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ABSTRACT
Nonthermal food processingtechnologies are becoming more importanthe organic food sector
becausgbeyondpreservingthe organic featurethey could offer organic products witadditional
benefits in terms ofenhancedhutritional contentand healthinessas well asettersensoryproperties
that could satisfy themore complex demandsof organic consumers.Berries havea wel-known
health benefits and show increasing market shares in European memestslehydrationcan
increase the food convenienae terms of extended shdife. This studyinvestigatesfor the first
time organic F R Q V X Btatddipr§ferences, attitudes and individual differendeisa nonthermal
organic processingechnology Specifically, we investigate FRQV XPHUVY{ SuOiaicUHQFHYV
dried strawberries varying in drying technology used such agshe most conventionai.e. thermal)
air drying andthe most innovative(i.e. nonthermal) microwave drying origin, price levels,and
nutrient contentsin three Europeancountries: Norway, Romania and Turkey. Data from a total of
614 consumers were collectatirough anonline choice experimentResults show thatn average
consumers prefeorganic dried strawberriegroduced withair drying technologythat have national
origin, with naturalnutrient content andtlow price but county and individualdifferences are
identified Consumers who showed least rejection for microwave dried prodgEyeung, mostly
from Norway and havdnigher posttive attitudes towards new food technologi€onsumers who
showed most rejection for microwave dried prodaotsolder, mostly fronTurkey and have higher
positive attitudes for organic, natural and ecologigabducts Organic producers who adopt
microwave dryingmight betterinform consumers about tl@haracteristics the process and
highlight thenutritional benefts ofsuch technolgy. Finally, this researclinforms policy makers
aboutthe need talefine and regulatemore clearly microwave drying asanorganic technologyas
well asto regulate labelling to ensure that consumers are not misled and correctly informed about

the new technology.



Keywords: choice experiment;organic dried strawberriesionthermal food technologies
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Introduction

Nowadays,food consumption igicreasingly affectedy the three major trendsf sustainability,
health and conveniencgGrunert, 2013)Sustainability isdriven by the growing awareness of
environmentaleffects caused by conventional agricultural practiedsch resulteg for examplein
an increasing expansion of organic agricuture and ma(Rsthemann, Hamm, Naspetti, &
Zanoli, 2007)Health atitudes are driven by consumezoncerns, sparked lilge increasig number
of food and lfestyle related diseasesg(diabetesandobesity) (Kearney, 2010Weis, 2007pas
well asalergies and intolerances towards some specific food products or compthaerdsive
FRQVXPHUVY WREMHWEHYHFRIRG SURGXFWYV (AidiDavalU20E5/R UW 3FOHD
Convenience relates gmsiness of food esumption (i.eready mealsextendedshelflife, home
delvered foodgetc) andfood producersiuring the last decadésve respondetb this consumer
demandby launching on the marketn increasing number of convenient food prodicéchat et

al, 2012)

The Europeanorganic food marketis currently one of #h most rapidly expandingharket(+114%
between 2006 and 201dye to be increasing consumedemandfor potentially healthier and wre
environmental friendly food product&IBL, 2017; IFOAM, 2015)In 2015 the market has been of
352million Euros in Norway, 80 iiion Euros in Romania and 4ilion Euros in Turkey(FIBL,
2017) However, odDQLF FRQVXPHUV DUH QRW RQO\ ORRMithgs) IRU WK
perceivel to benefitthe environment antheir health, but alsincreasingly demandconvenient
organic processed fooddor instance readyto-eat food productsand products oéxtendedshelflife
(Kretzschmar & Schmid, 2011According to the guidelinestatedon the EU regulatios 834/2007
(European Commission, 200&0d 848/201&European Commission, 2018)rganic processing
methods shouldjuarantee genuinenesaythenticity andgreservation of theatural properties of the
raw materials and also follow the three principles: freshness, minimal processing, and careful

treatment(Kahl et al., 2012)



From a balancedhutritional diet and healihess point of view fruits have a good imagéBriz et al.,
2008)andplay a key role in the prevention of chronic disease and premature (@égith, 2003)
Among the different fruit speciesgtiies areknown to be rich in vitamins,fibre, antioxidants,
polyphenolsand minerals that consurseappreciate fom healthy diet(Schnettler et al., 2011The
presence of these nutritional compoundshé diet is suggested pmtentialy reduce the risk of
cardiovascular disease, inflammation, obestty, diabetes, cancer and other chronis @igease
Kong, Liu, Diao, & Xia, 2012; Szajdek & Borowska, 2008; Wu, Frei, Kennedy, & Zhao, 2010)
Among the different types of berries availalda the market, strawberries are of maléir interest
becausewith raspberries thegominate theberriesmarketbothin terms of value and volume
(Invenire Market Intelligence, 2008 addition, strawberriesdue to the valuable sensory (i.e.
appearance arfthvour) (Aday & Carer, 2014; Tanase et al., 2018)d nutritionalproperties(i.e.
richness invitamins, phenolic compoundsind anthocianinsyBasu, Nguyen, Betts, & Lyons, 2014)
are highly appeciated by consumer@Hakkinen & Torronen, 2000; Meyers, Watkins, Pritts, & Liu,
2003) However, one of the barrgto the consumption of fresherries, is that thegprehighly
perishableas theyhaverelatively high physiological activity after harvesthis leads to aapid
deterioration of quality characteristickue tosoftening, shrinkage, discoloratiodevelopment of
off-flavours and finally fungal decayesuling in ashort shdtlife (Wang &Gao, 2013; Wang et
al., 2014)Indeed, if healthiness is one of tkey motive that drive fruit consumption, themain

barriers are represented by the perception of price, qualty and conve(lidanéer et al., 2003)

Drying is avery welkknown andancientfood technology able to preserve food prodiieses,
Norton, Alagusundaram, & Tiwari, 2014; Zielinska & Michalska, 20T6¢ dehydration process
offers a better preservation of nutritional compound®ad products extend shelflie and
reducespackaging, storage, handling and transportation ;ciasgldition, itoffers the possibility of

outof-season availabilityOrsat, Changrue, & Raghavan, 2006; Zielinska & Michalska, 2016)



Technically, dryingreduce the moisture contenwithin food productsand it is mainly used for food
products with high moistureontent ( «80%) suchas fruis, vegetables and other food products
considered hidlyg perishable(Orsat et al., 2006)n a study oflesionkowska, Sitsema, Konopacka,
& Symoneaux (2009)the interest of consumers in dried fruts was related to the high content of
antioxidants in this type of foodConventionaldrying technologiessuchas hot air anddombustion
gasesusethe heatstransfer medium(i.e. thermal technologies)Zarein, Samadi, & Ghobadian,
2015) However, these technologiesiffer from two major drawbacks, nametye large loss in
nutritional, functional and sensory properties of treated frut and vegetghkdesiera, Chiralt, &
Fito, 2003; Moses, Paramasivan, R, & Kgm2013; Vadivambal & Jayas, 200&hdthe high

energy consumption(Raghavan et al., 2009)ue to these limitations, udng the last decade®n
thermal DOVR RBOCHWG :PLQLPD O ~ IR Rré gahing- ikipRaOdeidd_td V
increased consumer demand for food proces&inhnologiesthat have a reduced impact on
nutritional content and overall food qualifye. largely retaining theinutritional qualtiesand
bettersensory characteristicfAwsi, Monika, SA, & Tsering, 2017; Fellows, 201 Bxamples of
nonthermal food technologiesare high hydrostaticpressuregHPP) ionising radiation, pulsed
electric fields (PEF) pulsed light and UV light anditrasound (Fellows, 2017)Specifically for
drying technologiesdue tothe mitations of the conventional thermal air drying technolpgy
significant advancementBave been made in the recent yaarserms of drying techniqueésee
Moses et al. 2014or a review) pretreatment anequipment (Dev & Raghavan, 2012ble to

offer dried new productsf higher quality features(Zielinska & Michalska, 2016Microwave

(MW) drying is a nonthermal technology that involves heating and massansfer where vapour is
generated inside a food item and then spread through internatrpresadient(Guo, Sun, Cheng,
& Han, 2017; Wray & Ramaswamy, 201Bjore specifically MW drying translates the high
frequency electromagnetic energy into heath thatiquid moisture contained within the food
item is intensively evaporated and transported toward the food material s(iifaéang, &

Kudra, 201). MW drying is suitable asn organic processing technology because it is a careful and



minimal processing treatmenlt is able to preserve a largguantity of natural bioactive
compounds it better preserves sensory proper{€sio et al., 2017)t requiresless energy
consumption(Chandrasekaran, Ramanathan, & Basak, 2013; Guo et al.,, 2017; Moses et al., 2014)
and it is alsdess timeconsuming tha the tralitonal airdrying process :RMG\4AR )LJLHO
2V]PLD VNL = Whj@rilar, 78\@ahg, 2006)n particular, MW drying allows to
retain large quantities gbhenolic compounds, anthocianins and antioxidant capewmitypared to
the conventionahot air convective drying and has been successfully used for dehydration of
cranberries :RMG\aR )LJLHO /HFK 1RZLFNadd bluebatijEdZelingke,L
6DGRZVNL %abDV]F]DN =LH OL Bowaer, sinGDthihpRdanid tion
of MW drying technologyis expensive and chalengingd. nonuniform heating thatesuls in the
formation ofhot/cold spatin the course of heatihng[Chizoba Ekezie, Sun, Han, & Cheng, 2017;
Dehghannya, Hosseinlar, &ddhmati, 2018; Moses et al., 20l4search should be conducted to
investigateorganic FRQV XPHUV YT S UH | prdducsRidated] Ritdh M¥dyindJ to better
understand their preferencda addition, he introduction of new food technologies, M¥V drying,

is at high risk since consumers might be suspicious with high risks of product rejediitesature
report for new food technologie@siordano, Clodoveo, Gennaro, & Corbo, 2018; Lusk, Roosen, &
Bieberstein, 2014, Siegrist, 2008dhis is linked with thancreased consumer interest for food
product technology(Grunert, Bredahl, & Scholderer, 20C&8)d thus it is important to investigate
consumer attitudes towards new food technology at an early stage of product deveksfieugist,
2008b; Van Kleef, Van Trip, & Luning, 2005)herdore thereis a need to get informatiofiom
organicconsumtHU VY VLG H r&ddRions YdvardsDIWg iHemonthermal processingtechnology
andensure a successfirtroduction to marketTo the D X W KRoWidtfje there is ngorevious

study in the literature that investigaseconsumed Hreferencesand attitudesfor organic dried

berries treated with MVdrying



This studyuses aonine FKRLFH H[SHULPHQW &( WR LQYHVWLJDWH FR
atttudesand individual differencedor organic driedstrawberries varying in drying technology,

nutrient level, origin and price three diverging European cultures: Norway, Romania and Turkey

The mainobjectves RI WKLY UHVHDUFK DUH L WRcésQor aryavicLdredVH FR
strawberrig focusing ontwo drying processing technologie§.e. air drying and MWjand compare

across the different countrjesi) to investigate individual technology preferences emaracterize

consumer profilesn terms of attitudes, habits and sedemographicsacross thalifferent countries
investigated.

We decided to focus on thiedividual technology preferencdsecausdo support market researih

is essential tonderstandconsumer segments that might react differently to a new technology
introduction (Evans, Kermarrec, Sable, & Cox, 2010; Salg&atran, BeltrdrMorales, Velarde

Mendiil, & RoblesBaldenegro, 2018; Siegrist, 2008b)

1. MATERIAL S AND METHODS
This methodological section introduces tiwice experiment methodhe chosen product attributes
and lerels, the experimental choickesign angrocedure, the consumeatttributes investigatedas

well as the data analgsiapproaches

1.1 The choice experimentmethod

Choice experiment (OEs one of the mogbopular stated multattributes valuation methodsedto
LOQYHVWLIJDWH FRQVXPHUVY SUHIHUH Qmradikét dhdremarke gobdzJ QH V'V
and servicegAsiol, Nees, @vrum, & Almli, 2016; Hensher, Rose, & Green, 2015; Jaeger & Rose,
2008; Lusk & Schroeder, 2004; Scarpa & Del Giudice, 2004; Van Loo,tqadayga, & Verbeke,

2014; Van Wezemael, Caputo, Nayga, Chryssochoidis, & Verbeke,.ZDHgare based othe

Random Utiity Theory (RUTXThurstone, 1927D QG /DQFDVWHUYV FRQVXPHU GHF

(Lancaster, 1966)mplying that subjects derive utiity from attributes of a good rather than from



the good itself.In aCEframework, coasumers are presented with a series of alternative choice
scenarios and are asked to choose their most preferred option within each choice @detiado
Naes, 2018; Louviere et al., 200T)e different alternatives are composed of different
combinations of attribute lewelwhich characterize thegdsbased on an experimental design

(Hensher et al., 2015pluviere et al., 2000)

1.2 Product attributes and levels

Due tothe difficulty in finding real suitabledried stravberry products fo the countries investigated
we choseto conduct a online CE. Thus,based onmexperimental choicelesignwe created a
series ofmock-up product image®f dried strawberry packages varying faur attributes origin,

drying technology, nutrientcontentand price(Table 1).

Table 1 - Attribute levels used in the study

We included origin because previous studies show that it is one of the most important attributes that
consumers take into account when purchasing strawberry praq@bets Geppert, Funken, &
Stamminger, 2015; Hinson & Bruchhaus, 2008; Panico, Del Giudice, Cicia, & Cembalo, I2011)
addition, given the fact that in many countries the demand of organic food is growing much faster
than domestic productiorthe supply of foreign organic products is increasingly getting importance
WKXV JHWWLQJ LQIRUPDWLRQ DERXW RUJDQLF FRQVXPHUVTY
relevant for organic producers foetter targetingtheir marketing and businesdrakgies and enrich

the lack of researc{Thggersen, Pedersen, Paternoga, Schwendel, & Aschéfitaal, 2017)

The technology attribute was used to test two drying technolotiiesmost conventional air drying

and the most innovativemonthermal MW drying. Whie air drying is the most useéchnologyto

dry berries products, MW drying garticularly inteesting becauset better preservesatural

nutritional content The nutrient content attribute was selected based on the fact that it is one of the



main attributes that consumers take into account as criteria of purclmagsgc foodgBourn &

Prescott, 2002pandberries (Farruggia, Crescimanno, Galati, & Tinervia, 2016; Tanase et al., ,2016)
and that thdwo technologies investigatetiave differenteffects on thenatural nutrient content of

the firal product, where MW drying retains mamnatural nutrients than air drying technology.

However, in order to distinguish whether consumer choices would be rather driven by technology

or by nutrient content, we kept these two factors independent from dwchirobur factorial

design. Finally, three price levels were tested varying 6% to +10% of the average market

prices in each target country for a 40 g package of dried strawberries, which is a typical size of
seling. We used price percentage diffwes to be able to compare the three target countries in

spite of differing mean market prices and currencies. The mean price levels were selected by
researching the dried strawberries prices in different Norwegian, Romanian and Turkey stores
where driedstrawberries are typically sold\ll conjoint attributes were integrated in the form of

text or symbols in the moelyp package imagesn addition all packages included an organic logo

(ie. etherEU RU QDWLRQDO ORJRV GH S H QiGthefactdRa) dediiHse8 UR G X FW
Figure 1 for example packages.

To make sure that respondents would be aware of all four conjoint attributes, an introduction screen
showed an example product profle where arrows pointed at the relevant texts and symbols on the
package. This technique has been recommended to help counterbalance possible inequalities in
visual salience linked to the specific usage of colors and font size for the different atifidoies

& Naes, 2018)

Figure 1- An example of choice set (English translation)

1.3 Choice experiment design

We used a Bbptimal designfor the choice experiment, using the software Ngene {Chaice

Metrics, 2012) This design allows parameters to be estimated with the lowest possible number of



asymptotic standard errors in the parameter estinfagéesthe square roots of the diagonal elements

of the asymptotic varianeeovariance)(Jaeger & Rose, 2008)he design was based on 11 choice
scenarios (i.e. choice setsjvays offering two organic dried strawberry alternatives (called options

3$" DQG 3% pP-RXWQERB QR SXUFKDVH RSWLRQ FDOOHG RSWL

design was the one which had the loweséridr (0.63) among the designs.

1.4 Consumer attributes

In order tocharacterise consumer profieslated to differentindividual choice prefeences a

number of consumer attributesere collected These attributes include: (i) berry consumption

habits (location of purchasing and purchasing frequer@y)dried fruits/berriesconsumption

habits (importance of attributes for purchasing dodation of consumption), (i) attitudes kealth
and natural product interest using the items ftbeHealth and Taste Attitude Questionnaire
(HTAQ) (Roininen, lAhteenmaki, & Tuorila, 1999jv) attitudes toorganic and ecological food
using the items fronthe Food Related Lifestyle (FRL) mod@runsg & Grunert, 1995nd, ¢)

food technology rephobia using the Food Technology Neophobia Scale (F{B®) & Evans,
2008) Finally, we collected a number of socdemographic attributesConsumerattributes were
measured using both numerical and categorical variables. For theanggorof attributes for
choosingdried fruit/berries, the scale wanchored from 1 (Very unimportant) ZdVery
LPSRUWDQW &R QV XP Hedéd ushyy svdles Xrehared Birh($troRgly @iSagree) to
(Strongly agree)For the data analysis,|l dhe categorical attributes have been coded using dummy
variables where 0O represents the absence of the actual level whie 1 represents the presence of the

attribute level. The completquestionnaireis available upon request.

1.5 Data collection
A hypothettal webbased survey was carried out in Norway, Romania and Turkey. This type of

web-procedure has been used in different research studies due to the low cost and time effectiveness



to gatherthe answers. The information obtained through -setveys andn-person surveys has

been reported to be similgCanavari, Nocella, & Scarpa, 2003he company Userneeds

(Copenhagen, Denmark) was responsible for the recrutment task and for tiserveab

implementation. We recruited only consumers aged between 18 andr§5wha like strawberries,
purchase organic foods (at least once a month), as well as purchase and consume dried nuts, fruits
and/or berries (at least once during the last three months). An overall sample of 13,070 consumers
were invited by amalil to paritipate to the welsurvey, and of them 614 consumers (4.7% of the
invted consumers) fuffilled the eligibility criteria and completed the survey. Note that the survey
was closed once our target of mnimum 200 consumers per country was reached. The ajtestionn
comprised an initial information screen, then (i) recruitment questions (in case of faiure of
selection criteria the respondents were not allowed to continue answering), (i) choice tasks, (ii)
consumer attributes questionnaire.

The survey developemt was executed in English, then translated in Norwegian, Romanian and
Turkish by the local research teams, then carefully checked again against the English questionnaire.
The global survey was pretested by 6 to 19 respondents (coleagues of the foshlirtesach

country. After adjustments, it was then plested (n=20 per country), before the ful data

collection took place in February 2017.

1.6 Data analysis

1.6.1 Descriptive statistics

Consumer attributesvere analyzed using statistical descriptive amalysuch as frequency and

mean. Significant differencesamong the countriesvere tested witmonparametric KruskalVallis

and Dunn tests for ordinand ChiSquare testfor nominal variables.& URQEDFKfV DOSKD ZI
calculated for checking the internal consistency of attitudinal questionn&ifie@sTA 15.0 software

(StataCorp LP, Colege Station, US) was uleedhe analyss.



1.6.2 Mixed Logit Model
Choicebased data are routinely analysed within a@oam utiity framework by sacalled discrete
choice models (DCMg)Louviere et al., 2000; Train, 2009)he approach consists in modeling
sgwLOLW\" WKDW LV WR VD\ WKH QHW EHQHILW D FRQVXPHU
choice situation, as a function of the conjoint factors. The utiity of a prgdocindividual min a
choice occasionis written:

Unit= TXmjt+ @ (1)
where nis a vector of individuaspecific parameters accounting for preference heterogengiy,
is a vector of conjoint factors, ar@j: is a random error term.
Among different DCMs, Mixed Logit (ML) models are widely applied due to their flexibility
(Train, 2009)and since they allow models that may better matchweald situations. ML models
have increased in usage within sensory and consumer science in recent years in parallel with the
usage of choice and ranking approacffsii, dvrum, Hersleth, Almgy, & Nees, 2015; Jaeger &
Rose, 2008; Zhou, Hu, & Huang, 2016)
The main specification of the modeicluded main effects andteractions of theonjoint variables
for Origin, Technology Nutrition contentand Price All variables were coded using effects coding
(-1; 1) (Bech & GyrdHansen, 2005)except price which was cod&dthree levels expressing the
percentage deviations from the mean pridd;0; +10). The variables were coded as presented in
Table 1.

The utility ML model fordried strawberrieg for individual i in choice occasiotis written:

Uijt= 10riginjt+ 2i Technology + siNutritioni; + 4iPricej+ Gi(Origin* Technology: +
6i(Origin*Nutrition)jr + 7i(Origin*Price)j: + si(TechnologyNutrition);: +

oi(TechnologyPrice)jt + 1oi(Nutrition*Price); 2



The interaction effects are obtained by multiplying the columns in the data set for the corresponding
main effects. The consumer effect is automatically incorpdrdere since all coefficients are

considered random. The ML model used here assumes random parameters with normal distributions
for all conjoint factors, consumer characteristics and-way interactons. These random

coefficients are further assumed ®ibdependent. This model provides estimates of the mean and

the standard deviation of the random conjoint paramétersiain effects andheir interactions

The ML model was estimated using the Stata modulelogit (Hole, 2007)run in STATA 15.0

software (StataCorp LP, Colege Station, UBYo thousand Halton draws were used in the

simulations. More details on estimation of ML models are foundrain (2009)and Hole (2007)

1.6.3 Principal Component Analysis (PCA)

The matrix of individual parameter estimate% , extracted from the ML model (Eq. 3) by using the

commandmixlbetain STATA, is submitted to Principal Component Analysis (PCA) in order to
identify the maindrivers of variation between individual choiceBCA was conducted in the

multivariate statistical softwar package The Unscrambler X4 (Camo Software AS, Norway).

1.6.4 Partial Least Squarefegression (PLSR)

Crossnational and countrgpecific models wereconductedwith Partial Least Squares Regression

(PLSR) by relating the individual parameter estimateé'jm for technology (Ys) (i.e. dependent

variable) to the consumer attribute@.e. independent variablesp similar approah haspreviously
been used bpsioli, Alml, & Naes (2016) and Endrizzi, Menichelli, Johansen, Olsen, & Naes
(2011) We used aeveralstep proceduren start withwe included in the model all the consumer
attributes (Xs) investigated to check which ones were significantly relatiedhmlogy

preferences Then, severalrefined modelswere runsuccessively by selecting as consumer attributes

(Xs) only the significant ones from the former step. Such variable selection was raptited



stability in thesignificant consumer attributes wasached to achieve model reduction and better
visualisation of resultsinterpretations are based on fimal refined modelonly. Inall models we
used standardized -¥ariables, crossvalidation with 20 random segments and significance testing
by jackknifing at 5% significance leve{Martens & Martens, 20000 The UnscramblerX 104.1

(Camo Software AS, Norway)

2. RESULTS

2.1 Characteristics of the sample: socialemographics and attitudes

The sociodemographicand attitudinalattributes of the interviewed consumersare shown inTable

2. According to the quota restrictionsettled up in theecrutment the dstribution ofgender and

age aresmilar among the three countrieRegarding the other soeiemographics attributesnly
employment and income were found todtetistical significant differences ass the countries
investigated Specifically in Norway and Turkey siilar patters were foundwith a bit more
public-sector employees for Norway and retired people for Turludyle for Romania half of the
sample is represented byvatie sector workers witifewer students.Education levelis very high

(i.e. more than % csumers have done university studiesid itis similar acrosshe three

countries, with a bit larger number Nbrwegianconsumers that have medium school level 121
years) compared to Romania and Turkieyterms of incomelevel compared to the respiget

national mean incomegshe Norwegian and Romanianonsumerstend to have better personal
economy tharthe Turkish consumers

Further, the consumers investigated generally shows high health, natural and organic/ecological
attitudes. Turkish and Romanian consumers have significantly larger health and natural product
interest compared to Norwegian consumers, and in turn Romaniaunegrs have significantly

larger organic and ecological attitudes compared to Turkish and Norwegian consumers. Romanian
consumers also show a significantly higher food technology neophobia compared to Turkish and

Norwegian consumers.



Table 2 - Socicdenographic and attitudinal characteristics of the consumers ilNorway,

Turkey and Romania.

2.2 Choice data analysis: estimation results

The parameter estimates of the ML msdel the mainand interactioneffects of the conjoint
variables ar@resented in Tabl8 for the three countries separatelyand for the pooled samplé&or
each ML model, e average parametealues and their significance levedse presented to the left
while the corresponding standard dewia and significance levelsregoresented to the right. The
latter \alues give an indication of thedividual variability, also caled preference heterogeneity,
around the meaaparameter valueThe null typothesis that all coefficientare zero is rejected by a
Wald test (pvalue <00005)for all the modelswhich implies that the attributesnvestigatedin this

researchwereconsidered relevarby the respondents

Table3 *+(VWLPDWHG SDUDPHWHUV IRU 0/ PRGHOV ZLWK FRQMRL!

interactions for Norway, Romania and Turkey and the pooled sample

2.3 Main effects

On averagdor the pooled sampleconsumersprefer organic dried strawberries produced with

conventional aidrying technology that have national origin, withtural nutrient content and at
low price. In terms of magnitudestechnology is the most important factor followed by origin,

nutrients and priceSpecifically we can noticethat different national patternsarise for technology
andorigin, while for price the magnitudes are similar across coesirMW drying technology is

more strongly rejected in Turkey followed by Romania and Norway. National origin is more
strongly preferred in Norway, folowed by Romania and Turkieykish consumers reject high

prices more strongly than Norwegian and Ronmmari@nsumersinterestindy, the rutrient content



factor is not significant in any country, but is significant tla overall level pooled sample The
optout option hasegative sign at pooled sample and individual country level meaning that on
average consumers prefer one of the alternative products owepttbat option. The standard
deviations for all main fects arestrong andsignificant both at overall level and foeachcounty
(with the exception ofutrients for Turkey) indicating the presence of a large preference

heterogeneity across individuals.

2.4 Interaction effects
The modelfor the pooled sampldoes not present any significant interaction effect among conjoint

variabks, but everal interactios aresignificant in the national model§igure 2)

Figure 2 zSignificant interactions between conjoint factors atcountry levels.

The interaction between Technology and Origin is significant for Norway and Turkeyppykbsite

signs: in Norway, microwaved products are chosen significantly more often if they are of national
origin compared to European origin, whie choice ofdaied products, which are globaly

preferred, does not realy depend on origin. In Turkeydred products are chosen significantly

more often if they are of national origih compared to European origin, whie acceptance of
microwaved products, which are globally rejected, does not realy depend on origin. Further, the
interaction effect Technogy*Nutrients is significant in Romania, where MW drying is more

strongly rejected in the case of basic nutrient content; in the case of more nutrients, technology
GRHVQYW UHDOO\ PDWWHU LQ WKLV FRXQWU\ /Dukegy, WKH HIIt
where national origin has a stronger postive effect on the choice of products with more natural

nutrients than on the choice of products with basic natural nutrient content.



2.5 Preference heterogeneity

25.1 Drivers of individual choicedifferencesin eachcountry

In order to inestigateindividual choice differencesfour PCA models,respectivelyfor Norway,
Romania, Turkey and pooled samplevere run on individuaparameterestimates from the ML
model above (i.e. model including only main effects atetactions ofhe conjoint factors). In the
PCA models the coefficients are not standardized to preserve the original scale vafagiomes.3
shows therespectivecorrelation loading plot for each countryand for the pooled samplén

Norway (Figure &), the first four principal components (PCddicate that the largest individual
variations are linked to theo-buy option(on PG1, explaining 65% of the variance)followed by
Origin (PG2,18%), Technology (PC-3,15%) andNutrients content(on PG4, 1%). In Romania
(Figure D), the largest individual variations are linked Ttechnology (PEL, explaining 52% of the
variance), folowed byNo-buy option (PC-2, 31%), Origin (PE3, 15%) and Nutrients*OrigiPC-
4,2%). In Turkey (Figure 8), the largestindividual variations are linked tGechnology (on P€l,
explaining 41% of the variancelpllowed byOrigin (PG 2, 32%), Nebuy option (PG3, 27%) and
Nutrients content(PC-4, 1%).In the pooled sample (Figured) the largest individual variations are
inked to Nebuy option (on P€L, explaining 44% of the variance), folowed by Technology -RC
36%), Origin (PCG3, 19%) and Nutrientgontent(PC-4, 1%).1t is also interesting to note thictor
Price nearly does notontribute toconsumervarianceat al in these modelsindicating a strong

consumer agreement pneference folow price levels

Figure 3 tDrivers of preference heterogeneityPCA correlation loadings plot (PC1 vs. PC2)
on individual ML parameter estimates from choice data ollected in Norway (a), Romania(b),
Turkey (c) and pooled sample (d)Note: the attributes placed in the figure on the extremes of

PC1 and PC2 have beersuperimposedto easethe interpretation.



2.5.2 Consumer attributes for air or microwasrdrying technologypreferences for thgooled
sample
Consumer attributes typical of-arying or microwavedrying technologychoicesacross the three
countries were identified through a PLSR model relating domsumer attributesgo the individual
parameter estimates forctar Technology obtained from the mixed lofiifiL) model. Thefinal
model explains 17% of the variation in Technology preferenails one PLS factor, indicating that
the selectedsignificant FKDUDFWHULVWLFVY RQO\ SDUWLDOO\ ixODLQ F

106 original variables, 27 show significant relationshipgechnology choices (Figure).4

Figure 4 +Consumer profiles for technology preferences. PLSR loadings plots (PLSCk.v
PLSC2) on consumer attributes and Mixed Logit parameter estimates for Technology from

the pooled sample.

Consumers who most typically selected Mifled products ive in Norway, were in the age range

18 \HDUV ROG DJUHHG WNRwtdd HecknvaylasH-hrReHIQINEY to\Wak ®lavg 3

term negative health effects $) 716 MenGpréducts using new food technologies can help
people have a balanced diet $)71 6 SXUFKDVH IURJHQ FRQYHQWLRQDO I
(PurFroBer, PurFroBerOrg), pulrase dairy products, drinks and jams based on berries (PurDaiBer,
PurDrinkBer, PurBerJam), were often unemployed and often selected dried strawberries of national
origin in the choice task.

Consumers who most typically selecteddried products were Tkish in the age range 586

years old, presented high scores on the health interest (AGHI), natural interest (ANPI), organic and
ecological attitudes (AFRLI) and food technology neophobia scales (FTNS), purchase dry and fresh
berries in organic shops (BerOrSh, FreBerOrSh), stated that when purchasing dried fruits or
berries it is important to them that the products are free from genetically modified organisms

(NoGMOSs), healttharming substances (NoHarmSub) and additives (NoAdditives, LeastAdditives)



andpay attention to shelf lfe as a purchase criterion (ShelffLife), were often retired and often
selected dried strawberries of high prices in the choice task. Note that attributes such as Romanian,
gender or income do not appear in Figure 4 as these wter regnificantly associated to

microwave nor to aidrying technology preferences.

2.5.3 Consumer attributes for air or microwavdrying technology preferences within each
country
Consumer attributes typical of-alrying or microwavedrying technology choices within each of
the three countries were identified through couspgcific PLSR models according to the same
approach as for the cresational model above. The final efsctor models explain 9%, 13% and
18% of the variation in Technology preferences for Norway, Romania and Turkey, respectively.
This indicates that the selected significaattributes RQO\ SDUWLDOO\ H[SODLQ FRQV.
choices. Out of 106 original kables, 8, 18 and 2&riables show significant relationships to

technology choices in Norway,oRania and Turkey, respectively.

Figure 5shows thatNorwegian respondenisho most systematically selected microwaléed
strawberries in the choice tasifeted from those who most systematically selectedirad
products in that they adhered to the-technology statementsNew food technologies give people
more control over their food choicés $)716 Bléproducts using new food technologies
canhelp people have a balanced diet $) 7 1 6as well asejected higher fice levels in the
choice taskOn the contrary, aidried organic strawberry choosers scored high ratural interest
(ANPI) andorganic attitudes (AFRLIkcales. They also stated tlias important to them that berry
products are free from genetically modified organisms (N@GM additives (LeastAdditivesand
environmentfriendly (EnvironmentallySound), and showed better acceptance for higher price
levels in the choice tasiNo soar-demographiccharacteristicswere significantly related to

technology choices in this country



Figure 5- Consumer attributes for technology preferences in the countagpecific models.

PLSR loadings plots for Norway

Romanian respondents who most systimally selected microwaveried strawberries in the

choice task differed from those who most systematically selectattieadr products in thahey
purchasedried organic berries (PurDriOrgBerherrydrinks and jamsRurDrinkBer, PurBerJam)
andfrozen berriesn onine stores(PurFroBer, FroBerOnl(Figure §. They were typically from

larger households (Hou48, Hous+18)and in the ageange 1829yr. Onthe contrary, aidried
strawberry choosers scored high on health (AGHI), natural interé$PIjfand organic attitudes
(AFRLI) scales. They also stated that it is important to them that berry products are free from
genetically modified organisms (NoGMOs), additives (NoAdditives, LeastAdditives) and without
healthharming substances (NoHarmSubid gay attention tshelf life as a purchase criten

(ShelfLife). These respondents were in the-g@e 5465 years old or retired

Figure 6- Consumer attributes for technology preferences in the countagpecific models.

PLSR loadings plotsfor Romania.

Turkish respondents who most systematically selected micrcweed strawberries in the choice

task differed from those who most systematically selectedriani products in that they purchase

dried organic berriegPurDriOrgBer), berry dinks (PurDrinkBer) and conventional and organic

frozen berries (PurFroBer, PurFroBerOrg) in particular in organic shops (FroBer(®igine 7.

They adhered to the prdVHFKQR OR J\ New oot téchHapYeg arfe unlikely to have long

term negative dalth effect§ $)716 Dli@Gnedia usually provides a balanced and unbiased

view of new food technologies $)716 ZHUH W\SLFDOO\-raige01820 yBazG LQ W

old.



Figure 7 - Consumer attributes for technology preferences in the countagpecific models.

PLSR loadings plots forTurkey.

On the contrary, aidried strawberry choosers scored high on the natural interest (ANPI) and food
technology neophobia (FTNS) scales, adherin® S DUWLFXOD U Sé¢ietyWwhoiid oW D WHPH
depend heavily on technologies to solve its food problem$) 71 6 7KH\ DOVR VWDWH(
important to them that berry products are free from genetically modified organisms (NoGMOSs),
additves (N@&dditives, LeastAddiives), healharming substances (NoHarmSub), and
environmenifriendly (EnvironmentallySound). They pay attention to shelf life (ShelfLife),

convenience (Convenience), visibility of the product in the packaging (VisibleProduct) gind ori
(Imp_Origin) as purchase criteria for drberry products. These respondents were typically

consumers of dried berries for snacking purposes (ConBerSnack) and females (Figure 7).

3. DISCUSSION

This paperaimed totwo main objectives.First, we amed WR LQYHVWLJIJDWH FRQVXPHU\
organic dried strawberries focusing on tdiying processing technologiesuch ashe conventional

thermal air-drying and thennovative nonthermal MW drying andcomparethem across the

countries investigatedsud asNorway, Romania and TurkeyVe found that on average consumers

prefer organic dried strawberries produceith whe air-drying technologywith national origin,

natural nutrient content and low prid®ne possible explanation of the rejection of MW teddgy

is that organic consumers who are particular sensitive to sustainable issues (i.e. organic, natural and
HFRORJLFDO DWWLWXGHV PLJKW SHésEhrtingsHargeatidborated-tyQR OR J
previous research which found thatgeneralconsuners prefer food products produced with
conventionalfood technologies(Lusk et al., 2014yvhile more specificallyHemmerling, Asiol, &

Spiler (2016)ound thatin several European countriggganic consunmis have preferences for

conventional and traditonal processing technologldswever, in generalnonthermal food



processing technologieare relativelywell accepted by consume(Eischer, van Trijpe, Hofenk,
Ronteltap, & Tudoran 2012hu some differencedetween specific technologiesxist. Sonne et al.
(2012)found thatwhie high pressure pasteurisation (HREPQuite accepted by consumers because
it is easy to explain anlthked to natural and healthy aspeatshertechnologiessuch agulsed
electric field (PEF) hae led to a more sceptical response from consumiérs possible thathe
rejection of MW might be linked to the lack of perceived naturalness and familiarity especialy for
organic consumersvho might be moresensitive towardsiew food technologiesConcerning origin,
several auths found that organic consumenave preferences fdood products of national origin
(Krystalis & Chryssochoidis, 2009; Newman, Turri, Howlett, & Stokes, 2014; Peterson, Bernard,
Fox, & Peterson, 2013%irhanCanli & Maheswaran (200@und that collectivistcuttures prefer
national origin products over foreign produd®egarding the nutrient contemyen if naturalness is
perceived to be an importafdctor that drive consumer acceptance of new food technologies
(Siegrist, 2008h)cansumers prefer theatural nutrient content.

At national levelwe found interesting differencesNorwegian consuers show higherpreferences

for organic dried strawberries produced usiyV technoloy than Romanianand Turkish
consumers A possible explanation is that our sample Norwegian consumers generalshow a
slightly lower food technology neophobia compared to Romanian and Turkish consAmetiser
possible explanation of this behaviouroffered byParrott, Wison, & Murdoch (2002yho

claimed hat two main food culturegxist thatdivide northern and southern European countries
while northern Europ&n countries give great emphasia functionalitydriven commodities and
economic efficiecy in food productionsouthernEuropean countrieprovide more value to local,
traditional, and artisangbroduction. Interestindy, origin plays a role in the acceptance of MW:
Norwegians accept MW products if they are of national origin, while Turks accegyieair

productsif they are of national originin this study, nutrients content wasimportant driver of

L A collectivistic culture (e.g. Japan)is a culture when people feel they belong to lagreuips or collectives which
care for them in exchange for loyakyand vice versa while the on the contrary an individualistic culture (e.g. US) is a
culture where peple are concerned with themselves and close family membergHoftede & Bond, 1984)



choice at global level, but nah individual countries It is possible that dried berries are considered
as a healthy and nutritious food to start with, such that nutrients information isewmich attribute
for this type of productsWe also found significant consumer heterogé®iboth at globhlevel

and within each countrywhich indicates that different consumer segments could be characterized.
Drying technology was the main driver aflividual differences in Romania and Turkey, but not in
Norway where MWdrying was widely accepted in combination with national production. This
indicates that in Norway, organic production and national production may be cues of safety,
UHGXFLQJ FrRWQtangd kb bawffood technologies. It also illustrates Norwegian
consumersprefer national product origin artcust the Norwegian food industrfAsioli & Alfnes,
2016)

Second, wanvestigatel individual technology preferences aciaracterizé consumer profies in
terms of attitudes, habits and sediemographics across tiiferent countries We found thatat
global level consumer attributes only partially explain the attitadeards technologyRespondents
who showed deast rejectionfor MW dried organic strawberries are young, lve in Norway and
have positive attitudes towards new food technologies. Onthe other hand, consbmerefered
air-drying products argypically older, ive in Turkey and have pittitudes for organic, natural and
ecological behaviourResults show that younger consumers were more positive towardslfiduV
products than older consumers. This finding is corroboratetubsgla, Lahteenmaki, Pohjalainen,
& Lotti (2001). Norwegianswho prefer dried organic strawberries produced wit\W drying show
positive attitudes for new food technologies, while consumers who prefer air drying prstwts
interest for organic andatural foodproducts andshow awilingness to pay (WTP)higher prics

as vell as prefer to buperries that ar&MO-free, do notontain additives andare environmental
friendly producedA similar path has been identified for Romaniaonsumersas well as for

Turkish consumers.

4. CONCLUSION



The resultsof this researclshow that produceraining to produce and sell organic dried
strawberries using MW dryinghould carefully identify specific consumers segments to target their
marketing strategies-or example, tiappears that an initial focus towards younger consuaers

early adoptersn particular in Norwaywould help the launch of MW products before extending to
other consumer segment$o increase consumer acceptancéy¥ berries productsit is very
important to inform consumers about tirocess antbenefits of such technologyand its

characteristics (i.enonrthermal and organic)since being a credence attribute it cannot be directly
experienced by consumer$he tenefts andthe process dfiW should be communicadeby the
industry andbr by independent scientisbr consumer organizations to increase consumer trust
(Siegrist, 2008h) Special attentionshould be broughbn how to frame the communicatiosince

organic consumers are more sensitive to healthironmentaland ecological issuethan non

organic consumerdg-or policy makers it is important tbefine and regulatenore clearly the

microwave drying as organic technology as well as regulate the labeling to ensure that consumers

are not mislead andaectly informed about the new technology.

Future research avenuesud be addressed in several directioiarst, investigatios of different
product communicatiorframings may allowto verify which onesaremore accepted by consumers
and besteinforcH F R QV X P H WharfthaihaliddEssin® technologies of organic products.
Secondthe investigationof additional nonthermal processing technologies alatbeling strategies
would enrich the knowledge about orgamionsume¥ ficceptance towards thosschnologies Last
the replicationof this study in other countries huging organic productsf different leves of
processingand in norhypothetical buying scenagsowould be useful to further investigate

FRQVXPHUVY SHUFHSWLR @dutt) RUIJDQLF SURFHVVHG S

Finally, theresults from this studyshow thatconsumers whdave strongerecological and

environmental atttudes are more reluctant to adopt MW drying eweis &n organic processing



technology. Asxpressedy Cavaliere & Ventura (2018fonsumers with high sustainable
concerns fail to recognize in science and technology a possible contribution towards a more

sustainable world.
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Tablel - Attribute levels used in the study

ATTRIBUTE CODE AND LEVEL
Origin -1 Europe

+1 Own country (Norway, Romania or Turkey)
Technology -1 Airdrying

+1 Microwave drying

Nutrition content

-1 Natural nutrients (Antioxidants, Vitamin C and Fibres)

+1 More natural nutrients (Antioxidants, Vitamin C and Fibres)

Price

-10% (63 NOK in Norway; 20 Lel In Romania; 3.4 TL in Turkey)
0 (70 NOKin Norway; 22 Lei in Romania; 3.8 TL in Turkey)
+10% (77 NOK in Norway; 24 Lei in Romania; 4.2 TL in Turkey)




Table 2- Sociocdemographic and attitudinal characteristics of the consumers in Norway,

Turkey and Romania.

NORWAY ROMANIA TURKEY POOLED
ATTRIBUTES (n=204) (n=206) (n=204) (n=614)
SOCIO-DEMOGRAPHICS : Number (%)
Gender
Male 102 (50.0%) 104 (50.5%) 102 (50%) 308 (50.2%)
Female 102 (50.0%) 102 (49.5%) 102 (50%) 306 (49.8%)
Age
1829 yr 53 (26.0%) 53 (25.7%) 53 (26%) 159 (25.9%)
3041 yr 53 (26.0%) 53 (25.7%) 53 (26%) 159 (25.9%)
42-53 yr 50 (24.5%) 47 (22.8%) 45 (22%) 142 (23.1%)
54-65 yr 48 (23.5%) 53 (25.7%) 53 (26%) 154 (25.1%)
Employment
Student 28 (13.7%) 3 (1.5%) 20 (9.8%) 51 (8.3%)
Independent worker 13 (6.4%) 11 (5.3%) 15 (7.4%) 39 (6.4%)

Private-sector worker
Public-sector worker

65 (31.9%)
60 (29.4%)

101 (49.0%)
51 (24.8%)

60 (29.9%)
42 (20.6%)

226 (36.8%)
153 (24.9%)

Retired 15 (7.4%) 25 (12.1%) 40 (19.6%) 80 (13.4%)
Unemployed 23 (11.3%) 7 (3.4%) 22 (10.8%) 52 (8.5%)
Other 0 (0.00%) 8 (3.9%) 5 (2.3%) 13 (2.1%)
Education
Elementary school (80 yr) 0 (0.00%) 1 (0.49%) 0 (0.00%) 1 (0.16%)
Medium school (1-14 yr) 10 (4.90%) 1 (0.49%) 0 (0.00%) 11 (1.79%)
High school (1518 yr) 47 (23.04%) 37 (17.96%) 32 (15.69%) 116 (18.89%)
University (+18 yr) 174 (72.06%) 167(81.07%) 172 (84.31%) 486 (79.15%)

Monthly household income after tax
Less than 0.5*average
Between 0.5*average and average

20 (9.8%)
67 (32.8%)

30 (14.6%)
79 (38.3%)

69 (33.8%)
95 (46.6%)

119 (19.4%)
241 (39.3%)

Between average and 1.5*average 60 (29.4%) 63 (30.6%) 21 (10.3%) 144 (23.5%)
More than 1.5*average 30 (14.7%) 26 (12.6%) 7 (3.4%) 63 (10.3%)
| don't know/I don't want to disclose 27 (13.2%) 8 (3.9%) 12 (5.9%) 47 (7.7%)
ATTITUDES % Mean, (SD) & URQEDFKY{V DOSKD
Health attitudéHTAQ) 4.642 4.94° 5.07° 4.89
(0.79) (0.93) (0.93) (2.00)
0.74 0.77 0.75 0.75
Natural attitudéHTAQ) 4.44% 5.26° 5.31° 5.00
(1.16) (0.96) (2.03) (1.12)
0.77 0.57 0.66 0.71
Organic ancdecological attitudes (FRL) 4.15% 5.64° 5.35° 5.05
(1.40) (1.12) (1.25) (1.42)
0.78 0.80 0.73 0.80
Food technology neophob(BTNS) 4.18° 4.60° 4.43° 4.40
(0.92) (0.78) (0.92) (0.89)
0.86 0.78 0.79 0.79

'In Norway: Less than 23000 NOK/230@56999 NOK/4700&'1000 NOK/More than 71000 NOKy Romania:Less
than 21000 RON/21068199,99 RON/42086300 RON/More than 6300 RONn Turkey: Less than 3750 TL/3750499

TL/750011250 TL/More than 11250 TL.

23evenpoint Likert scales ranging frorh= strongly disagre¢o 7= strongly agreavere usedo measure consumer

attitudes.

abegignificant differences based on @rjuared and Pearson @fjuared tests. Same letter indicates that there is no

statistical gynificant difference at 5% level.




Table 3 +(VWLPDWHG SDUDPHWHUV IRU 0/ PRGHOV ZLWK FRQMRL

interactions for Norway, Romania and Turkey and the pooled sample.

NORWAY ROMANIA TURKEY POOLED SAMPLE
EFFECTS (n=204) (n=206) (n=204) (n=614)
ESTIMATE SD ESTIMATE SD ESTIMATE SD ESTIMATE SD
()] (p) ()] ()] () () () (9]
Price -0.225" 0.228" -0.046™ 0.093" -0.570" 0.100" -0.110%+ | 0.148"
(low, medium, (<0.001) (<0.001) | (<0.001) | (<0.001) (0.009) (<0.001) | (<0.001) | (<0.001)
high)
Origin 4.061" 3.021" 2.918" 2.284" 2.638" 3.117" 2.156%+* 1.786"
(European, vs. (<0.001) (<0.001) | (<0.001) | (<0.001) (<0.001) | (<0.001) | (<0.001) | (<0.001)
National)
Technology -3.537" 2.723" -3.722" 2.990" -4.208" 3.518" 2471+ | 2.514"
(Air-dried, vs. (<0.001) (<0.001) | (<0.001) | (<0.001) (<0.001) | (<0.001) | (<0.001) | (<0.001)
Microwave
dried)
Nutrients 0.033 0.933" 0.051 0.707 -0.381 0.363 -0.141" 0.500™
(Natural, vs. (0.923) (0.003) (0.820) (0.001) (0.113) (0.313) (0.007) (<0.001)
M ore natural)
Opt-out -5.702" 6.530" -3.553" 2.897" -4.765™ 3.174" -2.993" 2.835"
(Buy vs. No Buy) (<0.001) (<0.001) (<0.001) (<0.001) (<0.001) (<0.001) (<0.001) (<0.001)
Price*Origin -0.014 0.156" -0.057 0.034 -0.015 0.074 0.012 0.061"
(0.768) (0.001) (0.065) (0.335) (0.641) (0.011) (0.299) (<0.001)
Price* 0.005 0.009 0.048 0.109 0.042 0.022 0.009 0.422
Technology (0.898) (0.867) (0.102) (0.002) (0.889) (0.597) (0.404) (0.021)
Price*Nutrients -0.017 0.039 -0.027 0.080" -0.007 0.026 0.002 0.033
(0.554) (0.3712) (0.166) (0.001) (0.715) (0.574) (0.783) (0.014)
Technology* 1.934" 3.744" -0.561 2.152" -0.999 1.255 0.027 0.387"
Origin (0.005) (<0.001) (0.209) (<0.001) (0.023) (0.051) (0.738) (0.007)
Technology* -0.332 1.900" -0.728 0.346 -0.268 1.293" -0.119 0.018
Nutrients (0.468) (<0.001) (0.041) (0.352) (0.474) (0.001) (0.059) (0.932)
Nutrients*Origin 0.145 1.004 0.634 0.957 0.860 0.381 0.027 0.248
(0.791) (0.184) (0.126) (0.003) (0.036) (0.387) (0.703) (0.193)

™ p<0.001; " p<0.01; p<0.05
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organic foods.

Preferences for organic dried strawberries are investigated in three European countries.
On average consumers reject microwave drying and prefer air drying.
Producers should better inform consumers of the nutritional benefits of microwave drying.
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