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Abstract

In this paper we investigate consumers’ prefererioesvarious environmentally-
friendly production systems for carrots. We userdite-choice multi-attribute stated-
preference data to explore the effect of collectigputation from growers of an
Alpine valley with an established reputation for ienvironmentally-friendly
production: Val di Gresta “the valley of organic loaeds”. Data analysis of the panel
of discrete responses identifies unobserved tasterdgeneity for organic,
biodynamic, place of origin and packaging along vetfra variance associated with
experimentally designed alternatives. Featured/o distributions implied from the
conventional utility specification in the preferenspace are contrasted with those
obtained in theNTP-space. The latter approach produces more plausbidts and

only a very slightly inferior statistical fit.
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1 Introduction

In order to be successful, new types of environmentallgridly production methods (EFPMs)
for vegetables require consumer recognition in the marketep While properly functioning
markets have existed for a while for organic products, thisat so for vegetables produced
by integrated pest management (IPM) and bio-dynamic (EEDgifier 1998 methods. In this
study we use stated preference methods to assess how musthrezns are willing to pay for
these lesser known EFPMs when the product is grown by farmigihsan established reputa-
tion.! Because of a lack of existing data from market transactio@siata used in the empirical
study consist of responses to hypothetical questions ghwehasing decisions. The product
of reference is carrots and the location of production is koing valley with the rare character-
istic of being totally dedicated to EFPMs: Val di Gresta (\Jd@\ll the produce of this valley
is strictly grown using EFPMs, and certified as such. Oveddbke30 years producers in this
valley have invested and gained a solid reputation amowgsi consumers for high quality
environmentally-friendly products, especially organiart of the reasons why such a reputa-
tion is so well-established is thought to be the fact thapadducers in the valley use EFPMs,
so conventional chemicals are less likely to enter the yaitgl system from near-by farms.

With the present study we contribute to the literature ireast two ways. We seem to be
the first to use stated preference methods to specificallgrid/measur&VTP for collective
reputation. This requires a specific experimental desigdeotify interaction effects between
place of origin and production methods, such designs haeé/raeen employed in the litera-
ture (sed.usk & Norwood 2005Ferrini & Scarpa 200,7for recent surveys on this topic). On
the methodological side we are also amongst the first to elend compare sample distribu-
tions of individual-specific estimates for implidl¥TP for product traits. These estimates are
derived conditional on the pattern of observed choice oheadividual respondent and are a
consequence of preference-heterogeneity in a randonty dtdimework employing (continu-
ous) mixed logit panel estimatots.

More generally the paper contributes to the mounting bodgwidence that shows how
consumers have preferences over origins of production pémence goods. Examples can
be found in the meat markets which were examineRiopsen et al(2003, Alfnes (20049,
Loureiro & McCluskey (2000, as well as in the market for Mediterranean products such as
oranges, grapes and olive oil as describedbgrpa, Philippidis & Spalatr(2005, and again
for olive oil as reported by/an der Lans et a{2001) andScarpa & Del Giudic€2004.*

For studies of IPM on the production and consumption sideGggo et al.(2001), Govindasamy & Italia
(1999 respectively.

2The interested reader is referred to www.val-di-gregta.iiearn more about this group of producers.

3Previous research on food choice (frozen meals) has fodwssmdividual specific parameter estimates from
random parameter logit (for example sk®jduszka et al. 2001 but not on joint distributions of individual-
specificWTP estimates.

“We refer the reader to these studies for references abotltebeetical basis of production of origin labeling,
such as protected designation of origin (PDO), protectedjggphical indications (PGl), and certificate of specific
character (CSC), as defined by EU legislation (EC Regulat&®8192 and 208292), which provides protection of



Theoretical results support eating quality standards aseans1to prevent the dilution
of quality amongst groups of farmers enjoying a collectieputation (e.g. the work by
Winfree & McCluskey 2005 on Washington apples). In the latter stages of the phase dur
ing which collective reputation is being established it msportant to identify and mea-
sure the magnitude of the premium that consumers are wilbngay for such a reputation.
Winfree & McCluskey(2005 argue that having a large number of farmers sharing a geen r
utation increases the incentive to depart from the cooperéiehavior which results in the
collective high quality standards. In the production areaus empirical study in Val di Gresta
the number of farmers is relatively low. So, now that a repotefor quality has been attained,
the expectation is that it might be sustained over a long.time

Our focus on products from mountain areas is also of pagrqublicy relevance, as it rep-
resents one of the rare success stories in the increasioghomically marginalized uplands
of developed countries. Evaluating the measure of thisesscproduces valuable information,
given the intention of the EU Commission to phase out the ydtlesn of agricultural subsidies
combined with the necessity to maintain a viable economyargmal areas.

The remainder of the paper is organized as follows. This@ecbntinues by illustrating
the background and motivation to this study and reviewirggithportance of EFPMs in Italy,
with particular attention given to Val di Gresta. The folliogy section describes the objectives
and methods. The third section presents the survey destjthardata. Estimation and results
are illustrated in sectiof, while sectior6 concludes.

1.1 Background

In the past ten years environmentally-friendly productinaethods for lower-impact agricul-
ture have experienced rapid development in the EU. Palitiwho are engaged in designing
policies to jointly deliver farm income security and enhedi@nvironmental standards are in-
terested in the potential for double-dividends, i.e. thgpscto jointly improve environmental
conditions and produce foods that can command a premiuneimtrket place, so as to make
the production of such products self-sustaining.

Amongst the various EFPMs organic farming is the method ihatbeen most successful
in Italy, while BD agriculture and IPM are still quite unconam The recent growth in organic
farming in Italy is due to several factors. From the supptlegihe dominant factor is widely
agreed to be the substantial flow of subsidies used to cneegatives for organic food produc-
tion. From the domestic demand side there is increasingucoesrecognition manifested via
high WTP for organic products, especially in the aftermath of theowss food scares which
have afflicted EuropeSantucci & Pignataro 2002

In 2001, Italy had 1,240,000 hectares under organic agui@ilspread over more than
60,000 farms making it the third country in the world and thstfin Europe in terms of value
of organic produce. More recently this trend seems to besede as in 2002 both number of
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farms and area cultivated decreased by 7.6% and 5.6%, teghgcThis reversal is partly due
to loss of subsidies and funds brought about by the new agiranmental measures of the EU
Common Agricultural Policy.

Most of the land used for organic production is devoted toragrent pastures or fodder
crops (54%) and is concentrated in a few districts (regidospated in the major islands (Sar-
dinia and Sicily) and the South of Italy, accounting for aBnhb8% of the total organic agricul-
tural area and hosting the majority of organic farms (61%)c&2002 these regions witnessed
the strongest decrease. In the Centre-North, instead,us@dor organic production has in-
creased, but only slightly. Perhaps this is due to the highkre-added of organic products
since, especially in the North, many organic farms show ghisticated degree of vertical
integration (i.e. many transform and market their produnl&ectively and/or directly). Also,
produce from farms in the North travels a shorter distanaeddket since most of the demand
is also located in this area of the countidrino 2004.

1.2 Consumer perception of quality and purchase behavior

It is estimated that only 5% of Italian consumers regulatlychase organic food, but at least
one consumer out of three does so occasionatyjgsen et al. 2004 In 2003 the expenditure
for organic food in Italy was estimated to be 1.3 billion US$,about 1.5% of household
expenditure on food SMEA 2004).

But what is the perception of quality of organic food in Italyn the last decade organic
products have received greater attention from Italian eoess. There is a growing demand
for food produced with environmentally-friendly technégu This can be linked to increased
consumer awareness about human health and environmentakjshe development of rural
communities as a consequence of a return to the countrygidesbction of previously urban
population (especially retired people) and the concerfidod safety.

Since the end of the '90s, several studies have investigaiagehold preferences for EF-
PMs, focusing on qualitative and quantitative attributesight to be driving the growth of sales
of organic products in ItalyGanavari et al. 2002 Despite much empirical work the structure
of household preferences is still poorly understood. Inkibginning Italian consumers of or-
ganic products were mostly motivated by ecological awagn&hey were simply looking for
food derived from lower-impact agriculture. More recenityaddition to these environmental
concerns, consumers have also focussed on food safety emdtygeAccording to a nation-
wide survey [SMEA 2002, the main reason for purchase seems to be linked to the edsen
of chemicals harmful to health; secondly organic produmsp@rceived to be better monitored
by regulating authorities; thirdly there is the ‘in-anyseathey-won’t-do-any-harm’ attitude.
Environment-related motivations were quoted only fouttiis ranking being shared with other
European consumerZdnoli et al. 200L At present it would appear that health motivations
are the leading determinants of choice for both regular adsional organic consumers. The
latter seem more concerned with personal satisfactionetkfrom organic food consumption,
while regular consumers seem to show more altruistic valgsociated to children’s welfare



and the environmeniZ@noli & Naspetti 2002

Official statistics on consumer expenditure on environ@gnfriendly products show that
this is distributed over almost all categories of produdtsongst them, dairy products account
for 25%, fruit and vegetables and bread and biscuits both, b&erages 10% and eggs 6%.
Not surprisingly, organic meat is still almost absent, lseathis sub-sector still needs to be
properly organized. Although all sectors showed very gfrgrowth in past years (+80% in
2001-2000) they experienced a trend reversal in 208BIEA 2004).

According to a recent studySMEA 20032, organic consumers in Italy can be divided into
five groups. For identification purposes these have beefeldbs: ‘historical’, ‘supermarket’,
‘occasional’, ‘taster’ and ‘I wish, but | can’t’ consumer3he first group accounts for 30%
of the Italian organic consumers, but generates 60% of efaénditure. The ‘supermarket’
consumers are as numerous as the previous group but acooaribfver share of expenditures
(30%) and mostly live in Northern lItaly. They represent ayvieteresting segment in terms
of marketing strategy since their supermarket purchasessurally impulse-driven. ‘I wish |
could’ is an emerging segment, with a very limited economaiglit (6%) but much promise.
They are mostly young people living in the Center and Soutltady. Finally, the ‘taster’ seg-
ment is a very small one (1%) with medium-high income, very ioformation about organic,
who buy organic food only very occasionally.

On the demand side price remains a crucial factor as thd patee difference between
conventional and organic is still quite higEganoli & Naspetti 2002 Reliability of supply
varies across areas, and this is still an obstacle to consumgrowth through the large dis-
tribution channels. Finally, the need for ancillary infation—about place of origin, methods
of production and modes of monitoring—are other importastues for developing demand
(Zanoli & Marino 2003.

2 Collectivereputation of Val di Gresta’'sgrowers

The area of study, the ‘Val di Gresta’ (abbreviated in VdG ) valley located in the mountains
of the Trentino region, in the North East of Italy. It is loedtbetween 400 to 1,300 meters
above sea level. The hill slopes are terraced and tend toch&eeith-Westerly aspect, thereby
receiving a long daily exposure to solar radiation. Becafd@is and its proximity to Garda
Lake—Italy’s largest lake—the valley enjoys a warmer miclionate than the neighboring re-
gions, which is particularly suitable for growing vegetbthat can be placed in the market
early on in the season, thereby capturing a premium overrtiaupe marketed in full season.
Vegetables—mainly cabbages and potatoes—have been gnothie valley since the be-
ginning of the last century. Cultivation of carrots was aatuced during the '40s, while at the
beginning of the '70s several other kinds of vegetables wereduced. More than 20 types of
vegetable are currently grown in the valley. The particutaration of the area to vegetable cul-
tivation is due to the good differentiation of soils along tralley. Agricultural products from
VdG have a reputation that goes beyond the local marketseifténtino Region, as 80% of



the products are marketed outside of this Region. The arteeofalley destined to vegetables
exceeds 100 hectares, which is quite surprising when cenisglthat it is organized in terraced
plots with each terrace of 1,000 square meters, or less.

The VdG Fruit and Vegetable Producers’ Association is a émgmcooperative founded in
1969, on the basis of a pre-existent association founddukeird0s. This farmers’ cooperative
is the largest in the area and it supplies an average of Zadisand metric tons of fruit and
vegetables per year. It has a special logo, which is a ladylither produce includes cucumber,
onion, bean, salad, apple, and kiwi. Produce grown usingmegmethods accounts for 70%
of all environmentally-friendly produce, the remainingdtion being grown using IPM and
bio-dynamic methods.

Carrots represent one of the most important products of th@ &nhd are mostly produced
by organic farming, and in a much smaller quantity by IPM.sSTtegetable is available from
July till March and production in 2003 was 25 metric tons fagamic carrots, and 5.5 for IPM.
With such small scale production itis difficult to measurasamer recognition of the collective
reputation for the VdG origin starting from market transacs. Furthermore, although the bio-
dynamic methods are just as applicable to carrot growin@ agdwing other produce in the
valley, they are little used for this crop.

2.1 Lesser known EFP methods

Bio-dynamics (BD) and Integrated pest management (IPM)esger known EFPMs of po-
tential great interest to VdG’s farmers. Bio-dynamics wa$ireed in 1924 by Dr. Rudolf
Steiner a Yugoslavian brought up in the Austro-Hungariapieenwho pioneered a philosoph-
ical approach to science called ‘anthroposophy.” Accaydothe BD Farming and Gardening
Association: BD is ‘a science of life-forces, a recognitiminthe basic principles at work in
nature, and an approach to agriculture which takes theseiples into account to bring about
balance and healing,..., an on-going path of knowledgesrdtran an assemblage of methods
and techniques. Dr. Steiner emphasized many of the forcésnwiving nature, identifying
many of these factors and describing specific practices eephpations that enable the farmer
or gardener to work in concert with these principles. Ceéntrahe bio-dynamic method are
certain herbal preparations that guide the decompositiecgsses in manures and compost.
The Council Directive 91/414/EEC of 15 July 1991 (and foliogs) concerning the plac-
ing of plant protection products on the market (article Zfirkes integrated control (IPM) as:
the rational application of a combination of biologicalpta@chnological, chemical, cultural or
plant-breeding measures whereby the use of plant proteptieducts is limited to the strict
minimum necessary to maintain the pest population at léadtsy those causing economically
unacceptable damage or loss. IPM emphasizes the growthezltoi crop with the least pos-
sible disruption to agroecosystems and encourages naesatontrol mechanisms. It focuses
on a careful consideration of all available pest controhbtégues and subsequent integration
of appropriate measures that discourage the developmeuasbfpopulations and keep plant
protection products and other interventions to levels énateconomically justified in order to



reduce or minimize risks to human health and the environment

3 Objectives

Apart from the main question of how consumers’ reward predsidor their collective reputa-
tion, our objective is to explore whether uncommon forms BPEIs—namely BD and IPM—
are distinctly recognized by consumers and may hence cocheprice differential of the type
organic products do, when labelled as grown in an area watbéshed reputation. Further-
more, given that one of the most frequently lamented trdiengironmentally-friendly carrots
is the presence of skin imperfections, we also investiga&\TP for this attribute. Because
environmentally-friendly carrots are also produced a#d/dG, to identify the combined effect
of being from Val Di Grestand produced with each of these methods we used interaction ef-
fects between each EFPamd VdG origin. Such effects, if present, will constitute ourasare

of the acquired reputation for these methods by the farmfettseovalley. In particular, while
there is a well-established certification process for argand IPM produce for VdG products,
the certification process for BD produce is only very rec@003) and does not have a clearly
established reputation. The short history and small volohsales of product with this attribute
makes it difficult to use revealed preference data to detexisuich an effect, hence our reliance
on data from a stated preference survey.

3.1 Survey and data

The survey instrument was calibrated via focus groups anidtstudy in early summer 2004,

while the final survey data were collected through faceatefinterviews during summer and
autumn 2004. Respondents were randomly selected at suxetshand grocery shops in the
region of Trentino Alto Adige (North-East of Italy) and theyere buyers of carrots that could
be either from VdG or not and either organically grown or fototal of 240 completed surveys
were collected producing a total of 1,949 product choices.

There were five product attributes of interest. These ireductertification of production
methods (conventional, bio-dynamic, integrated pest m@ment and organic), certification
of origin (VdG, elsewhere), skin imperfections (absergsléhan 10% of the skin, more than
10% of the skin), packaging (pre-packaged or loose) andyjnatail price in€/kg (1.3, 1.5
and 2.2). Utility weights for all of these were to be identifia estimation, with the addition of
three 2-way interaction effects between the three EFPM&d@lorigin, which were necessary
to establish the existing (with organic and IPM) and potdn(ivith bio-dynamic) reputation
effects of VdG producers.

To make good use of the sample surveys the attributes arlouédttevels were arranged
according to an experimental design that guaranteed timéifidation of the effects of interest
in an efficient way. The complete experimental design wasetibn of the full factorial se-
lected so as to identify main effects and the two-way int&vas of interest. As discussed at



length in the experimental design literature for discréteice experiments based on logit mod-
els, using experimental designs predicated on linear wauitite models is sub-optimal (e.g.
Ferrini & Scarpa 200}/ Designs obtained by minimizing the-error of the matrix of levels
are more efficient (i.e. increasing the information contanthe Fisher information matrix).
These are obtained starting from a generic orthogonal desig using swapping and cycling
algorithms Zwerina et al. 1996 A D-optimal design was obtained by cycling and swapping
the orthogonal design obtained using Design Expert v. 6. fifte design consisted of 41
profiles which were divided in five separate blocks withoptimal properties. None of the
main attributes and—importantly for the achievement ofahjective of identifying reputation
effects—none of the 2-way interaction effects betweenalie EFPMs and place of origin were
aliased.

The 41 orthogonal profiles were blocked so that respondesrfermed either 8 (blocks
1-4) or 9 (block 5) choice tasks. Each choice task includead-purchase option and two
experimentally-designed alternatives involving a puseh@roduct profiles). An example of a
choice task is reported in tableand the design statistics for the attributes used in theegurv
are reported in Tabl2.

In the second section of the questionnaire, we collecteidssmonomic data and asked some
information about the respondent’s attitude towards drgaroduct consumption. Looking at
the sample characteristics in Taldethe average age of the respondents is 50 years old. 66%
of those interviewed are females and 34% are males. 19.5%eo$dmple has a university
degree, which is definitely a large fraction for Italian stards. In this respect the sample
cannot therefore be taken as fully representative of thellptipn of consumers, and this is a
limitation of this study. The average family size is 2.8 memsband 29% of the respondents
have children aged under 15. 88% of respondents were usnalharge of grocery shopping.

Attribute Alternative A Alternative B | Buy neither
Production method Organic Conventional

Origin Val di Gresta| Yes No

Skin imperfection | more than 10% of the skin  absent

Packaged Yes loose product

Price in Euro 1.30 2.22

Table 1: Example of a choice task in the choice experiment.

4 Method

Previous work on the analysis of preferences on the placeiginoof food that employed
choice modelling emphasized the importanceunbbserved heterogeneity. For example,
Scarpa, Philippidis & Spalatr2005 show that—in the case of table grapes and olive oil—



Table 2: Attributes in the survey

Attributes and levels (%)
Production method

Conventional 27.2

Integr. pest mgmt. 22.8

Bio-dynamic 27.2

Organic 22.8
Skin imperfection

Many 31.8

Some 36.3

Few 31.8
Packaging

yes 51.1

no 48.9
Cost (Euro)

1.3 35.5

15 28.9

2.2 35.5
Collective reputation

Val di Gresta 50.0

Out of Val di Gresta 50.0

even when all the the socio-economic co-variates are eraglty account foobserved het-
erogeneity a statistically significant componentuobbserved heterogeneity remains. These
are variations in preference intensities for food attiéisuhat are not systematically associated
with socio-economic co-variates. In other words, theiladatovide strong evidence of taste
differences amongst people that ‘appear’ to be the same déseribed using socio-economic
co-variates.

However, heterogeneity effects linked to the purchaseaptlative to the no-purchase op-
tion were not investigated in that study because the cheetelid not include a no-buy option,
but just the choice between a pair of product profiles. Théusian of a no-buy option effec-
tively forces respondents to choose from experimentakygted alternatives of purchase. The
negative implications of ‘forced-choice’ are investighia Dhar & Simonson(2003. Their
main results suggest that ‘survey instruments that inctbdeno-choice response are likely to
produce more accurate predictions’ and that ‘includingrtbechoice option is likely to have
greater impact for new or infrequently purchased produdtsthe present study we included
the no-purchase option in each choice-set, because in baatessituation the respondent may
prefer not to buy either of the alternatives from the expental design.



Table 3: Descriptive statistics

Variable (average value or %)
Age 50.3
Household members 2.9
Gender of respondents
Man 34.2%
Woman 65.8%
Children under 15 28.8%
Education level
Primary school 7.9%
Secondary school 27.7%
High-school 44.9%
University 19.5%
Buyers 88.0%
Average annual income (Euro) 25,600

Of particular interest is heterogeneity of the parametenfarginal income. Many studies
assume this to be fixed, thereby avoiding the complicatiohaving a random parameter as
the denominator of a ratio when computing margMalP measures. A fixed marginal utility
of money, however, goes against economic intuition as threesaoney unit can have different
values in households with different income constraintsnilarly, allowing marginal utility of
income to be completely random, which happens when the inegztthe money coefficient
is assumed to be log-normally distributed, does not capgheesystematic effect of income
constraints. These are important, especially in statete@nce studies, because they can offer
the opportunity to researcher to implement theoreticatlitsltests. For example, the implicit
WTP for a group subiject to tighter budgetary constraints (e.guskholds with a high num-
ber of children or with low income) should be lower than W8P of other segments. For
this reason in our choice of indirect utility specificatioe Wollow the approach suggested by
Morey et al.(2003 and use a piece-wise linear formulation for this paramietéhe random
utility specification.

4.1 Thebasic RUM model with random taste and error components

Denote the individual by: and the choice-occasion By Then, in our estimation the basic
specification for the choice probability is conditional iiogThat is, conditional on the vector
of taste parameters,,—K elements of of which can be random and are denote@f}ay
and conditional on the individual-specific error-compaser,, the probability of selection by
respondent. of a specific alternative in choicet of the sequencét = 1,...,T) from the



choice-set containing the generic alternagive logit:

exintﬁn +Ein

Z]:i) exjntﬁn"l‘ain ’
J:

Pr(int|G,,en) = Q)

Wherez;,; and,; are respectively, a conformable vector of variables erpigi choice and
of parameters to estimate, whig, is an error component associated with each of the exper-
imentally designed alternatives involving purchase inheclgoice set. This is an additional
error component to the conventional Gumbel distributedresf the multinomial logit model.
It is meant to capture additional variance associated wighcognitive effort of evaluating a
hypothetical purchase.

Assuming independence across Thehoices by the same individua) the joint probability
of a sequence of choic&§_1, i1, . .., i) iS:

t=T 6$intﬁn+€in

Pr((ij=1, =2, - - -, i4=7)n|Bns €n) = Pr(n|Bn, en) = (2)

Notice that although independent the choice-probatslia# share the same draw for the
random taste parameter, thereby accounting for stabififyreéferences across a sequence of
choices by the same individual and inducing correlation amongst probabilities of chdige
the same individual.

Randomness of taste-intensities is represented by theechbone appropriate distribution
g(+) for each element of*. Eachg,(-) is completely defined by the combination of location
(1) and scalef?) parameters (the variance).

The marginal probability of choice is derived by integrgtexpressiord over the appropri-
ate distribution functions for th& random parameters:

Pringalen) = [ [ Prtal e (0D g, 0305 4 (3
—Ok=1 — k=K
The additional alternative-specific error-componeptis assumed to be (normally dis-
tributed) white noise and therefore is centered on zerowiitint a variances2.° So, one can
write £, ~ N(0,02) or juste,, ~ ¢(c?). The marginal probability of choice is therefore ob-
tained by integrating equatidover the error-component space:

o0

Pr(n,ﬁn,en):/ Pr(n, B,|en)d(0?)de, 4)

— 00

SWe intentionally borrow the notation of the normal disttiom, althoughy (-) need not be normal.

6Choice-complexity is normally tackled by parameterizing tlistributional features of the Gumbel-distributed
error-term, such as the scale parameter (&gait & Adamowicz(200]) and DeShazo & Ferm@20032) or its
variance directly (e.gScarpa et al2003).
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while the sample log-likelihood is given by the sum acrospoadents of the log of the proba-
bility of sequences:

N N
InL=> InPr(n)=>Y In[Pr(n,Be,)]. (5)
n=1 n=1

Because equation8)(and @) have no closed-form during estimation they are simulaieai
2003 by averaging the probabilities computed at a sufficienidypimumber of pseudo-random
draws with good equidispersion propertiesiotice that both3, ande,, are indexed by. these
can change only across individuals (panel estimationhdytwere indexed byt they would
change acrosoth choices and individuals (cross-section estimation). i skudy we adopt
the panel approach so as to model permanence of preferendesrar (additional variance
from the no-buy option) across choices by the same resptnden

To characterize more meaningfully the economic impligaiof taste variation for an at-
tribute we focus on margin&VTP for attributes. With linear indirect utility margin&V/TP can
be shown to be equal 1’7 P = —(/~, where~ is the (possibly composite) marginal utility
of income, i.e. the cost coefficient or a sum of adequate cisfis when this is a composite.
An estimator of this is simply derived by using the invariamroperty (Slutsky theorem) of
continuous functions of the maximum likelihood estimatprmtugging in the estimates in the
ratio, which is a continuous function of the estimates, #s\is:

A

_ﬁ.

EWTP,] = (6)

For random parameters the individual-specific méaiP—denoted ag[IW T P,,|—can be
estimated from knowledge of the choices made by each respondent in the parrairt 2003
Scarpa, Willis & Acutt 200h To compute such conditional value distributions one adopa
the approach shown i@reene et al2005 using a simulated estimate as follows:

1/RY.®  WTP,L(B,,|data,,)
1/R Zr:l L(ﬁnr|datan)

wherer denotes the simulation draws2, . . ., R, andL(-) denotes the likelihood evaluated at
ther draw.

According to their proponents, such estimates seem to onexdhe problem of behav-
iorally unrealistic ranges which are often encounteredrwhging the more commonly em-
ployed estimator based on population moments:

EWTP,] = ©)

R
EWTPR,] Zl Wf" - %; WTP,,. (8)

"Train (1999 reports that 100 Halton draws are approximately equivdtethe precision obtained with 1,000
pseudo-random draws, and this is the number of draws usad estimation.
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This latter estimator is sometimes found to produce behalyoimplausible estimates, espe-
cially when the assumed distributions of the taste parammiglies ‘fat-tails’, such as when
using the log-normal, which can be used to ‘bound’ the negati price to the positive orthant.
Or when values approximate to zero are drawn and used in tiwrdeator of the ratio. In this
event the ratio ‘explodes’, implying extremely high consrraurplus estimatésin our case,
however, the denominator is the marginal utility of incont@at consists of non-random terms
(v and other shifters representing budget constraints fected categories of respondents), and
hence it simply scales the whole ratio in equatidhn (

In the remainder of this section we explain how we tackle ezddhe important modeling
decisions involved in the specification testing of complaxed logit models with continuous
mixtures. The decisions we focus on are the selection chlbbes with heterogeneity, the choice
of mixing distributions, and the error component variables

4.2 Taste heterogeneity

The decision of what product attributes to allow to be ran@®based on the model performance
on the available data. We tested a series of models alloveioly &ste parameter to be variable
according to a chosen distribution, except for margindltytof income, which we specify
either as a constant, or as a piece-wise linear spline, goped byMorey et al.(2003. Our
study differs from the latter in that, apart from high incqrather latent variables representing
constraints on income (such as the number of kids in the naldeare additional determinants
of heterogeneity in marginal utility of income For example, a general utility specification
incorporating this form of heterogeneity, as well as rangmrameters for other attributgs,
and one error componesy is:

G

Uui = Y 4B, +7+ 1(highingyy" + 1(2kids)y** + 1(3kids)** (9)
g=1
H ~
+ 3" @ + 1(buy)e, + L(nobuyar + e, (10)
h=1

wherel(-) is a binary indicator function.

In practice, the formal testing for a candidate parametéetdeemed ‘random’ is compli-
cated by the fact that the restriction implies the distiiiuis degenerate due to the scale =
0 (i.e. for fixed parameters all mass is on one value). Becaemseis at the boundary of the
range of values admitted for the scale parameter, rathantfitain its interval, the asymptotic
distribution of the test statistic under the null is unknoo, whenever the null involves such a

8Amongst the various alternative approaches put forwarditmate such an effect we mention the work by
Train & Sonnier(2005 based on bounded transformations of normal variates, ariddn & Weeks(2005 and
Scarpa et al(2006, who discuss the implications of modeling heterogeneittgatly in WTP space and provide
examples of empirical applications.
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restriction a likelihood ratio test will not be adequate dngge the asymptotic distribution of the
test statistic is unknown, so other selection criteriondnteebe invoked. When this is the case
we used the Bayesian information criterion and the Akaikermation criterion. If the model
with variability is superior to the restricted model acdagito these criteria, then that attribute
may be deemed variable in nature.

The choice of parametric distribution for the attributespitaying taste variation is pos-
sibly the most delicate one. The pros and cons of variousatoée distributions have been
discussed at length in the literature in this field (see fanegleTrain 2003 Greene et al. 2005
Train & Sonnier 2005Train & Weeks 2005for some in-depth discussions of this problem and
some suggestions for remedies). Here the random taste gi@narfor attributes are all assumed
to be normal, and hence are unconstrained in terms of axis.

4.3 Error component for purchase decisions

The presence of a no-buy option is known to modify the sulistit patterns within the alter-
natives of even relatively simple choice situations, thgnendermining the logit assumption of
independence of irrelevant alternatives. The simple sioluof an alternative-specific constant
(ASC) for the no-price option cannot account for such a viora Previous attempts to address
this issue used the nested logit moddhaéijer et al. 200l Some more recent Monte Carlo
results Scarpa, Ferrini & Willis 2005Ferrini & Scarpa 200)/ suggest that error-component
models—which may be formulated to account for similar datren patterns across utilities
as the nested logit—show higher robustness to mis-spaaficaVe hence build on this result
and we test for the presence of error components associétethe two alternatives involving
purchase in each choice-set.

The resulting model in equatior®) includes a zero-mean normal error, which is ad-
ditional to the Gumbel error, associated only with the wtibf alternatives that portray a
purchase decision (a non status-quo decision). This jonor énduces correlation patterns
(Brownstone & Train 199Pamongst the utilities of purchase.

4.4 Hypotheses
The hypotheses to be tested concern the following:

1. relevance of environmentally-friendly production nath (EFPMs) in consumer choice,
and their interactions with place of origin (VdG);

2. the presence of unobserved heterogeneity or randonméasté parameters (identifica-
tion of 3,);

3. the presence of extra variance in alternatives involpunghase (significance of);

4. the presence of a piece/wise linear effect of latent ls@gaon marginal utility of income
(variousy coefficients)
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5. the presence of correlation across random coefficients.
Starting from a general model, each set of hypotheses hassaniated restriction:

1. a given environmentally-friendly production method t interaction with being pro-
duced in VdG is deemed as relevant in consumer choice if itsstatistically different
from zero;

2. a given taste parameter is deemed as affected by unotiseeterogeneity or defined
as random if its estimated scale parameteas statistically different from zero. This
may or may not happen in conjunction with a correspondingtioa parameter estimate
statistically different from zero;

3. additional variance in the utility of alternatives imjplg purchasing decisions is revealed
by a significant scale parameter estimatdor the distribution of a zero mean error ;

4. piece-wise linearity of marginal utility of income is itigd by significance in the esti-
mated parameters for the interaction variables betweenatasindicator functions for
income effects;

5. finally, absence of correlation across random normalmpetrars can be tested by impos-
ing a joint restriction on all elements of the associated|€%la matrix to be equal to
zero.

45 Modd evaluation and testing of hypotheses

Selected estimation results are reported in Tdbl&Ve proceed using a bottom-up approach.
We start from a basic fixed parameter conditional logit dpstion (Model 1 in Tablet). In
Model 2 we allow for interactions between EFPMs and origomfrVdG. Such an addition
significantly improves the fit of the model, with a likelihoodtio test showing a-value of
<0.001.

Model 3 is the result of a specification search to identifysitale random parameters. The
taste parameters for organic and bio-dynamic are found tareom under the assumption of
a normal distribution, while tests for randomness of IPMecégd the null. The values of BIC
and AIC suggest this specification with random tastes isrsup® Models 1 and 2 based on
fixed parameters. Model 4 is the same as Model 3, except thatraduces a random error
component associated with all utilities for alternativegoiving purchase. The values of BIC
and AIC greatly support the presence of such an error conmp@mel the attendant additional
covariance that this introduces in utilities associatetth Wwypothetical product profiles.

Model 5 allows for piece-wise linear marginal utility of ioime. This is a direct extension
of Model 4 and as such it can be tested by using likelihooa ttatsts for joint restrictions on
the additionaly parameters for affecting marginal utility of income. Ragions to zero on the
effects of high income, having 1 or 2 children, and having &ore children show g-value of

14



GT

Moddl 1 Model 2 Model 3 Model 4 Model 5 Model 6

Fixed parameters

Cost -0.80(10.7) -0.80(10.7) -1.17(11.2) -1.08(10.7) 4x(6.8) -1.40(8.0)

Costxhigh income 0.52 (2.4) 0.52 (2.9)

Costx 1-2 kids -0.32(1.8) -0.40(2.8)

Costx 3 or more kids -1.39(2.2) -1.17(1.4)

Bio-dynamic -0.02 (0.1) —-0.15(0.6)

Organic 0.69 (9.3) 0.38 (1.7)

Val Gresta 0.71(12.6) 0.37 (1.6)

Integr.pest mgmit. 0.02 (0.1) -0.29(1.2) -0.33(14) -02/8)( -0.79(2.4) -0.82(2.5)

Many skin imperf. —0.47 (6.6) -0.47 (6.6) -0.74(7.3) -07@) -0.70(7.2) -0.72(7.2)

Few skin imperf. 0.05 (0.3) 0.02(0.1) —0.07(0.4) 0.06 (0.3) 0.06 (0.3) 0.02¢.1)

Org.x Val Gresta 0.59 (1.4) 1.00 (2.2) 1.31 (2.3) 1.37 (2.4) 1.48)(2

Biodyn.x Val Gresta 0.19 (0.6) 0.54 (1.4) 0.59 (1.3) 0.67 (1.4) 0.6Q)(1

Integrx Val Gresta 0.54 (1.7) 0.81(2.4) 1.15 (2.5) 1.13 (2.4) 1.38)(2

No-purchase & -2.15(12.8) -2.36(10.8) -3.04(12.1) -4.61(11.0) —-4IXI@1 -4.73(10.3)
Random parameters

Bio-dynamic /i -0.37(1.2) -0.66(1.8) -0.69(1.9) -0.51(1.5)

Bio-dynamic & 1.62 (7.8) 1.44 (7.5) 1.44 (7.6) 2.55 (8.8)

Organic il 0.43(1.7) 0.22 (0.7) 0.19 (0.6) 0.11(0.3)

Organic o 1.20 (7.6) 0.99 (6.5) 1.02 (6.7) 1.38 (6.6)

Val Gresta /1 0.43 (1.6) 0.19 (0.6) 0.16 (0.5) 0.09 (0.3)

Val Gresta & 1.46(11.3) 1.06 (8.9) 1.02 (8.7) 1.12 (4.0)
Error component

Purchase o. 2.69 (9.6) 2.62 (9.7) 2.55(8.8)

PseudoR? 0.11 0.11 0.17 0.22 0.23 0.23

In L* —1,684 -1,682 -1,551 -1,457 -1,449 -1,443

Bayes IC 3,411 3,424 3,179 3,034 2,997 3,068

Akaike IC 3,383 3,386 3,130 2,957 2,935 2,936

Observed choices = 1,949

Respondents = 240

Table 4: Estimates for the models.

In brackets absolutecgabir-statistics.



Bio-dynamic Organic Val di Gresta
Bio-d . 1.381 0.485 0.302
lo-dynamici g 21) (0.16) (0.17)
. 0.841 0.710
Organic 0.499 (0.18) (0.22)
: 0.807
Val di Gresta 0.274 0.684 (0.20)

Table 5: Mod. 6: correlations (lower triangular), Cholesiatrix (upper triang. and diagonal).

0.001. Hence the null is rejected for any confidence levdidrighan this very low value. We
also note that the signs of these income interactions stiffpotheoretical validity of the study
as high income decreases marginal utility of income andrgpariore kids increase it.

Finally, Model 6 allows for a full covariance structure agsaandom components. The
accompanying correlation table and elements of the Chofeakrix are reported in TablB.
Unsurprisingly, this model implies positive correlatiohtaste intensities between EFPMs and
VdG origin as well as a positive correlation between the tarmiom EFPMs.

5 Resultsand discussion

Model 5 emerges as the specification most supported by oaradabrding to the information
criteria. All hypotheses fail to be rejected at very low pabbities of type | errors. We conclude
that there is evidence of taste variation for bio-dynamigaaic and place of origin, the utilities
of purchase alternatives are correlated and have largemnearthan the one for the no-buy, and
marginal utility of income varies across respondents redjpg to latent constraints, such as
the number of kids and income level.

Note that the fixed parameters are baseline tastes. Thaéjstefer to taste commons to all
respondents, so that the interaction parameters expressities over and above these base-
lines. For example, from model 5 the averdy€P per Kg for the attribute IPM not from VdG
Is negative €0.56=—0.79/1.41), but the me&TP for IPM from VdG is positive €0.36=(—
0.79+0.16+1.13)/1.41). We interpret this as evidence efréputation effect of growers from
this valley. Similarly, theNTP for the attribute organic when it is not from VdG is positiuet b
low: only€0.13=0.19/1.41. But it i€1.22=(0.19+0.16+1.37)/1.41 per Kg when itis combined
with the origin from VdG and for low income respondents. Fghhincome responses this is
much higher€1.93=(0.19+0.16+1.37)/(1.41-0.52) per Kg.

The estimated mean marginalTPs for all EFPMs from VdG—Dbroken down by income
constraints—are summarized in Tabléor both uncorrelated (Model 5) and correlated (Model
6) specifications. Such values—derived as from e8). wWith a compositey—illustrate the
advantage of accounting for a systematic heterogeneityngimal utility of income, rather than
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Figure 1: Bivariate kernel plots of condition&TP estimates ifE/kg.

WTP for Bio—dynamic from Val di Gresta
WTP for biodynamic from Val di Gresta

0.0 0.5 1.0 15 2.0 -0.5 0.0 0.5 1.0 15 2.0

WTP for Organic from Val di Gresta WTP for organic from Val di Gresta

(a) Model 5, without correlation. (b) Model 6, with correlation.

assuming this parameter to be randomly distributed acegitdi some unconditional parametric
distribution. Estimated values are plausible and show WGW is lowest for respondents with
many children and low income. The relative magnitudes of WA estimates evaluated in
combination with their precision seem to suggest that IPMildi@robably better received by
consumers of VdG products than bio-dynamic methods. Nestess, the degree of uncertainty
of the estimates is such that no clear-cut indication seeregierge, except that the premium
for organic from VdG ranges between a mean valu€0f5/Kg for people with low income
and more than 2 kids up 81.94/Kg for people on a high income and no-kids.

In Figure1 we illustrate the implications of such results on the dusttion of respondent-
specific conditionalWTP estimates for the sample, as from efj. (To illustrate this we use the
bivariate kernel plots with cross-validated band-widtkhaf distributions of marginmi for
the organic and BD when these are associated with VdG oflgia.plot in panel 1.a illustrates
the estimates from Model 5, which assumes independencesacaodom parameters, while
the plot in the plot in 1.b reports those from Model 6, whiclowak for correlation. We note
the marked effect of a positive correlation in panel 1.b drat both ranges of implie/TP
are plausible. The density in plot 1.b suggests bi-modalitis a first mode at aroun&€1/Kg
for both EFPMs, and a second one at aro&i@d4/Kg for organic from VdG and bio-dynamic
from VdG does not command any additioWslP. Both joint distributions are concordant in
indicating mostly positive values for organic carrots froiohG, while the distribution of values
for bio-dynamic carrots from this location is in large paegative or clustered around zero.
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This is consistent with a low or nWTP for BD.

The point estimates from interaction effects that becartimable by using an experimen-
tal design with 2-way effects suggest that there is a preniamall 3 EFPMs when they are
associated with VdG origin. This is a clear indication of tdodlective reputation of this group
of producers, and a measure of their success in pursuindhagbigity standard in production.
The estimates for BD, though are very inaccurate.

Attribute Bio-Dyn.xGresta OrganicxGresta |IPM xGresta
Uncorr  Corr  Uncorr  Corr  Uncorr Corr
0.10 0.13 1.22 1.20 0.36 043
(0.4) (0.5) (6.0) (6.4) 1.5 (@7
I . 0.16 0.21 1.94 1.92 0.57 0.68
High income and no kids (0.4) (0.5) (6.6) (8.0) a5 (@7
L : 0.12 0.14 1.42 1.31 0.42 0.47
High income and 1 or 2 kids (0.4) (0.5) (6.6) (7.7) (15)  (L7)
0.05 0.07 0.66 0.69 0.20 0.24
(0.4) (0.5) (4.0) (2.8) 1.4) (1.5
. . 0.08 0.10 1.00 0.93 0.29 0.33
Low income and 1 or 2 kids (0.4) (0.5) (5.7) (6.6) a5 @7
0.04 0.06 0.55 0.57 0.16 0.20
(0.4) (0.5) (4.4) (3.3 (1.5) (1.5

Low income and no kids

High income and 3 or more kids

Low income and 3 or more kids

Table 6: Conditional estimates of margir’iﬁl/T\P in €/kg for carrots produced in Val di Gresta
with EFPMs. In brackets approximate absolute values-sthtistics obtained with the delta
method.

6 Conclusions

We developed a choice-experiment to investigate consuneéerences over environmentally-
friendly production methods (EFPMs) in carrots grown in stidictive Alpine valley (Val di
Gresta) where producers have been investing in buildindlective reputation for the last three
decades. To address unobserved taste heterogeneity wggave the consequences of different
specifications of mixed logit and to account for differenicemarginal utility of income we used
a piece-wise linear specification.

The presence of a reputation effect is supported by both igtelaition of individual-
specificWTP estimates, and by the significance of interaction effectaden EFPMs and Val
di Gresta origin. Integrated pest management practicegiedsas the better established or-
ganic method of production seem to be the most promisinguegifor producers from this
valley, while bio-dynamic approaches appear to be lesseddhy consumers. Investment based
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on collective reputation is confirmed as an effective avethueugh which producers located
in marginal areas can secure customer loyalty and increéaserevenues, thereby decreasing
their reliance on external subsidies.
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