 8, (banning attitude scale < 4) = base level - - - -
should be prohibited . . o .
& (0= disagree to 1041 (4< banning attitude scate6) =1, 0= otherwise 0.07 0.27 0.31 0.46
agree) 8;, (banning attitude scale > 6) =1; 0= otherwise 0.880.32 0.55 0.49
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