LVII Convegno SIDEA T Abstract Sessioni parallele

Sommario
TOPIC: IMPrESA € MEICALO........ccce i e e e e e e e e e e e e e e s s aesaeee s s s e e s e e e e eesaeaaaaeaaaesd 4.
Sessione Parallela SFA T Venerdi 17 Settembre 20210re 09:00........cuvvieeeeriiiiiiiiieeeerieirreeeeeeeesnneeens 5.
Do ecolabels make the difference for prices of quality wines? A hedonic price analysis on online&ales.
Consumer willingness to pay for sustainability labels: evidence from the literature...................... 10
Liking bitterness can be a signal of being evil? A replication study on Italian consumers............. 13

Thenewfroni er for | ocal wines: consume.r.s.Q..per.c@&ptio

The contribution of agribusiness activitiesfioancial sustainability of Italian farms: an analysis of the
L B NV Y= g o o] =T Errore. Il segnalibro non & definito.

Sessione Parallela B 1 Venerdi 17 Settembre 20210re 10:20..........cccuvviiiiiiieeiieccee e eeeiiiiiieeee e 21
Understanding the Agricultural Land Las.i.ng22Mar k €
Consumer preferences for sustainable food packaging: a Random Regret Minimization approa@é.

Why I talian culinary tourist chooses a food dest

...................................................................................................................................................... 29

Market strategies and marketing communication for the development of the craft beer sector in Italy: analysis

of the gap between supply and deman............ccuiiiiiiieeeiiiie e 32

Farmerso6 selection model i n a cHontito kiwiandustmey.t..y.36v a | U €
Sessione Parallela SB 1 Venerdi 17 Settembre 2021ore 16:15.............cooooiiiiiiiiiieccieeiaes 39

The impact of executional greenwashing on the food market: Evidence from a choice experiment on

Fod T Yoo F= 1= o T- U= 40

Individual preferences for food items within couples: validating choice experiments predictions with real
01U (ol g Eo TSR L= 7= PR 43

Consumers preferences for pasta made with Italian wheat: Evidence from a choice experiment47
Exploringatonsumessdowards small +‘endchainanaysis4d dai r

Estimating the potential of organic seed marke&lihcountries and Switzerland: an analysis using survey

(o b= r= W= g Lo IV I C=Tod o a0 LU= PP 53
TOPIC: IMPrESA € SOCIEIA. ... .eeiiiiiiiiii et eeete ettt ettt emme et e e e e st bt e e e s s bb e eeemt e e e nbbe e e e s sneneaeeann 57

Sessione Parallela S®4i Venerdi 17 Settembre 20210r€ 16:15.........ccuvveiiiiiiiieeiienriieee e 58
Organic products and consumersé6é attitudes: is tF
LSS Y] =SOSR 59
Healthy or not? The effect of the exposure to social media contents on the perception of healthy food images.
....................................................................................................................................................... 63
The impact of NutrScore label on consumers' preferences for Gls cheeses in.ltaly.................... 66

The spatial distribution of geographical indications in Europe. Some preliminary insights from convergence
=T =] 71

Assessing the multiple impacts of innovation in developing countries: the projected benefits appt@ach.

BLIo] ol (o [ q] o] £=ST= W =T AN £ 0] 1= | (= 80



Sessiongarallela SPB 1 Venerdi 17 Settembre 20210re 9:00...........coeeiiiiiiieiiiimemiieee e e a1

Assessing environmental and seeionomic sustainability of European kteck systems: the case of

DOVINE MEAL NOIAINGS. .. ..ot e e e e s s e s s e e s e e e e e e s s e e eeaeeeeanad 82

A methodological proposal to assess the impact of floodinyestock: identification of damage in dairy

5= 10 7P 85

Assessing the carbon footprint across the supply chain: cow milk vs soy.drink...................oeeeeeee. 89

Evaluate the sustainability of dairy enterprise with metitieria decisiomaking(MCDM) ................... 96

Investments, environmental practices and the productivity of Italian farms...........ccccvvvveeeeeennnn. 100
Sessione parallela SP2i Venerdi 17 Settembre 20210re 10:20.........cccccuviiiiiieeeeeiecee e eeeiieieeeeens 105

Climate change impact on livestock welfare and productivity: a systematic review andanalgsis106

Application of the DPSIR and SociBkological Network Frameworks to analyse soeei@blogical

relationships in AFOLU activities addressed by the LIFE Programme..........cccccceveviiccneeeeeeeeeenn. 109

Individuation and appreciation of environmental and social services produced by the extensive sheep dairy

SV (<] 1 7 PP PR 115

Coupling agricultural and ecological systems through innovative mixed farm and agroforestry adoption.

..................................................................................................................................................... 120

Playing with the Mediterranean Diet: may little changes benefit the environment without compromising

TS 11 o S 123
Sessione parallela S#Bi Venerdi 17 Settembre 20210re 10:20..........ccccuviiiiieeeeeiicee e eeeineeeeeees 126

An inquiry on Iltalian Northeastern farmersé per

..................................................................................................................................................... 127

Am | sustainable? Identifying different strategies that make biodynamic wine farms competitive in the wine

1 T0 (U 11 PSP PP PP PPP PPN 130

The economic value of ecosystem services of irrigation: a choice experiment for the monetary evaluation of
irrigation canals antbntaniliin the Lombardy region.............ccooooo i 136

Water retention and protection measures: a framework to assesesmeamic performance of farfavel
£ 10110 ) o 1P 139

The sustainable intensification of agricultural production: the expansion of hazelnut in tuscia. afe?
TOopIC: IMPresa € INNOVAZIONE...........cooii i rmmmr e e e e e e e e e e e e e e e et e e e s s aeenraaaeaeaeaaeaens 145

Sessione parallela SE3i Venerdi 17Settembre 202 ore 15:00............ccoooiiiiiiiiiiiccciiens 146

Microfiliere del cibo, agricoltura sociale e welfare di comunita: modelli (ri)generativi delle asdie.tid7

Factors driving farmer adoption of sustainable innovations: a systematic literature review and research

= To 1= o = TSRS SRR 149
CSR profiles and innovation in ltalian a@oiod firms..............oooo e 155
Attitude to innovations in Sicilian horticultural farms: some preliminary results.................cc.vveee. 158
Supporting innovative SMEs in the adoiod sector in Italy, recovery and post Ceii#l relaunch: from
Horizon 2020 t0 HOFMZON EUIOPE. ... .uuuiiieiiii ettt eeee e e e e e e ammme e eeeeeas 163
Sessione parallela ST Venerdi 17 Settembre 20210re 16:15.........ccccuvviiiiieee e i 173
An analysis of the factordfacting precision agriculture adoption in ltaly..........ccccccoovviiivieeniinnnne. 174
Contract farming as an innovative strategy to tackle income risk at farm.level................ccccccc.... 177
The long way to innovation adoption: insights from precision farming.................ccooececiiiiviinnnns 180

2



Innovation and mountain farming: Analysis of the effects of technophobia, technophilia and fart8drs.

Systematic evaluation and cressuntry consumers perceptions of Apps for food purchasing and

Lo 11U ] o] 1] ] o PSP 188

Sociaethical implications of Smart farming technologies: a RRI perspective............ccccvvvvveenn.... 192
TOPIC: IMPreSa € POITICNE. ... e e e me e e e e e s 195

Sessione parallela SFI Venerdi 17 Settembre 2021ore 09:00...........coovviiviiiiiiivieeeiiicccccee e 196

Assessing the economic viability of Italian farms: a quantile regression approach using FADN.ta7a.
On-farm diversification and agricultural development paradigms: a view from the Italian FADN201

Social farming in EU Rural Development Policy: achievements and future challenges.............. 204
The role of the farm advisors in the next CAP 2@P27: the case of Campania Regian................ 207
The impact of the EU Green Deal and Farm to Fork Strategy on the Sustainability of Italian.Fa2dts
RIo] o (oh a g o] (=257 W= (=1 1 ] (o] [0 OO PP PO PP PPPPPPPPN 217
Sessione parallela SR2i Venerdi I Settembre 202lLore 10:20............cccooiiiiiiiiiiiceciene 218
Sustainabilityandvalorisationof mountaindairy sector:A systematiGeVvieW...............vvvvvvvivnniiiennnnn. 219
The relationship between Social Capital and Tokenism: a ghost side of social capital?............. 223
Consumer attitudes towards MouNtaIN fTOOAS. ........coiiiiiiiiierrr e 226
Bio-districts and the territory: evidences from a regression approach.................ccooeeeeiiiiiiiinnnnns 229

Investigating the strategic role of short food supply chain in inner areas during E\fiBhdemic..233

Sessione parallela SP3i Venerdi 17 Settembre 20210re 15:00..........ccccvviiiiieeeeiicccee e 236
Are potential tourists sensitive enough in improvedeasibility? An investigation in a protected natural
2T T PSP PPPPPPPPPPTTN 237
Farmersod pricing power d insigétefoom thal@llam ExtealVirgin @live Qila t 1 ©
(EVOO) MAIKEL.......eeeieieiieeee it eee ettt e e e e e e meea e e e e e e e e e e e e s bbb amens b se et et e e e e e e e ansnnn e s enasse e 240
Agriturismo ed Economia Circol are: |l e sfide del
consumatore/turi4d%.a..nel.l.b.er.a..po.s.t..Co.wi.d.....242

The cost of making wine between relevance and hindering factors. Some reflections on the base of the
experience of a group of Tuscan biodynamiCro WINEIES..............covvvveiiiiiiiieeeieee e 245

Cultural heritage in rural areas: Stakeholder preferences for the preservation of historical rural buildings in
162 1) PP PPPPPPPPPPPPPP 249



Topic: Impresa e Mercato




Sessione Parallela SIA T Venerdil7 Settembre 2021 ore 09:00



Do ecolabels make the difference for prices @fuality wines? A hedonic price analysis on
online sales.
Massimo Canali*, Valentina Suprani, Caetano Luiz Beber, Giulio Malorgio.

Department of Agriculture and Food Sciences, University of Bologna
*Corresponding authommassimo.canaliZ@unibo.it

Introduction to the topic:

A growing attention of consumers to environmental protection and sustainable development has created new
opportunities for wine producers to diversify prodoistand supply this demand. Besides the certifications
issuing from the European Regulation No. 203/ 2012 on organic products, producer associations and other private
entities, sometimes supported by public authorities, have createdeséffed labelsand brands. These follow

own product specifications based on sustainability and/or other ethical assumptions and do not necessarily fall
within the European rules on organic wines. On the one side, wine producers complying with the European and/or
the private certification requirements can add the corresponding ecologicathicalfriendly labels to their
products. On the other side, consumers who support sustainable wine production and/or feel represented by thos
ethical principles and values, might ling to pay higher prices for these products, and several consumer
surveys seems to indicate this trend.

On this basis,our studyintendsto quantifythec o n s u wilkingn&ssto pay for winesclaiming ecofriendly
certifications. Inparticular, we search to understand how prices change according poetiemce of labels
declaring Aorgani co, Abi odynami quantifysuchklvarfatlonss t ai nab | e

Data description and researchmethodology:

The study developsBosends hedonic price model t hat possiblemsi de
quantityof qualitativeattributesobservablén eachwine. With thisapproachin hypotheticatonditionsof perfect
marketequilibrium, the price of onewine couldbe consideredisthe sumof theprices that consumers implicitly
associate to each of its attributes. The implicit prices of attrilmatelse estimatedhroughalinearmultivariate
regressiondescribingthe observablerice of a producfthe dependentariable)asa function of its observable
marketattributes(the independentariables)in the regression equation, coefficient related to each attribute
identifies the price change associaté the presence of theameattribute.

The collecion of data related to wine prices and market attributes was carried out betweet dinel 20e 33

October 2020, through the direct observation of the sample units on a websitevgaimgnline. As sampling

criteria, we considered only Italian red wines sold in 0.75 L bottlepeotticed from the vintages of the years

2017 and 2018. The datasentains a total of 746 winesprrespondingo the observatiorof asmanyprices.
Observedoricescanbe considerednediumhighl mean and medi an prices result
14.06 per bottle), and highly variab{ein. of 0 5.14/bottle;ma x .732.00/bottle).In about30% of the
observationspricesare betweei

10.06 and U0 14.03. The wine attributes wrevidedfor dent
each wine to consumers.Such attributes correspondedto 49 variables that wereclassified in 8 different
categories: vintage year, geographical denomination (DOCG, DOC, Ieb&)mentiongclassicoriservagetc.),
alcoholvolume,regionof production,wine critics judgementgroduction systems (including laketelated to
organic and other eefiendly practices, ethicalspects of production, specific production practices, etc.), and
the type of wine aging. The dateocessingvas carried out with the software IBM SPSS.

Discussionon theoretical and / or empirical results:

The datasetvariableswere aggregatednto 26 new variablesto calculatethe regressiorfunction. Thesoftware
output then excluded the new variables resultingsignificant (p > 0.05). The finakgressiorequatiorhad16
variablesall weredual (dummyvariables) exceptthelLog_AverageCockadeariable, and significant@ 0: 0 5)

Log_Price =by + b1 Year 2017 +bs1 DOCG + bs; Alcohol_Contenfl4.5° + be; Tuscany + bg.
Pi emont e _ VabsdSieilg 6bA.oertieo_Lembardia #7.1Log_AverageCockade B, Collection+
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b7 4Bibenda+ b7 sSlowine+ by7 3_Stelleoro+ by g4 Viti + bg 1 Natural_Certificatesbs s Production_Features +
bo2Aging_Barriquet U

The Log_AverageCockade variable expresse®ighted average, calculated in hundredths bywihlesite, of

the quality scores attributed to selected wines by several notorious critics, websitefeamagazinegi.e.,
Jamesuckling,Vinous,DecanterRobertParker Wine SpectatorXtrawine) TheBibenda, Slowine, 3_Stelleoro,

and 4_Viti variables relate to other wine critics with qualitathegtrics. Collection is an attribute assigned by the
website indicating that the wine has some spdugtquality characteristics. The original dataset Hage
variables rel aten nteos,Ainateur;alfidCelrab elileedd Or gani c o,
Sustainabl edwosihmade ftelwe olbda®tr vati ons, they were ga
new variablecalled NaturalCertificates. The Production_Features variable aggregate label claims related to
veganproducts, neuseor reducediseof sulfur, nofiltration, and useof indigenousyeast.

Theregressiorequatiorshowedanadjustedr-squared= 0.65andthe F-test= 86.54(p = 0.000).Thebelowtable
summarizes the main regression results:

Non-standardCoefficients
Variables Standard. Stat. T Sign.
Coefficients
B St.Error
(Costant) -35.662 3.133 -11.384  0.000
Log_AverageCockade 8.427 0.697 0.314 12.097 0.000
Collection 0.637 0.062 0.266 10.258 0.000
Bibenda 0.143 0.032 0.111 4.528 0.000
3_Stelleoro 0.292 0.061 0.128 4.819 0.000
Alcohol_Content!14.5 0.144 0.034 0.101 4.167 0.000
4 Vit 0.191 0.056 0.094 3.415 0.001
Year2017 0.149 0.030 0.116 4.917 0.000
Tuscany 0.274 0.038 0.199 7.156 0.000
Pi emonte_Val |l e (.313 0.046 0.178 6.726 0.000
Trentino_Lombardia 0.295 0.053 0.135 5.594 0.000
DOCG -0.173 0.040 -0.104 -4.344 0.000
Production_Features 0.226 0.051 0.104 4.398 0.000
Aging_Barrique 0.082 0.032 0.061 2.577 0.010
Slowine 0.177 0.079 0.052 2.258 0.024
Sicily 0.106 0.048 0.055 2.208 0.028
Natural_Certificates -0.087 0.043 -0.047 -1.998 0.046

The variableNatural_Certificateshoweda negativecorrelation:i.e., if thewine hasoneof thethredi n at ur al ¢
attributes,this is relatedto a meanprice decreasef 8.7%. The variable presentinghe

highest correlation with price resulted Collection with +63.7%. A correlation was also perfbetveskn the
Natural_Certificées and Log_AverageCockade variables and it turned out a negatigkation: i.e., wines with
low ratings from wine critics and wine magazines are more likely tcbotabelled.

Further regressions were calculated by splitting the sample on the bastesfabove and belotlve meanand
the medianvalues. When the wines with higher prices were consideredthe Natural_Certificatesvariable
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increasedboth the negativemagnitudeof its coefficientand its significance,meaningthat ecolabelsmpact
negativelythepricesin thisrange With thelower priceslusterghecoefficientof thevariablestill resultedslightly
negative put non-significant.

Eventhecharacteristicef territoriality suchasDOCandDOCGhaveno majorimpactsonthepriceof red wines.
On the contrary, the wines that recorded the highest prices were found under tdeni@ninationwhere
territoriality isless guaranteed th&OC and DOCG.

Conclusions:

Theanalysigevealeda negativecorrelationbetweerthe price of winesandthe presencef thelabelsnvestigated
under the Natural_Certificates variable (i.e., Organic, Biodynamic, and Sustainabtee s 6 | abel s) . T
of this correlation i ncr eas evdneswih pricdsldghestizaniipes a thp |l e b 8
meanandmediarnvalues Forwineswith lower pricesthecorrelatiornresulted slightly negative and regnificant.

The analysis was carried out on a sample of wines whose prices can be considered in prevabioenaind
high levels, thus associable to quality wines. The market of these products is indicdtedtteratureasa
monopolisticcompetition,whereproductsare highly differentiated competitorarenumerousandconcurrence
operateghrougha quality/priceratio to the advantageof thosebrandsvith consolidatedoroductvirtues and
reputatiorovertime. Thisbringsto considethatconsumersfquality wines do not perceive ecolabels as attractive
as other attributes of these specific goodseitmsthat they ratherlook for prestigiouscharacteristicof
establishedrandssupportedoyprevailing positive assessments from critics. Previous hegboitie studies on
ecclabelled winegprovidedsimilar conclusions.

Onthis basis,if for producerof quality winesecolabelsnay not represena major assetjt could benteresting

to investigate the market of leprice standard wines, which is characterized bydperators competing more
on scale economies than quality. In such a marketakels may be strategic element of product differentiation
and market segmentation as it happens for other typegiodry food stuffs, like milk and fresh dairies, fresh
meat, eggs, and fruit and vegetables, whedeedthe literatureshowsvery positiveimpactson pricesfrom
ecolabelsThesdinal considerationsouldbeareferencedor afollow up of this research.
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Consumer willingness to pay for sustainability labels: evidence from the literature.

Giovanna Piracci, Fabio Boncinelli, Leonardo Casini, Fabio Gaeta®anteramo, Emilia Lamonaca.
DAGRI, Universita degli studi di Firenze
*Corresponding authorgiovanna.piracci@unifi.it

Introduction

The issue of unsustainable production and consumption patterns are gxtdickiied by the Sustainable
Development Goal 12 in the framework of the 2030 Agenda for Sustainable Development (UN, 2046} The
food supply chain contributes to this concern due to its negative impacts on the environment chimegee
public healh and social equity (Reisch et al., 2013). As a result, food consumers have becorsensitue to
these concerns, engaging in food choices more sustainavityted and shifting food demamynamics
(Grunertetal.,2014;Annunziataetal., 2019).In this context,Sustainabilityabels(SL), havestartegbroliferating
overthelastthree decade@/an Loo et al., 2015):they allow consumergo differentiatebetweeonventional
products and foods obtained in compliance with ethicaeandonmental standards, to makiBormeddecisions
and to take into accountthe environmentaland social impactsof their food choices(Grunertet al., 2014).
Notwithstanding this background, the extent to which such labels are effectipmrmting sustainable
consumption is still open to debate. A growing body of research has been focusing on covikimgresssto
pay (WTP) for SL. Accordingto Clark etal. (2017),the WTP for food attributescanbe seenasa proxy for the
public attitudes as well as an indication of the acceptability of the different labels aropsgmers. This can
ultimately inform policy development (Lagerkvist & Hess, 2011; Clark et al. 28{cfyever, results stemming
from this stream of literature are extreljnheterogeneous and conditionedaltiplefactorssuchas for instance,
thestructuralcharacteristicef thecasestudy,themethodologythetypeof SL andthe foodcategory. Therefore,
conclusiongan scarcelype generalised.

To address thisesearch gap, we conducted a systematic review andamalgsis to: (i) systematize studies
performed so far on consumer willingness to pay (WTP) for SL; (ii) investigate the heterogeneity in premium
pricesfor SL.

Material and Methods

The systematic review of the scientific publications was carried out following the Preferred Reportinfpttems
SystematidkeviewsandMeta-Analysis(PRISMA) protocol(Moheretal.,2015)onarticlesindexedn theScopus
database. The initial search was aumNovember 2020, and resultedipreliminary sample of 838ublications.
Theeligibility of the studieswasassessedccordingto two generalinclusioncriteria: (i) articlesnustfocuson
consumetpreferencedor SL on agri-food products;(ii) they must elicit consumerVTP applyingthe choice
experimentmethodology using both hypotheticaland real experimentakettings.The first criteriorallowed to
focus on consumer acceptance for these claims. The second permits the selection ofresiodieg
homogeneousgstimatesof consumeMWTP. This enablesa more robustcomparisorbetweeimypothetical and
non-hypotheticalvalues.

137 articles met the inclusion criteria. From this set, we gathered different types of information which can be
groupedin the following macrecategories{(i) bibliometric information (e.g., author/rs,year of publication,

journal title), (ii) labelrelated informatioh (e.g., sustainability issue involved, real versus potential claim,
sustainabilitydimensionconsidered)(iii) methodologicainformation(e.g.,realversushypotheticakexperiment,
econometrianodelapplied,samplingstrategy) Moreover,we collectedthe estimateccoefficientand standard
errors(or t-statistics)for eachlabel andor the price attribute,alongwith eachproductreferencerice. Then, we
derived the marginal WTP for the presence of the label compared to its absaheerato between the
sustainability attribute coefficient and the price coefficient, according to the choice expdrieratire.As

! The specificfood productreportingthe SL wasalsorecordedTherefore we wereableto differentiatefor food categoriege.g.
wine, meat, dairyyegetables) and twontrolfor this factor inour analysis.
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otherpreviousmetaanalysison food labels(Santeram@& Lamonaca2021),we normalizedtheestimates of SL
WTPs acrossirticles using the reference price for the product. The percentage varidiibrPirfi.e. the index
of WTP) obtained cancels out any difference in currencies, timing and units of mesdiswigg for a direct
comparison between effect sizes. A metgresion approach based on the protquuiposedy Havraneketal.
(2020) allowedusto disentangle sources heterogeneitin WTP for SL.

Preliminary results

Studies focusing on consumer WTP for SL cover a wide range of food categories. The meahdstthe
investigated, accounting for 39% observations. The distribution of the index of WTP shows that consumer
preferences for SL on foods are extremely heterogeneous. Furthermore, our results outline thadidtadsisg
environmental labels outperformitiales investigating social sustainability labels, 53% and Bb%ervations,
respectivelyThis trendis in line with the 52% of the articlesconsideringhe organiccertification,whichis the
mostfamiliar and weltknownenvironmentaSL amongconsumers.

Conclusions

Thecurrentwork aimsto systematizeéheresultsproducedsofar in choicebehaviouliterature andto identifythe
factors driving the heterogeneity in consumer WTP for SL. Specifically, it is meant to provide ewidtémce
respecto the differenttypesof certificationscurrently beingdebatedIn the new"Farmto Fork" strategy,the
European Commission announced the proposal for a legislative framework for sustainable food taaelling
coversthenutritional,climate,environmentabndsocialaspect®f food products(EuropearCommissior2020).

In this perspectiveour findings provide indications about which sustainabilityissuesare most valuableto
consumersvhen making foodbuyingdecisions.
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Liking bitterness can be a signal of being evil? A replication study ohalian consumers.

Carla Cavallo*, Fabio Di Meo.
Universita degli Studi di Napoli Federico |l
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Despiteseverakevidencedink the presencef bitternesswith anenhanceaontentof antioxidantanfood, there

is a general aversion from consumers. The reasons can largely be ascribed to easlhiti@ntastesignals
intoxicatingsubstancefDrewnowski& GomezCarneros2000).In thecaseofediblevegetableson thecontrary,
bitternesshas no real intoxicating effect, but a beneficial association with health (Bravo, 1998). This is
particularly true in the case of Extxargin Olive Oil and vegetables from Brassicaceae family (Cavallo et al.,
2019). Thenopver the years, the breediagdthefoodindustrycontributedotheincreasenc o n s u amersiosa 0
towardsbitternessfollowingtwo main strategies: The elimination of bitter substances from vegetables and the
use of sweetnasking substances (Shardfag, 2013). In either case, the outcome is that the foods available on
the final marketstend to be significantlyless healthy and consumersthrough a lack of exposure,arenot
accustomed to bitter taste and will further avoid bitter foofistime (Pliner, 1982). In thisontextjt isimportant

to understandhe perceptionof consumersn orderto put the basisto develosuccessfuktrategies aimed at
improvingthediets of consumers.

One of the main sourcesof variancefor liking of bitter foodscanbe foundin ¢ o n s u phgsiolegyin fact,
consumers can be categorized into different groups according to their bitter taste settsitiigglsoconsidered

a generaltastesensitivity proxy. Tastingsensitivity of individuals, gendicallydetermined, is measured on the
perceived bitterness of a solution made with-@ropytthiouracil (PROP) allowingto categoriz&eonsumerin

the subsequengroups:nontastersmediumtasters andsupertasters(Cavallo et al., 2019). In Harwoodet al.
(2012,2013)it hasbeenfoundthata proxy forthetasterstatuscanbec o n s u mastliked@hocolatgmilk vs.
dark);thatis, consumersvho likeddark chocolate were more tolerant to bitterness in food. Also, motivational
states carmnelp toovercome the aversion toward bitterness as happens for coffee or alcohol (Nakagawa et al.,
1996).While depression caenhanceahedisliking for bitterness (Bartkienet al.,2019).

A recentstudyinvestigatedhe coexistencef somepersonalitytraitsin consumersvho detachfromthe general
aversion toward bitter foods and found that the preference toward bitter taste vea®nigestpredictorof
antisocialpersonalitytraitsaspsychopathynarcissismsadismandaggressio(Bagialou& Greitemeyer2016).
Thisstudyhasbeendisruptive, ononeside,butontheother,raisedurther hostility toward bitterness in food, and
this may have negative consequences on the heatihafmersjueto theimportantconsequencesf unhealthy
dietsin termsof healthproblemqTurneetal., 2018).

In this study we made an attempt to mirror this study on an Italian sample with the aimdeigtanding whether
their findings can be generalizable to another populafidrerefore, theresearchquestions that will be
investigated will be:

Are specificsensonypreferencetinked to antisocialpersonalitytraits?
Is atasterstatusproxy linked with antisocialpersonalitytraits?

To this purpose, we replicated the questiarenadministered by Sagioglu & Gretemeyer (2016¥irgtt we
registeredhepreferencesf consumersor representativeodsof thefour sensorygroupsbitter, sweet, sour and
hot. Then used specific scales to investigate personality traits dsivigigGosling et al., 2003); Dark Triad
(Jonason & Webster, 2010), aggression (Buss & Perry, 1998adisch (Buckels et al., 2014). We also added a
specific scale determining the level of happin@sssus depression) of the individual (Joseph et ad4R0he
questionnaire has been submitted2d Italian participants according to snowball sampling, aged from 18 to 73
years old. The sampleascomposedy 61% of femalerespondentsersus39% male.Theywereliving in the

city for the

53%, while the 2% lived in suburbs and the 22% in the countryside. The 17% stated to speaiadiet.T-
tests were performed in order to understand whether the respondents who particularly apptieerdigterness,

13


mailto:carla.cavallo@unina.it

sweetness or spiciness registered higher sdarepersonality traits. Furthermordeing bitter chocolate
representative of bitter food and milk and white chocolate representatimendfitter food, ttests were
performed to investigate whether specific bitter andnitter foodspreferencesvereassociated with antisocial
personality traits.

Theresultson the investigationof the sensorypreference®f consumersasshownin Tablel, yieldedhat no
antisocial trait is associated with bitterness preferences. While sweetnhesnoetppeats be associated with
a higher score of verbal aggression. While spiciness seems to be asswdihtepghysical aggression,
machiavellismpsychopathynarcissismyerbalsadismandvicarious.

Table 17 T-testsontraitsscoredor differentgroupsof respondents

BitternessLovers
Trait No Yes Significance
Happiness 4.86 5.03 n.s.
PhysicalAggression 2.35 2.38 n.s.
Verbal Aggression 3.93 3.76 n.s.
Anger 2.85 2.75 n.s.
Hostility 2.86 294 ns.
Machiavellism 1.8 1.72 ns.
Psychopathy 2.31 221 ns.
Narcisism 3.06 3.1 n.s.
Verbal Sadism 1.93 1.98 n.s.
Vicarious 1.9 201 ns.
Sweetnessovers
Trait No Yes Significance
Happiness 4.87 5.02 n.s.
PhysicalAggression 2.36 237 n.s.
Verbal Aggression 3.73 394 *
Anger 2.71 2.88 n.s.
Hostility 2.82 298 n.s.
Machiavellism 1.75 1.76 ns.
Psychopathy 2.27 225 n.s.
Narcisism 2.95 3.2 n.s.
Verbal Sadism 1.93 1.98 n.s.
Vicarious 1.93 1.98 n.s.
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Spicinesd.overs

Trait No Yes Significance
Happiness 491 5 n.s.
PhysicalAggression 2.26 247 x>
VerbalAggression 3.83 3.85 ns.
Anger 2.72 2.88 n.s.
Hostility 2.86 295 n.s.
Machiavellism 1.66 186 *
Psychopathy 2.16 237 *
Narcisism 291 3.26 **
Verbal Sadism 1.8 211
Vicarious 1.75 217 o+

Note:* =p 00.1;* =p 00.05;** =p 00.01;n.s.:not statisticallysignificant.

While, consideringheanalysison specifictypesof preferredchocolateshownin Table2, theanalysiyieldedthat
thepreferencef bitterchocolatés associatedith higherlevelsof happinesandiowerevelsof verbalaggression
comparedo otherrespondentdiVhile, wo preferredmilk chocolates, onaverage, higher in physical and verbal
aggression, anger, hostility and verbal sadism. Respondémtspreferred white chocolate (the least bitter
chocolate possible) appeared to have higher levelagdr hostility and marcissism.

Table 27 T-testsontraitsscoredor differentgroupsof respondents

Bitter ChocolatelLovers

Trait No Yes Significance
Happiness 4.86 5.06 *
PhysicalAggression 2.4 231 n.s.
VerbalAggression 3.74 2.97 *x
Anger 2.78 2.83 n.s.
Hostility 2.89 2.92 n.s.
Machiavellism 1.73 1.79 n.s.
Psychopathy 2.23 2.3 n.s.
Narcisism 3.1 3.05 n.s.
Verbal Sadism 1.91 2.02 n.s.
Vicarious 1.97 1.93 n.s.

Milk ChocolateLovers

Trait No Yes Significance
Happiness 4.95 4.95 n.s.
PhysicalAggression 2.27 2.54 o
VerbalAggression 3.77 3.97 *

Anger 2.68 3.03 K

Hostility 2.8 3.09 **
Machiavellism 1.73 1.8 n.s.
Psychopathy 2.26 2.26 n.s.
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Narcisism 3.03 3.17 n.s.
VerbalSadism 1.89 2.08 *
Vicarious 1.95 1.96 n.s.
White ChocolateLovers
Trait No Yes Significance

Happiness 4,92 4.99 n.s.
PhysicalAggression 2.3 2.47 n.s.
Verbal Aggression 3.78 3.94 n.s.
Anger 2.7 2.95 *x
Hostility 2.75 3.13 il
Machiavellism 17 1.85 n.s.
Psychopathy 2.55 2.74 n.s.
Narcisism 2.95 3.29 b
VerbalSadism 1.94 1.99 n.s.
Vicarious 1.93 2 n.s.

Note:* = p 00.1;** =p 00.05;** =p 00.01;n.s.:notstatisticallysignificant.

In conclusion, the results obtained with this study die not replicate what obtained by Sagiogheitedeyer
(2016), but they even seem to yield opposite findings. Nevertheless, this studyspsesimitations, the
influences found are not extremely strong, the sample is limited amdpresentative of the population. Lastly,
these scales are far from robust in assessing thepeesbnalityof respondentsas they rely highly on the

i ndi v betiperadptiomand subjectivity.
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The new frontier for local wines:cors umer s perception of the |
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Introduction to the topic

The relationship between wine and health has always aroused conflicting opinions about it®inipanan
organism. Its effects on the cardiovascular systaththe antioxidant action of teaebstancesontainedabove
all the polyphenolsiarewell known. However the enthusiasnaboutitsconsumption is held back by its content
of alcohol, driving doctors and nutritionists to recommaatimited andresponsible use.

EFSAitself, despitenumerousstudieson the beneficialeffectsof polyphenolsontainedn redwine expressed
negativeopinionaboutheuseof healthclaimsonthelabelduetothepresencef alcoholThis informatiomi d u al i t y
has undoubted repercussions on the general perception of wine. tiefasidingn sensitivityto healththemes,
discrepanciesanbeobservedothin purchasindgehavioumand in thénclination to consumby somecategories

of consumers.

Apulia, always enjoying an excellent position in wine production, boasts some local varieties/iwbosae
particularly rich in antioxidants such as polyphenols. In the context of a project funthedPhiglia Region
through the ERDF OP called DOMINA APULIAE, an innovative wine productionwas tested,with the
collaborationof four major wine cooperativesThe experimentalvine is obtainedvith local varieties,selected
yeaststrainsand processesapableof preservingthe antioxidantpowera low alcohol contentand ahigh
nutritional and health value.

Wine companies need to know the characteristics of the reference market for such an inpadtiteboth to
evaluate potential consumers and to have all the tools needed to set up theffeotfeely.

Moreover, in recent decades, the nutritional properties and health effects of food prochetsimiag attributes
more and more important from c ons uanievestigate theset aof t of
characteristics that may afftthe choiceof purchase.

While the idea that choices are affected by secionomic characteristics is well establishediaference
modelling therelationshigbetweerwineattributesandtheperceiver declaregphysicatonditionsof consumers
has been little explored.

Data description and researchmethodology

Given the general objective of the study, a survey was performed to establish the inclinaiitsutaption of a

wine with innovative characteristics. In literature, CE basn widely used tassess value of market goods and

in particular to reveal r e svine ohdractetissc®. Basead erf uélity ¢theocye s |
CE is implemented in 5 steps: (i) selection of attribatesassignment of levels,)(ithoice of an experimental

design, (iii) construction of set choice, (iMieasuremendf preferences, andv) data analysiswithin an
econometrianodetbased.

The survey is conducted through the diffusion of an online questionnaire along with an infesoatdule
explaining the reasons and the objectives of the research. Questionnaire was disséminatesbcialmedia
andthe collectiorof responses haveeenallowedfor a periodof 4 months.

The structure of the survey contains four sessions Witaim of collecting data on: general woensume and
purchase propensity; choice simulations; preferences about health claims on tisedaietonomicandhealth
information.Purchas@referencesveredetected¢hroughchoiceexperiments which, iaddition to the price, aim
to highlight how the attributes of wine can affeohsumechoices.

The experimentatlesignwasbuilt on 3 attributes:price, local grapevarietiesandhealthcontent. Theprice was
considered as a continuous variable repredantéhe experimental design with 4 levdlssteadthe othertwo
variablesvereinterpretecasdummyvariableswith only 2 levels(presence/absence). Eight choice sets with three
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alternatives were included: two ones basedxgrerimental design irandomized blocks, where orthogonality
was respected, and a third -apit alternative(do not purchase).

Firstly, respondenpreferencesvereelaboratedhrougharandomizegarametemodel(MXL) whichhighlighted
particular behaviours accordingddferent individual socieeconomic and physicabnditions. This model was
compared with a latent class model to verify the presence ofliaopntinuityin the heterogeneity of the
respondentable to clustering theample.

MXL models assume heterogerneto occur with a continuous distribution, meaning that dadividual is
assumedbo havehis/herown preferenced-lowever,adiscretemixturecanalsobeusedgonsidering that different
groups of consumers might have different preferences agrosps, bufpreferencesreidenticalwithin the
groupheterogeneityAccordingto this,amodellingof individualchoices was proposed as a function of belonging
to latent classes (LCM) because of physical ssiceconomic characteristics.

Finally, thewillingnessto payapremiumpricecomparedo aconventionalvine wasinvestigatednboth models
performed. WTP was finally calculated from the coefficients obtained in each mfojppesednodels.

Resultsand discussion

More than 610espondents filled in the guestionnaire. By analysing the incongruent answerfdssialsto
reducghenumberof questionnairedeemedeliableto 598.Descriptivestatisticshowedhe characteristics of the
sample from @&ociceconomic point of view letting us to observe a gbathnceof thesample.

MXL and LCM showed a similarity in terms of signs and statistical significance of estiatachetergbd ) .
This highlightsthe robustness ofesultswith respecto the heteogeneityofrespondenpreferenceslsotaking
into accountthe assumptiorthat the effect of costis homogeneouwscrossrespondentsAs expected,costis
negativelycorrelatedwith respondenthoices meaningthatrespondentareinfluenced by anncreasing of the
level of this attribute.

The results show that consumers are willing to pay a premium price for wine certificaticonbiters local
varieties and health claims. Since cost is assumed to be a fixed paramettintaged mean and 958nfidence
intervals of WTP for health value and local varieties capltainedfrom coefficientsestimatedThe average
intervieweds willing to payasubstantiaamountor theattributesconsidereg@omparedo abasewine.However,
aspect®f thehealthcontentof wineseemo beless influential orchoices than local varieties.

Theapplicationof the latentlassmodelhas showmoodresultsin termsof clustering Respondenfer each class

are highly consistent also with an increasing numbelatégnt classes. The optimumumber taken in
consideration is 5 according to the BIC and AIC maximization. Secimomicaspecténcludedin theanalysis
revealedan adequatgowerof segmentatiorin relationtothec hoi c e s 6 hGharacterstgsuohas t vy .
genderage,instructionandincomeassociatewith healthandgphysicalconditionsweresignificantly determinant

in classidentificationandmembershipln addition WTP rangesacrosgheclassesverehighly coherentwvith the
classprobabilitymembershifsenerally thefindings provide alearpictureof r espondent sé pro

Conclusions

Thestudyis ableto clearlybringoutconsumepreferenced-urthermoreit demonstratethepotentiaéffectiveness

of various forms otommunication and content in labels, as well as segmentingdhieet on the basis of the
sociceconomic and physical characteristics of wine consumers. Reaunltselp to fill the gap in the literature
about consumer s6 i nt eertainkage of healthbpropertyragd loeal viareesty wsedtinithe a
process. This topic is relatively new in thne market and may be relevant for vineries interested in
differentiating their products. In relatiomconsumersn additionto conventionakocioeconomicharacteristics,
physical condition inparticular associated with age and gender would probably be considered in addressing
marketapproach. Future steps of the research would contemplate to replicate the Choice Expepnogiicts
affected by similar consumer perception induced by information duality between heatithyinhealthy
prejudices.
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Introduction

The paper performs an econometric analysis of the factors affecting the duration provision of (aofample
selected) agriculturdand lease contracts in Ireland. On the one hand, in fact, long term contctndes
benefits, like the reduction in the cost of repeated bargaining and bigger willingtressattors to take actions,
whose val ue depen ¢geforrmamce.tOh the atherthatdere@edravvbadksn longterm
contracting, stemmingfrom the costsof anticipating, devising optimalresponses to, and specifying future
contingencies (formation costs); and from the losses associatedeffotks to enfoce, evade, or force a
renegotiation of the cont r adfalingtoddjgstonisangmngictumistanees i ma |
(execution costs).

In the mainstream of transaction costs economics (TCE), it is &meMNn theoretical result th#te benefits of
long-term contracting increase with the asset specificity required to undertakartbectior(needto securehe
transactionpnddecreasavith the complexityandthe uncertaintyofthe transaction (need for a flexildentract).
There exist, therefore, a basic traafé that the papesittemptdo assessnakingthe usenf econometric analysis.

Contract terms, in fact, align ex ante marginal incentives and prevent wasteful efforts towards ex post
redistributionof exising surplus Forinstancelong-termcontractghatspecifythetermsandconditiongor future
transactions ex ante represent a remedy for ex post performance problemgdrsgigstive, contract duration

is a key synthesis indicator in orderunderstand the mechanismstdat i ve t he partieso r
and surplus redistribution of value, in the context of laghiculturalcontracts.

Data and researchmethods

The sample gathers 3644 agricultural land lease contracts in Irelardc@@tcact contains variougpesof
informationandprovisions,spanningamongthe others, oragriculturalactivitiesperformedoythe tenant, rent;
dimension of the parcel; contract duration; payment frequency; type of tgeagtaphicabcation of the parcels,
date of negotiations and entry into force of the contracts, a gebwasions that affect performance (like legal
notice, breaking clauses, insurance and so larparticular, some caveats need to be highlightéd.do not
specfy whether or not the land leasentract is completely new. However, we expect that a large majority of
these contracts are n@entracts.e. not previouslyagreedunderaformalwritten contract.Someof theseparcels
may previously have beeganted on an informal basis with just one year duration i.e. under the cepsiae
(Patton and McErlean 2003; Geoghegan et al 2017). The amount of agricultural land in mediogterm
leases increased strongly from 2014 onwards and from quitel@aksv This could battributedto theabolition

of milk quota andhe expansiorof taxincentivein 2015.Thetransactiordatdargely contains information about
land lease contracts of at least five years duraifibere is likely tdoe a higidegree of inexperience in the setting
of these formal written contracts. Such inexperiazméd play a number of roles. It could lead to more conditions
such as break clauses and frequencigmgient as both parties exhibit greater caution. Howevempénience
could also manifest itself iiewerconditionswith implicationsfor transactiorcosts at a latestage.

The estimatedelationshipwas simply exploratoryin nature with the objectiveto assessiow (andhowmuch)
contract provisions affet¢he contract duration, attempting to interpret the results in in affie@tework.

In this perspective, the study follows a wedtognized body of literature, starting with the sempeglers by
Joskow (1987) and Crocker and Masten (1988), and includengdhtributions of Saussié€2000), Masten and
Saussier (2002), Onofri (2008). In particular, Masten and Sausier explain thabttiassical and transaction
cost approaches have dominated the economic analysis of contractihgtathére is some ovap in the
structure of the decisiemaking under these two approaches. Intbsearch, we draw from the transaction cost
approach to provide further understanding aboutdgterminants of contract choice. While the standard neo
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classical model emphasssthe roles ofincertainty and incentive alignment, the transaction cost approach views
contracts as devices foeducing wasteful activities around the negotiation of surplus and the structuring of ex
postadjustmentsTransactioncostsinclude thoseasseiatedwith information, the negotiationand writing of
contractsandtheir supervision, enforcement, anesolutionin caseof conflicts (Williamson,1985).

Transaction cost economics is particularly concerned with the specificiipvebtments as the risk of
opportunistic behaviour increases with the level of transaspeacific investments (Delmas aktarcus,2004).
A formal contractspecifying,in advance, theermsandconditionsfor future exchangegrovides an appropriate
mechanism to overcome the expropriation of specific investments (HarHahdstrom,1987; Joskow,1985,
1987).In the contexbf the agriculturalandleasemarket inlreland,

Specifically, the researchwill further our understandingegardingthe determinantsof contractdurationin
agricultural land rental markets. Few econometric studies have addressed the determatertaadfduration

in agricultural land markets in developed countries. The exceptions include Bga8i@sa and Ackerburg an

Botticini (2002) both of which were concerned with the determinartsrdfact form in Italian agriculture during

the distant past. MarkBielska (2013) outlined some of thelevant theory but there is a void in terms of the
economiditerature dealing with the determinantscohtractduration fodlandmarketsnt oday 6 s agr i c U

In such a stream of research, we adopt the-dt@age least squares (2SLS) estimation techniques for
operationalizing the relationship between contracttion and contractual provisions. The pag#fers from

the cited works becausethe analysisappliesto long-term agriculturalcontracts.In additionwe enrich the
econometric testing by using the thigtageleast squares (3SLS) routine as@thodologeal supporto validate

and explicitlyvalue the2SLSmodelling.

Our modelling reasoning, and related choice of the empirical estimation method, is baseevatetiathata
setof provisionsis pre-determinedandexistsbeforecontractwhilst anothergroupof provisionsaredetermined
within the contract,togetherwith the duration.In this perspectivewe usehe simple, linear specification in
Equation(1):

(Log_)Durationi= U + b1Yi +02Zi + U (1)

Where thedependent variable is contractual duration and is estimated in the logarithms. Iniftljcaties the
endogenous variables, including terms of contract, and Zi indicates instrumepdstidnlar, we estimate a
simultaneous equation model where the cteld instruments (i.e. thgeographical location of the parcel)
represent variables determined before contracting. The sedgtedenous variables (i.e. inclusion of a breaking
clause) represent provisions that are joidigyerminedvithin the contractandthat arejointly determinedwith
thecontractduration.Themodeincludesa constanandtheerrorterm.

Sometechnicalclarificationsarerequiredwith respecto threepointshighlightedby therefereesWithrespect to
potential seHselection problemst is the case that the dataset only contains informatimutobservedand
rentaltransactiongndmainly transaction®f at leastfive yearsduration.

However, the dataset has the advantage in tha&igidatory data. Under the 2011 Property Serisegulatory

Act, all rental agreements must be registered with the Property Services Regdlattaoyity (PSRA) in
circumstances where an auctioneer is engaged in the transaction. Agreememtsarhestrgistered with the
PSRA to permit landowners to avail of certain tax incentives. The détasetore contains a large share of the
actual transactions taking place. Informal rental agreen{entse year) are likely to have a lower value per
hectare and armainly excluded from the data. Taeddition of informal land rental agreements could lead to a
different result for the relationship betweental price and duration. However, we we are focusing on the
duration of land rental agreements formal contractswhich tendto befive yearsor more.Onthe supplyside,
thereis likely to besomeselfi selectionasolderfarmersandlessviable farmsare mordikely to leaseout their
land. In somecasesthe land may have been inherited and theteniged interest in farming. On the demand
side, there isikely to be seliselection for younger and more profitable farms. Some farmers have decided that
thereis sufficient owned land and these farms therefore do not appear on either side of thiéainangathange

in farmincomescouldbring more ofthesefarms intotheland rentamarket.
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Regarding the treatment of endogeneity problems, we are mainly relying on transaction level datatedth

information about the farmer characteristics. Thealdes, though, are selected followirigorous economic

thinking and checked statistically. For instance, we expect that the location varegteslinstrumentdecause

they donot havea directinfluenceon the duration.Due to differencesnland quality, the county location can
influence the land rental price and this is one of the maflogenousariables.

Finally, it is important to highlight that the duration of the contract is not expressed in discretandihetime
dimension isnat available,nor relevantfor this type of analysis.In particularthe empiricalmodel can be
interpretedas adurationmodel,featuring lognormalhazardgseeOnofri, 2008).

Resultsand Discussion

It is worth highlightingthatvery few legal provisionsaffectthe selectedlependenvariable.Preliminaryesults
show that if the contract includes a break clause, a notice period clause and the paymanizisd biannually,
then the contract duration extends to longer periods. Ceotiteary, the highethe rent the tenant has to pay, the
shorter the contract. In particular, he estimated coefficients shawes1% increasi thecontracrentgenerates

a6 . ldeéreasén the contracduration.If thetenant is an individual (andbhan organization, for instance a
company), the contract duration is short®elected instruments are the parcels size, the type of agricultural
activity performed in the contraftillage, forestry, and so on); the geographical location of the pamgialythe
county where the parced located,alsoa proxy indicatorfor the economicmilieu, within which the contractis
negotiatedsignecindenforced)theyearwhen thecontract hagnterednto force.

The results are consistent wittansaction costs economics. The parties need to mitigateédongontract
inflexibility, basednexantebargainedermsandconditionswith provisionsthatallow forcontingent adaptation.
For instance, a higher rent might be balanced bydtssibility to exit thecontract,throughthe definition of a
shorter timenhorizon.At the sametime, long termcontracts caimcreaseherisk of ex postmaladaptationthus,
creatingdemandfor processes thatnableadaptationover the courseof long-term exchange.This implies
includingbreakclausesandhoticeclauses.

Conclusions

The study has performed econometric analysis of the factors that affect contract duration aplication to
agricultural land lease contracts in Ireland. Resatisroborate TCE theory. Contractingarties, whilst
negotiatinguponduration,needto balance th@eedof securingalongtermhorizonforthe generation of mutual
surplus from contracts execution and the need to guarantee flexibilyafting tochanging circumstances.
Empirical findings support, in the case at issue, such a theogtigadach.
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Introduction

Ubiquitousplasticpollutionhasdramaticallyincrease@ndthenearpermanentontaminatiorof theenvironment

with plasticis a preeminentoncern(Geyeretal., 2017) The amounbf virgin plasticsmanufacturedrom 1950
through2015is 8300million metrictons(MT) (Geyeretal.,2017).In 2010,thetotalflow of plastic entering the
oceans was estimated to be-487 million MT (Jambeck et al., 2015). Huglastic production volumes causing
irreversible environmental damages are urgently calling for solutioned to tackle this global externality
(Barnes, 2019). As a matter of fact, the largest market sector for mastigis packaging (Jambeck et 2015).

In the food domain, loose product purchase oicated bicbasedackaging may represent sustainable
alternatives to counteract the plastic pollution issue. Nonethelesspittls noting that the latter still contributes

to global waste productn as biebased materials are notalwdys o degr adabl e t heSolgle r en
& Pilipovil, 2017). Al t hbiaplgstic packagirsyaskbeen aasessee in manyicases t
(see, among the others, Herbes et al., 2018; Wensihg2220), consumer traadf for bio-plastic packaging

and other sustainable product format has never \dard.

Thetraditionalrule framing discretechoicemodellingis the RandomUtility Maximization(RUM - McFadden,
1974)which assumeshatindividualsarerationalandchoosemaximizingtheir expectedutility. Alternatively,
Chorus (2010) proposed a regbatsed modelling approach (Random Regret Minimization mad&RM),
whoseunderlyingassumptioris thatindividualsactto minimize their anticipatedegret.Regretis what people
experience when a narhosen option outperforms the chosen one (Chorus, 2012). RRM conceptually recalls
ProspeciTheoryModelsandthe notionof lossaversion(Chorus& vanCranenburgh2018). Inaddition,theyare

ableto takeinto accounthesemicompensatorghoicebehaviourandcompromiseffects(Chorus,2012) They

have been applied in many research fields (e.g. transportation, healthcare choices, envircgsoantak) but

they are still notcommon in food behaviour research and have never been used in the faimsuofer
sustainabilitychoices.

To address both these research gaps, the aim of this study was (i) to investigate how food consumer relatively
values the provision of different penvironmental packaging; (ii) to compare the predictive ability of Rl
RRM in consumepreference$or sustainabilityattributesof food.

Material and Methods

To elicit consumer preferences for sustainable packaging, we applied a Exymécenent (CE). Due t6OVID-

19 restrictions ongoing in Italy at the time of data collection, we had to perform a hypotegtiedment. In
each choice task, consumers were presented three different packaging formats of the theothase, the
plasic packagingand the bio-basedpackagingalternatives By using thesethree packaging configurations as
label for the products, we implemented a labeled experiment. The food being presefeshteasatosince
vegetableganbe commonlyfoundeitherlooseor packagedn the Italian market.Moreovertomatois oneof the
mostconsumedindfamiliar vegetablen Italy. Accordingly,thetargetpopulationfor theexperiment consists of
tomato consumers older than 18 years old. Theatédltection was carried out lapplyingacrosssectionabnline
surveyof 191 Italianconsumersncorporatinghe CE. Thequestionnairevasielivered in March 2021 by means
of a panel recruitment agency (Pollfish). Interviewees were asked tdwpaitketcal buyingdecisiongor 500

g of freshcherrytomatoesThe labeledalternativeswvere also describedly two attributes.We consideredhe
organiclabel (absencepresencesincethis attributehasbeenpreviouslyound to be significant in theonsumer
decisionmaking process for tomatoes. Lastly, we included the pritcet r i but e (1. 39, 1.89
setting levels to reflect the Italian market price range for fresh ¢beragoesatthetime ofthestudy.
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Attributes and levels werallocated among the three alternatives applying a Bayesieffidient approach
(Sandor & Wedel, 2001; Scarpa et al., 2007). Following van Cranenburgh and Collins (2019), we generated a
decisionrulerobustdesignwhich simultaneouslallowsestimatingRUM andRRM models It wasoptimisedor
multinomial logit models and based on a maeifects utility function. The prior parameter distributiomere
gathered from a pilot study previously conducted on a sample of 108 respondents. The finalahességs 6

12 choice sets blocked in three groups. Therefore, participants faced 4 choice tasks presgisieal ifoenat,

each including the three tomato alternatives. After completing the CE, participantgpneiged further
questionsaimedtonvesti gate consumer s66 ¢ ons ummeltédinformatiarh i t s,
and their soci@lemographicharacteristics.

At the current stage, the choice experiment was analysed applying a multinomial logit (MNL) modeltfar both
RRM andthe RUM models. The constant for the plastic packaged alternative was normalized to 0 for
identification purpose.

Preliminary results

Preliminary results show that the parameter signs are persistent both in the RUM and RRM spedi@batient,

with prior expectations. All the coefficients are statistically significant, except for the organiciadb¢the price
coefficient is always negative. As models were estimated assuming two different paradigmeetergannot

be comparedacrossmodelssincethe interpretatiordiffers substantially Underthetraditional RUM setting, the
positive sign of the alternative specific constants means that, ceteris paribus,s umer sdé ut i | ity
buying loose tomatoes or the bioplastic packaged alternasteaid opurchasing the plastic packaged product.
Differently, according to the RRM behavioural process, the posigféicient for loose and bioplastic reflects

that choosing one of these alternatives will lead to less anticipgred compared witbpting for the other
competing available alternatives. In both conditions, the lattemative ranks higher than the bioplastic.

Conclusions

Ourresultsshow thasustainabl@roductformats(looseor bio-basedackagingarevaluableamongconsumers.
The loose format is the one that leads to less anticipated regret, and maximize consunwrfiliged to the
plastic packaging. Our findings are relevant for policy makers and retailers. Moredughest comparison
between RRM and RUM metl performance is expected to provide evidence orafipdicationof the RRM
paradignto thefood domaingpecificallywith respecto sustainablehoices.
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Introduction

Over the last few yeathe travel and tourism sector was marked by significant changesdttithdes and needs

of tourists who are seeking new experiences, including the opportunity to lengdyfoods or take part in
particular foodrelated events (LOpe@uzman & Sanche€aiizares,2012). The importance thafoods and
beverageshaveacquiredin destination choices also supported by the World Food Travel Association data
(2019), according to which, 80% of leisuravellers are motivated to visit a particular destinatip loulinary

activity or attraction, lookingor more culinary specialties, wine tasting, and in general more unique experiences.
This new formof tourism, calledi cul i nar y st def i asmad, prisnanfiand sedortidayt food n  t
producersfood festivals,restaurantsand specific locationsfor which food tasting and/or experiencing the
attributes of specialisfood production regions are the primary motivating faébort r a (Halll &aMitchell,

2001,p. 308).

At the same time, over the lagtars, social and environmental issues have played an increasipglyant role

both for touristséd destinati on c hagrifan@profdueta (Caraedioloal . |,
et al., 2019). However, despite the growing interest afl@mécresearch in culinary tourism, it is still not clear
whether social and environmental issues affectdiméiguration of specific targets of culinary tourists. This study

tries to bridge this gap by carryimgita segmentation of Italiaculinary toursts basedon a sebf motivations,
including thoseassociatdo sustainabilityissues.Thesefindings enrichthe literature on culinarytourism and

provide insight and hints to entrepreneurs anthanagers of théospitality and tourism sectanterested in
improving their performance to fully satisfy culinary tourist expectations in termmavifonmentabndsocial
concerns.

Material and methods

To respond to the aim of the study an online survey was carried out in 2019 with a convesnepeef 439
Italian tourists. More precisely,the surveyincluded only thosetourists who considered themselves culinary
tourists, excluding all others who were not primarily or secondardyivatedto visit specialistfood tourism
destinations.

A questionnaire organized in two sections was used. In the first section, information was catpteithg the
main motivations (28 items) that have been identified in the literature as affectoudjtiaey tourism experience.
For each motivational item, participants were asked to rate the lewmlpoftance of these motivational items
using a Likert scale ranging from (hot important) to {very important). In the second section, information was
gathered related to the so@lemayraphic characteristics of respondeniacluding age, gender,level of
education and household incondatawereanalysedisingPrincipal Componeninalysis(PCA), allowing the
reduction of a number of correlated variables into a smaller number of catstrwhile reducing the loss of
information (Cembaletal.,2013).Thus,factorscores were used for the subseq@uasterAnalysis in order to
segment respondents on the basis of their similarity, by adoptingtieakclusteringmethod.

Resultsand Discussion

Our findings show that culinary tourists can be grouped into three cluster (table 1).
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Table 11 Targetof Italian culinarytourists

Clusters
Cultural- Low interested SOC:MI-
) . sustainable
Components culinary culinary )

. . culinary

fourists fourists T

lourltsts

Health motivations -.65102 -.15520 41136
Cultural motivations 53654 -1.74887 14664
Environmental motivations -.21636 -.27804 19531
Prestige motivations 22743 -.27822 02521

Sensory appeal motivations -.37790 06054 .19981
Social sustainability motivation 26597 -.11856 35856
Socio-demographic characteristics -.39941 23920 59194

The largest group of respondents (54.7% of total) falls within a cluster arSeal esustaihablé o u r whisht s 0
includesculinarytouriststhatchoosdo consumedocal food andbeveragesspecially for their environmental and
social concerns (Coughlan & Saayman, 2018). In ternse@hlsustainability for this segmentit is important

to buylocal gastronomydirectly from producers, in order to sustain the economy of local communities and have
a lower environmentaimpact (Xiao et al., 2019). Moreover, soegistainable tourists associate their choice to
healthyaspects toas food made with local ingredients are perceived fresher and healthier (Kim &8V2}%,
Similarly, to other studieghis segmenbf culinarytouristsis alsomotivated bythedesireto aste and experience
local gastronomy and foatlated activities, considering sensorial aspecksoafl food and beverages important
motivations for choosing food destinations (Levitt et al., 20IBjs tourist target is represented mainly by men
and otler people who spend significantly morefoad andbeveragehanothersegments.

The second cluster was named ACul tural c ufbodandr vy t
beveragesire perceivednore tharin other segments of tourist as expressions apecific cultures or cultural
heritages, by recognizing in them a key role for the preservatioallettive memory made up of knowledge,
flavours and peasant rituals (Hernandiéagollén et al.2015). As regards trecicdemographic characteristics

of this segment, in line with other studies cultural tourists, it is mainly represented by women and younger
people (PérePriego et al.2019).

The | atest target of touri st s 4.1%),amehdracfelizedpmparedtoe r e s
other segments, by little interest to cultural and sustainable aspects of localtimaibidestination. They seem

driven by the curiosity twisit the destinations and taste local fdod sensorial aspects. Thegrirists are
middle-aged and have an average income similar ted¢genenbf culturaltourists.

These findings could contribute to enrich the culinary tourism literature by emphasizing théargata of
tourists. The knowledge of specific culinary tistisegments could be important to matgkeholders (hosts,
farmersJocal residentsietailers service providerdpcal governmentdh defining effective marketing strategies
able both to strengthen the brand identity and imag®ofist destinationand territories and to increase the
entrepreneur so0 c oKayppirenRaisanen2016)s s ( Bj °r k &

Conclusions

Results show that the majority of-sues¢$ po mughlightirgy, f dlyl
thatnowaday<ulinary tourists are alsacreasingly aware of environmental aswticeconomic issues in their

food destination choice. This confirms the growing interest in regams in sustainability issues both by tourists

and consumers of agitod products. Inthis context,the knowledgeof specific culinaryt o u r targetss 6
representakeyfactorto improvethecompetitiveness of all economic actors involved into rural areas, especially
after the restrictions diethe COVID19 pandemic, which has posed epteneurs in the industry facing severe

economichardship.

However, the presestudy deals with some limitations. Firstisimportant tanote that theonveniencesample
is not representativef theentireltalian populationof culinary tourists,
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therefore, the results of the present study are not conclusive. Second, this study has only édteessealhary
tourists, neglecting the motivations that drive foreign culinary tourists to expeliali@e culinary destinations.

In line with this, further studies should be addressed to analygetheption and motivations of foreign tourists
who visit tourist destinations in Italy, in orderdefine different and new segments in relation to the country of
origin, which would allow offeng tailoredtourist packages.
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Introduzione

Il settore della bim artigianale in Italia € nato nella seconda meta degli anni 90 e si e svilppato,6 i nt er n
un mercato prettamente occupato dalla birra industriale, con una crescitaapiolamegli ultimi anni(Sforzi&
Colombo,2020;Garavaglia2018,Cortesectal., 2017;Espostet al.2017).

Allo stato attuale, il comparto della produzione di birra artigianale conta piu di mille tra birbigreirm, con
eccellenti risultati in termini di produzioni annue e crescita del settore (+2.80X%:fonte Assobirra). Secondo
gli ultimi report stilati da Assobirra, nel 2019 il mercato italidelta birra artigianale detiene il 3,1% di quello
totale, caratterizzandosi, cosi, come un vegpoopriomercato dinicchiain continuaespansione.

Lo sviluppodelsettoren Italia, riconducibilea nuovi comportamentidi consumalimentaretra cui soprattutto,

| 6 a u e comsomifuori casae la diffusionedellaculturabirraia,hannoac cr esci ut o | 6i nter
e distributori, chénizialmente hanno creduto di trovare rahaleho.re.ca, iprincipalemercatadi riferimento
(Spadonket al.,2018).

Tuttavia, in un mercato caratterizzato da una domanda in costante evoluzione e in considdraziohed e | e v ¢
numero di competitor presg, le aziende produttrici sembrano manifestare eridente volonta di dotarsi di
strategie di marketing, basate soprattutto su una comunicaziensuasiva, packaging innovativo,
differenziazionaleicanalidi venditaeforzadel brand finalizzate a dferenziare maggiormente la propria offerta

ed affermarsi nel mercato (Merlinoat 2020;Mueller & SzolnokiG 2010; Fenko &eiltjes, 2016).

Sulla base di tali presupposti appare dunque interessante analizzare con maggiore deltdginifentdelle
preferenze di consumo, nonché le strategie di marketing implementateazielele del settore in grado di
determinarne il successo adldmhadmicant er no di undarena ¢

Sebbene la letteratura scientifica offra diversi contributi subtamntermini di caratteristiche debnsumatori
(Carbone & Quici, 2020; Carvalho et al., 2018, Donadini & Porretta, 2017; M&gljaiSweeney, 2017),
abitudini di consumo (Crociata, 2020), determinanti in grado di orieletacelte(Garavaglia& Mussini,2020;
Rivarolietal.2020) attitudinie motivazionicheorientande preferenze (Rivaroli et al. 2019; Aquilani et2015;

Lerro et al.2020) e relativamente afescente sviluppo della produzione in Italia (Esposti et al., 2020), allo stato
attuale on risultan@ontributi che abbianoconfrontatodomandaee offertaal fine di offrire al lettorespuntiper
orientarde strategie di marketing e comunicazione delle imprese e favorire lo sviluppo e la compekgtione
settorein ltalia.

Obiettivo

Sullascortadi quantodescritto] 6 o b idel praséntg¢avoroé stato,pertantoanalizzardadomanda | 6 of f er
della birra artigianale in Italia allo scopo di rilevare eventuali GAP in termidirdimichedi consumoe di
strategiedi comunicazionadottatedalleimprese.

Lo scopo é stato individuare le abitudini, le preferenze e le motivazioni soggiacenti le scettesdenatori,
nonché i principali fattori critici di successo del prodotto, al fine di poter sugg#iarenprese dedettore, troppo
spesso ingessate in strategie produignted e poco propensel | 6 i n n(Govteseetialo2014; Fastigi&
Cavanaugh2017),indicazioniperla realizzaziondi efficaci strategiedi marketinge comunicazionen gradodi

soddisfare bisogniei desiderrealie latenti diconsumatorimodernie dinamici.
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Descrizionedei dati emetodologia di ricerca

La ricerca  stata condotta in due fasi cheamal ipy
del |l 6of ferta.

L 6 a n della demandaé statacondottaattraversouna survey sulle preferenzedichiarate deiconsumatori

e successivamplementazionedi un modello econometricoderivanted al | 6 appl i cazi one d
valutazionecontingente, in grado di evidenziare i princigdiver influenzantii comportamente preferenzeli

acquisto detonsumatori.

La raccolta dei dati, avvenuta nel periodo Setterliicembre 2020, é stata condotta mediajquestionario
somministrato ofine aun campioneli circa500 consumatoitaliani.

Il questionario utilizzato ha rilevato informazioni circa la corretta conoscenza e consapevolgzadeda

del |l 6intervistato del prodotto ogget tdacdisto, aonchd i s i |,
le principali motivazioni che spingono i consumatori a preferire la birtigianalerispettoad altre bevande.
Coerentementeon quantoriportatoin letteraturaelementidivalutazione sono stati il gusto, lo stile, la valenza
salutisticae | | 6 al i ment o, iddlpagkagingd valeredelaoondinisiooeaadizionadmentéegato

al consumali questgorodottogpltre che il valore della sostenibilita e del supporto economico alle piccole imprese
produttrici (Capitello& Todirica, 2021;Sforzi & Colombo, 202Q)

Perquantoriguardal 6 a ndael |i | s6idi birffaartigiamalein Italia si & operatosia attraversd 6 a rdiadati s i
secondar.i provenient. dal |l 6ul ti mo r e20l®)ysia attracensoila | e
puntuale analisi dei canali comunicativi e di vendita online dei birdficgianali attivi in Italia. In particolare,

sono state considerate le strategie web based, risulfateddimentale rilievo poiché capaci di lasciar eraszg

la vitalita e il dinamismo strategico dbirrifici. Suun campionedi circa 100 birrifici operantisul territorio
nazionalestratificato per aregyeografica ed estratto in maniera randomizzata, sono stati quindi esaminati 4
elementi, ossia, lpresena atti va sull e principald9i piattafor me s
sito web e un-€ommerce attivo. La raccolta dei dati, avvenuta nel periodo Gerirelibraio2021.

Risultati e conclusioni

| risultati del lavoro hannpermesso di rilevare un vivace dinamismo del comparto caratterizzataddenanda
chepudsegmentarsi dueprincipaliprofili, caratterizzatilaunlatodaconsumatoin t r adi zi onal i 0 d
che nella birra artigianale cercahod al t er nat i vamerdt rve ndaldlié agutarloi t = ,i n
segmento di consumo costituito dai piu giovani aesiderano un prodotto che, seppur di qualita e
tecnologicamente artigianale, fosse pit consostdi @i vita pil moderni e idamici. Per questi ultimi una
comunicazione piu moderna, web basedmunquedi tipo partecipativo packagingpiu comodie accattivanti

e la possibilitadi uscire dagli schematismi della distribuzione tradizionale ho.re.ca dei pub sembra essere un
possilile strumenter catturarda loro attenzione.

In un mercatocaratterizzatoda u n 6 o fcéskattamanteframmentatae differenziatal 6 o p p odipoterni t =
profilare con maggiordettaglioil proprio targetdi riferimento e definire un chiaro posizionamento strategico
sembra essere sicuramente una strategia efficace. La coerenza leoleweiidel marketing mix debbano poi
articolarsi & determinante al fine di offrire ai consumatbriara identita del prodotto offerto. Strategie ibride,

che \orrebbero i produttoriingradodpescareo in mercat.i di ma s sLa , s e
giovane e poca diffusaulturabirraianelnostroPaeseassociataroppospessaallascarsaonoscenzdeiprodotti

offertie presenti suhercato, generano difatti anche nei consumatori piu desiderosi, molta conhedlarseelta

che, se non guidata, porta a un impoverimento dello stesso mercato che vedrefstberinpati gli sforzi
soprattutto tecnologidei produttori.

Visite aziendal campagnenformativeancheattraversa socialmediasonopertantoauspicabili,coscome da
favorire sarebbe un approcci o par t erodutoredcongumatatee i c
accrescé 0 i n tedaessaigeneraguellaconoscenza consapevolezza che puo effettivamente differenziare
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e valorizzazione una produzione che, moenodel vino, richiedecompetenze, valortradizioni e soprattutto
cultura.

Allo stato attale tuttavia sono poche le aziende che adottategiér web based forse poighércepite come in

discontinuita rispetto ad una produzione che nella stessa sua definidifiréta come artigianale. La preferenza

diffusa verso forme di comunicazione dirette e persatiediversda forzavenditadelladistribuzioneho.re.ca.,
nonostanteestisemprevalida, sembranoressereiu sufficienteda solaa garantiremercatiprofittevoli, poiché
troppospessassagfinalizzataesclusivamentallavendita,mentresottovalutdl ruolo strategicalelladiffusione

dellacultura birraia che pud nel lungo periodo essere determinante per di erodere quote al setbira della

industriale/oalvinoed ampl i are | 6i ntero segmento.
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Background and objectives

The present research explores the main criteria that guide the seledaomerfs who become producerka
club variety, with specificreferenceo the caseof the club value chainin the Agro-Pontinokiwi industryThe
main goal is to understand what are the characteristics that property rights holders consider thigemost
recruitingfarmersto producepatentedkiwi varieties.

Club varieties are vegetable varieties protected by a patent. Article 14.2 of the International Convettitgon for
Protection of New Varieties of Plants (UPQV), as revised in 1991, extends the pprptrtgion to thearvested
material. This implied that property right holders may claim marketing rights over the hamegerdhland,
hence thesevarietiescanbe grown by farmersonly upona specialagreementvith them.Clubvaluechainsare
thosesupplychainsorganisedirounda patentedrariety. In thetypical club valuechain,theproperty right holder
keeps exclusive marketing rights, and the grower has usually a delivery obligatioadntireproduction.

Thekiwi fruit industryin the Agro Pontinodatesto the 1980s;the areais considerechighly specialisedn this
production and homogeneous in terms of geographic and climate conditions. The industry, however, is
characterised by a variety of supply chains. The firstirdition is between club and nolub supply chains

(Russo et al, 2020). The club chains trade mostly yeflesh kiwi (Sungold and Jingold varieties), while the
nonclub chains trade not patented varieties (Hayward green flesh). As mentioned abovehaihsbare
organised around patented varieties and their governance model is driven by the property right Hiolden, er
breedero. Two main club value chains can Ibetweendent i
them lays on the relatnship the breeder has with Producer Organisations (POs). In ongyaasersare
membersof the POs, and the breederusesthe knowledgePOs have of their membersto identifythe most
appropriate farmers to become club growers. In the secondaasers are not necessanhembers of the POs

but might be also independent farmers, directly selected by the breeder. It shooteédéehat in this second

case, it is often a PO that holds the property rights, and its members also lchdowerietiesggrowers. Two

non-club value chains operate in the area , and the main difference bétveenrm | ays on t he bu
one case farmers sell their production to private traders, while gedundheytradeit throughPOs.

The presentesearch considers the characteristics of farmers participating in club antib@alue chaiin the
Agro-Pontino kiwi industry and identifies those that are more likely to be considered by breersevanst
qualitieswhenselectingnew producerdo beinvolvedin the club valuechain.TheresearcHocusean the club
chain of the first type, as previously identified. A questionnaire was submitted to 85 kifaifnuérs in the Agro
Pontino area and the analysis of a selected number of variablesdtowonfirm thdevel of educationpeing
professionafarmersandholdingafarmspecialisedn kiwi productionarecharacteristics associated with a higher
probability to enter a club variety value chain. Information provigeldequestionnairgsubmittedo farmerswvas
complementedith in-depthsemistructurednterviewswith selected breedeemdP O snanagers.

Data and methods

The questionnairavasoriginally built to investigatethe relevanceof unfair trading practiceswithin club value
chains and to compare the difference of occurrence of these practices between clulbcimol velnechain.
Part of the data collected was used to understand whether there are significant differencesféeheesn
producingfree kiwi varietiesand those producingpatentedvarietiesand which f a r meharactéristicxan
influencetheir opportunityto join club valuechains.

The questionnaire was submitted to 85 kiwi producers in the-Rgraino area, 19 of which grow cluhrieties
and the remaining 66 grow natub varieties. These 85 farmers are representatives of 2.118rkwversin the
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areaconsideredTable 1 reportsthe descriptivestatisticsof someof 15 variablesusedfor this analysis and
considered relevante s c r |
gender, level of education, legal typology of farm, extent of involvement in agric@ttiaty (fulltime/partime),
size of the farm, size of the Utilised agricubl area (UAA), size of the kiwi UAAproperty of the farm,
specialisation of the farm (fruit, green and yeltiesh kiwi), the presence of storafgeilities, cooperative®r

POs membership.

be

t he

characteristics lkmwigrokn, age, i

60% of the sampled farmers are ftithe farmers, 71% are nmebnd only 21% are graduated. Almost half of

them are members of a cooperative or of a PO, and 63% are specialised in the production of kiwth22% of

grow club varieties,andall thesel9 farmersaremembersof a PO.On averagethey areaged54 yearsandthe
kiwi UAA is slightly aboveb hectares.

Table 1 Descriptivestatisticsof variables used itheanalysis.

Statistic/Variable  Age of UAA Kiwi UAA Full time farmers 60%
farmers (ha) (ha)

Min. 25 1.50 0.50 Male farmers 71%
1stQuarter 49 3.80 2.40 Graduatedarmers 21%
Median 57 6.00 3.40 Kiwi specialisedarmers 63%
Mean 54 11.01 5.29 PO/Coopmembers 49%
3rd Quarter 60 8.00 5.00 Clubvarietiesgrowers  22%
Max. 73 170.00 73.00
Tounder stand which farmersbo

chain,a logitregressiomodelwasapplied, as follows:
Ln(p/1-p) Kiwiclub=1 0+7 1Age+! 2Graduation+ 3Fulltime+ 4Kiwifarm+1 SUAAKiwi+ u

where the

Results

dependent
club chain and 0 otherwise; the regressors, selected following the results of previous studies (R2820%t al,
and those of some dtiie indepth interviews conducted, are: age, level of education, extent afjtiogltural
activity (full time/part time), specialisation of the farm and kiwi UAA and u representin@mislemdisturbance.
Theparametersi areestimatedy themaximumlikelihood method Furthermoreweestimatehemarginaleffect
onthe probability of beinga member o& clubwhenregressors changes.

var.i

able AKi wiclubbo

S

aabi

Tables2 showsthe estimatesandmarginaleffectsof the logit regressiormodel. The overallfit of the model,

measuredy McKelvey andZavoinaR2,is 0.897whichrepresents aery high resultfor logit estimations.

The analysis found that the variables selected influence significantly the decision over the farmaliswete
in the club chains. Thegesults are consistent with a selection of farmers by breeders, whitledadlready
flagged in previous studies. Specifically, full time farmers have 58% higher probabilityrtolbéedin a club

chain,while graduatedarmershave53% higher probability to be selectecby breeders

than farmers with a lower level of educatidso, the specialisation of the farm is valued as an important

characteristicFarmersggrowing onlykiwi fruit have20% higherprobability tobe selectedhanthoseprodudng

otherfruit varieties,while the sizeof thefarm haslessinfluenceon the choiceof farmers.Age, onthe contrary,
negatively influences the possibility to be part of a club chain. Younger farmers are prefeldedfarmersas
clubgrowersHowever thisinfluencedoesnot seemthatimportant,consideringhattheaverageageof farmers is
rather highin thearea, as previously highlighted.
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Table 2: Resultsof thelogit model

Variable Coefficient Std.Error Significance Marginal
effects

(Intercept) -3.60101 2.49177
Age -0.10470 0.04774 * -0.0133
Collegediploma 2.86224 1.28013 b 0.5396
Fulltime farmer 5.25047 1.61305 *kk 0.5828
Kiwi farms(specialised) 1.83766 0.89101 i 0.2044
UAA Kiwi 0.49872 0.21836 * 0.0636
McKelvey and Zavoina &= 0.89Mac FadderR2=0.405
n: 85
N: 2,119

Discussionand conclusions

This investigation supports the conclusions that breeders apply selection critedautbgrowers in thelub
valuechainsdespiteheirneedo attractmorefarmersgiventhegrowingdemanaf yellowfleshkiwi. Cultivating
patented varieties, though, entails following and meeting specific quality requirements, anigjlthiseedfor
farmersto modify agriculturalpracticesandto investfor modernizingtheirf a r stractureBreedersseemto
considerthat professionafarmerswith a higherlevel of educationmight ensureproduction standards of club
varieties. In mostases, breeders are guided in their selection of farmePOByFindingfarmerswhowantto

join the systemmight not be difficult; onthe contrary,manyfarmerswouldlike to join a club chain, being the
contractual conditions offered by breedersre favourable than thossually offered for nompatented varieties.
For this reason, t hi s mo defettionima ¢ edthértkananid fe d 1 modmien@ s
mo d efl aclub variety: farmersmight be willing to joina clubvalue chain but, considered the strict quality
criteria the final production must meet and the needipt agricultural practices, not all of them have the same
chances to be accepted. This fact makes it evae important to select the more suitablenfars for the job.
These results support the conclusion #uaditionalandmorespecificcriteria andconditionsmight beset upby
breederdo engagdarmers.
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Introduction

In recentyears,the attentiontowardsenvironmentalssuess increasedde FreitasNettoet al., 2020Marchand
andWalker,2008).Consumersreadoptingmoreenvironmentallyffriendly behaviorsandpurchasingnoregreen
products(Schmucket al., 2018). In responseo this increasingenvironmentatonsciousness, several food
companies have started to implement more sustainable practicescgande r t i se t heir prod
communication. However, parallel to these greentecidesa p henomenon call ed Agree
(de Freitas Netto et al., 2020). The neologisgfersto the advertisingsthat misleadconsumersaboutthe
sustainabl@racticesappliedby companiesr the environmental benefits of theiroducts (Parguel et al., 2015).

In greenwashed advertisingpmpanies use strategies that include false claims, omit information about negative
environmentatlaims, or employ ambiguous wording that may confuse consumers (Kangun et al., 1991). A fourth
typologyof greenwashings definedi e x e ¢ uandmakesaskobvisualnatureevokingelementsuch as colors

or pictures (Hartmann and Apaolalbéifiez, 2009). These greenwashing practaagoundconsumers who
cannot distinguiskenvironmentallyfriendly product§ BEUC, 2020).

International policies are trying to control the issue of misleading environmental claims andielBetepean
Union, the EuropeanConsumergOrganization(BEUC) is defining guidelinesto tidy upthe existingdeceptive
environmentaklaimsandto regulatethe advertisingof greeninformationthatan be legally claimed (BEUC,
2020). However, regulations about executional greenwashirdifficalt to beimplementedecaus¢heyregard
implicit greenclaimssuchasimagescolors,or typeof packageWhile severalstudieshaveinvestigatecon the
effectsof claim greenwashingnc o n s u cheigesged.,DelmasandBurbano,2011;PomeringandJohnson,
2009;ChenandChang2013), little attention has been devoted to the evaluation of executional greenwashing
impacts(Parguelet al., 2015), especiallyon food productspreferencegJakubczalkand Gotowska,2020). The
studies have found that environmental claims have a positive effgtirohase decisions and maeshsumers
cannot distinguish whether products are environmentally friendly or not. This study iavestigateheimpacts
of executionalgreenwashingn food choices.In particular,we wantto testhe effect of greepackaging on the
market share of chocolate bars by implementing an oekperimenin Italy.

Methods

Data was gathered through an online questionnaire that included a choice experiment (Loalie2®QQ;
AdamowiczandSwait,2011)andcollectedattitudinal,psychographicandsociodemographic informatiaf 737
chocolate consumers. We implemented a labeled chajperimentvith two alternativegmilk chocolatébarsof

two differentbrandsindano-choiceoptionFor avoidingbrandspecific preferences, we selected two brands that
are not sold in Italy. Thattributeswereprice (4 levels)andthemilk origin (100%milk from mountain,none).
Consumersado perform choices in eight choice sets. The experiment was médeeftreatments following
abetweensubject design: control, greenwashed brand 1, and greenwashed brand 2. In th&eatntrehtthe
color of the packagingvasthe original oneandin eachothertwo treatmentsthe colorof one brand was green in
all choice sets, while the color of the second was the original on@sWeatedhreeutility functionsfor the
threetreatmentsvith NLOGIT 5.0 by implementinganError

ComponenriRandom ParameterLogit (EC-RPL). To evaluatethe effect of greenwashingon consumer
preferences, a mar ket share simul at i onotconsideringteer f or
attribute of the origin of milk. Finally, the same procedures were replicatedfoe s egment of TfAgr e
identified with the scores of the psychographic questions gheenvironment.
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Results

KruskalWallis testsindicatedthatthethreesubsamplegslid not differ for sociodemographaharacteristicsThe
resultsof EC-RPL modelsexhibit statisticallysignificant parametersn the thredreatments. Brand 1 was the
favorite and the presence of the claim about the origin of milk fnmwntainsncreasedheutility of participants.
Pricewasnegativeandsignificantin thethreemodeldollowing the economic theory. The significant and positive
parameter of the standard deviationeofor component indicates a correlation among the alternatives in the
choice sets. The market shammulation for the three scenarios showed that the amopfigreen packaging has

a positive effecon the market share of both brands, +3.6% and +3.0%, respectively. Further analysis on the
segmendf greenconsumersletectedhatthey did not havea higherprobabilityto be misledby greenwashing
advertising.

Discussionand conclusions

This study investigates the effect of e mikchodolat® n al
bars produced by different brands. We found that the use of green packagimpbiiveeffectonthemarket
sharefor both productsWe also observedhat executionalgreenwashingas not impact on green consumers.
These results are in line with the study of Parguel et al. (2&)estedhe effectof evoking nature imagen
caradvertisingandfound thatexecutionagreenwashin@pas agreater impaobn consumers with loknowledge

of environmental issues.

The outcomes of this research underline the importance of BEUC objectives on the defirgtenmdafdsor
environmentahdvertisingandthe regulationof greenwashingln particular,executionajreenwashing requires
specific interventions due to its implicit green elements such as imageleis,moredifficult to berecognized
but atthe samdime, effectiveto misleadconsumers.

To limit the effects of executional greenwashing and help consumers to make informed gmieasnent
agenciesin additionto regulatingadvertising shouldeducateconsumersboutenvironmentalssues.

In this study, we have testtdh e ef fect of the packagi ng «suliésmould on ¢
analyzetheimpact ofotherelements suchs pictures otrextual claims.
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Introduction

Over the last decade choice experiments (CEs) have been extensively used to investigamdeg&carpa
andThiene,2011;Measetal.,2014;MaloneandLusk,2019;Muller etal., 2019)Despite the popularity of such
approach, some of its shortcomings have been only partidiyessed by the literature. Among these, of
particular saliency for the analysis of food choiaes i) the hypotheta nature of CEs; ii) the lack of information
on joint choices (e.g. choicesadeby couples)n traditional CEs.

The first shortcoming has been addressed by CE studies (Lusk and Schroeder, 2004; MRataeli?012;
Bazzanial., 2017) involving real purchasesand monetaryincentives,an approach ef err ed as fAr |
experimentso. These studies, lvidivgleesseto pay valoes tbétweenf o ¢
hypothetical and real CEs, while little work has been doneamalyzinghow accurate theoutcomesof
hypothetical CEsrrein predictingrealpurchases.

Concerning the second, joint choices have been analyzed in different fields, such as toursumdaod
recreation (Dosman and Adamowicz, 2006), environmental resources (Betarga09) and tap water quality
(Rungie et al., 2014). Despite the promising results of such sttltbesalysisof joint choiceshasyetto receive
seriousattentionin thefield of food preferences.

In this studywe contribute to the abowtreamsof literature and investigate joint choiaamncerning food items,
specifically cheeses with different features. We adopted a two stpgesacladdressingsampleof 90couples.

At first, eachmemberof the couplesseparatelyfilledin a web-surveyincluding a hypotheticalCE. Then,the
couplespartakein a field experimentwithmonetary incentives in which they jointly choose the cheeses to
purchase. This approach allows to both analyse the role of each individual in joint choices@imyestigate
whether CBoredictionsarevalidatedby the data oneal purchases.

The remainder of thabstracts structuredasfollows: section2 outlinesour experimentaipproachyhile section
3describeshepreliminaryresultsandoutlinesthefuturedirectionsof thestudy.

Methodology

This sectionillustratesthe methodologyof our study. At first, we outline the featuresof the onlinechoice
experiment (attribute and levels and experimental design); secondly, we describe ¢éxpdidtdentvith real
purchases.

A total of 90 couples resident in the Veneto region partake to both the experiments. Thewergresruited
by amarketresearcHirm, which ensuredo havea goodstratificationof the samplén terms ofthe mainsocic
demographicg¢age,education anthcome).

The online choiceexperiment

A total of five attributes wasncludedin the CE, namely:i) presenceof GranaPadandogo on thepackaging
(levels: yes and no); ii) seasoning (levels: 16 months; 17 20 months; more thaR0 months);ii) presencef
lysozyme(levels:yesandno);iv) mountainmilk (levels:yesandno);

v) price (six levels ranging from 01. 9 Oiteratr®rgview o U 3
and on thendications of the Agriform Consortium. Attributes were also deBodd ensure that correspondence
between hypothetical alternatives and the cheese typedsold the real experiment was possible. All attributes

were extensively described to ensureitclarity for respondents. Particular effort was spent to ensure the clarity

of the lysozyme attributayhose description included detailed information on its possible health risks (such as
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allergicreaction to egg proteins), drawn from medical papafes.choose to express the price in termewbs
for a200g piecao match thdtems includedn thefield experiment.

Given our aim of investigatingCE predictionsaccuracyfor joint choices,we adoptedan experimental design
tailored to thigourpose, that is a-¥fficient design. The advantage of sd@signis thatit allowsto retrievemore

accuratepredictionsof choiceprobabilities(seeKesselsetal., 2006). Despite such advantage, thdegign has
seldom been used in empirical applioas,soour studycan further corroboratihe accuracy opredictions in

studiesusing it.

To derive the Voptimality criteria for choice models, predicted probabilities must be compiitiedespect to
all possible choice sets that can be compdsed the candidate profiles. Theskoice sets make up the design
region. Then, the \optimality criterion aims at minimizing theverageprediction variancever this region.

The prior parameters distributions used to compute predicted probabilitieehtameed from gilot study on
100 consumers. The algorithm used to generate the design with such priormedifiedd Fedorov algorithm.
The design generated a total of 20 choice scenarios which wenesdintedo eachrespondentThe choice
scenariosncludedtwo experimentahlternativesand anopt-out option (i.e. no purchase)Eachmemberof the
coupleseparatelilled-in the CE. This will allow usto investigatewhetherthejoint choicesobservediuringthe
real experimentare predictegnoreaccuratelyby the choiceprobability retrievedfor menor for women,i.e. to
understanavhos@referencesveight moren joint choices.

Thefield experiment

The field experimentinvolved the real purchaseof cheesesvith different characteristicsieportedh the table
below (Table 1). Each cheese was sold in 200g pieces. To ensure that tlexgisfitnent could serve as
validation of the online choice experiment prediction, all chegsesented combinations of tHeatures
descrbed by the CHttributes.

Table 1. Cheeseicludedin thefield experiment

Cheese |Characteristics

1 Italian hard cheesewith 10 7 16 monthsseasoningpresenceof lysozymeand no

mountainmilk

2 Italian hard cheesewith 17 i 20 monthsseasoningpresenceof lysozymeand no

mountainmilk

3 Italian hardcheeseavith morethan20 monthsseasoningpresencef lysozymeandno

mountainmilk

4 GranaPadanawvith 107 16 monthsseasoningpresencef lysozymeandno mountain
milk

5 GranaPadanavith 177 20 monthsseasoningpresencef lysozymeandnomountain
milk

6 GranaPadanowith more than 20 monthsseasoningpresencef lysozymeand no

mountainmilk

7 GranaPadanavith 107 16 monthsseasoningyithoutlysozymeandnomountairmilk

3 Grana Padanawvith more than 20 months seasoning presenceof lysozyme and

mountainmilk

The experiment was designed to mirr or shoppingsteaasie | vy

when purchasingfood to consumeat home. For this purpose we carried out theexperimentat the Agriform
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Consortiumshoplocatedin Sommacampagn@eronaprovince),in aroom fitted out for the purpose. To make
the experimental market more natural and realisticplaeed the fod items in two refrigerator aisles identical

to those used in the shop. At the roentranceall participantsreceivedthe instructionsfor the experimentn
written form. Theinstructions included information about the purpose of the studyuaitided the rules of the
experimenti) abudgetof 0 1 vBasprovidedto participantgo purchasenyfooditem availableinthe refrigerator
aisles; ii) participants could choose to spend all budget or part of it; iii) at thaf g#rebxperimenparticipants

took homeall purchasegroductsandthe cashleft overif therewasany. After reading the instructions, the
members of each couple accessed the room witprdtictsogetherandmadetheir choicegointly. Oncethey
madetheir choice,participantdeft theproducts to the experimenter which registered the choices and calculated
the remaining budget be cashed out. Afterwards, they were given the purchased food items, and in case the
cash leftover.

Preliminary resultsand conclusions

Thefirst stepof oureconometri@nalysisof collecteddatainvolvedtheestimationof a Multinomial Logit Model

(MNL) on the online CE data. The results highlighted how all atigbutessignificantly affectc o n s u me r s ¢
choiceswith theexceptiorof thepresencef lysozymeSpecificanalysiswvill becarriedoutin futuretoinvestigate
whetherthereexistsamarketsegmeninterested is such feature (e.g. consumers allergic to egg proteins). In terms
of willingness to payositive valus were retrieved for (from highest to lowest): i) mountain milk; ii) more than
20 months seasoning: iii) presence of Grana Padano logo; iv)207/months seasoning. While mave yet to

carry out specific econometric analysis to investigatracy of predictions, sone@couraging results emerge
when considering choice frequencies and selected quantitiesfialthexperiment. In fact, the most frequently
purchased cheese, which also had the highest pugahased quantity, was the Grarzal&no with more than 20
months seasoning and mountaiilk, i.e. the cheese which has all the characteristics that seem to be the most
appreciated bgonsumersaccording tahe MNL estimates.

Future developments of the study will involve the estimatiazhofce models aimed specificadlyinvestigating
the role of each member of a couple in joint choices. We will also carry -odepthanalysisto testhow
accuratelychoiceprobabilityobtainedrom thehypotheticalCE predicteal choices.
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Introduction

On 17 February 201Ralian government introduced the mandatory countrgrafin labeling(COOL) for the
primaryingredientof semolingpastathedurumwheat.This decreeaccordingo theEuropean Union regulations
(EV), required on pasta package both the indications of the conhégethe wheatwas cultivated and the
country of milling.

The effect of introducing this mandatary COOL has been an ongoing heated debate amongintgrest
involved in the pastachain. Among supportersof COOL,f a r mandcs dn s u organiztiongelied on

¢ 0 n s u rigattodighertransparencyandfood safety,aswell assupportindgocal farmers and the national
economy. On the other hand, ntogethee with domea pasta cpngppantea m
expressed concerns about the decree, by pointing out thaimiedatary indications risks confusing the
consumers because the wheat origin is not a cue fopasequality. Opposinggroupshavealsoraisedthe
evidenceof higherproductioncosts whichresulin higher prices for consumers.

The goal of the Italiagovernment was to provide a labeling policy that increases transparenpyoaitkes
consumers additional information relevant to them. However, if the consumers elibigtba willingness to
buy pasta with Italian wheat, this can potentially modifydistribution ofmarket power along the pasta chain.
Indeed, almost 200.000 Italian farmers produce for almosthtwalredmills or pastaproducerswith a high
degreeof concentrationn downstreanstagedNowadaysalargeshare othepastas producedvith durumwheat
importedfrom abroad.

This study aims to evaluate the effects @érceftitme i n
of pastamadewith Italianwheatandby estimatingheirwillingnessto pay(WTP) for thisproduct.

Methods

Weimplementednonlinelabeledchoiceexperimen{CE),in which choiceoptionswerelabeledbypasta brands.

We considered the national brands with the three highest market shares (Bai@kecdoe and Divella) and a

Private Labe(PL) brand. The specific PL that each respondent founkisiher choice task depended on the
supermarket chain (we included eight options) each intervidigit¢ed at the beginning of the questionnaire to

go regularly for food shopping. CE has becomérortantvaluationtoolin foodmarketingoelicitc o n s u me r s
preferencandwillingnesstopay(sed or exampl e Atallah et al., 2021; L
Resano Ezc aVe a@ollectedo0r 2@g an 551 Italian consumer®éatember 2020. We screened
respondents if theat pasta at least once a month and were over 18 years old. We recruited voluntary respondents,
without paying any fee, via email and social networks, inviting them to fill in the questionnaiprotihet of
interest was a pack of durum wheat QDOarmpdrimantanclpdads t a
as pasta attributes these following: i) country of cultivation of wheatl t al y 0, -ERVEQG oamd rnes
the drying process (slowidd, none); and iii) priceconsideringour levelsfor PL( 0 0 0 D9 W ® ., ¥®., 9 9)
andfour levelsfor nationalbrandg U 0. 6 9,

GUl.0D.,4D.,89) .

To allocate attributes and levels among alternatives, a bayesgincient design (Scarpa ei., 2007) was
generated using the software Ngene. Accordingly, a pilot test was previously coraustethndomly selected
respondents to inform priors. The final design consisted of 16 choicestaghkisto two blocks to mitigate the
respondent fatige effect. Therefore, each individual faceat®ices.The choice seincludedfour labeled
alternativef pastgplusa nabuy option.Thequestionnairéncludedfive questionameasuringhei ndi vi du al
supportto the agriculturalsector with public funsland their perception of fair revenue distribution between the
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players in the supplg h ai n. Ot her eight questions explored <co
wheatretrieved from Aprile et al. (2016). For this last domain, we performednaipal Componenfnalysis

(PCA) identifying two factors that were included in the analysis of the CE. Facthaaured the halo effect
toward pasta made with Italian wheat, while Factor 2 detected the intdfrtmrsumers to buy pasta made with
Italian wheat because this supports Italian farmers. Themstimatedhreemodels,all of themwith anerror
componentModel 1 accountedor the main effectonly in preference space; Model 2 estimated coefficients in
WTP space; Model 3 included tigeractiontermsbetweerthefi | t avlhieart 0 and thefadtobsaores
obtainedrom the PCA.

Resultsand discussion

The resultsshow that Italian consumersagreedto subsidizewith public fundsthe cerealsector(67.4%of the
sample) and thgeneral agricultural sector (70.6%). Moreover, the majority of responclamgler that the food
industry (51.2% of the sample) and distribution (51.0%) do not treat fafairys

Focusing on the estimation of the three models, the results of thenegpeshow that the Italiasrigin of wheat

is highly appreciated by consumers. In Model 1, even if national brands areespshsible for increasing
consumersé utility, t he c o e dighificant. la othter worfls, ddrisite a Isid a ot W h
increases when purchasing pasta made with Italisat,confirmingtheappreciatiorfor thiskind of policy. The

resultsof Model 2 confirm thegeneralesultsof Model 1 demonstratingonsistencyf ourfindings. Specifically,

the WTP for Italian wheats 2.08Euro.In Model 3 we observea positiveandsignificantinteractionbetweerthe

A | t aw hieaatiribite and Factor 2, suggestingthat the supportto agriculture positively contributesto

c o n s uutiligyr CorverselyFactor 1 is not statisticallignificant.

Conclusion

The study confirms the increasing c¢onsunmtentodforappr
information regarding the origin of food and raw materials. We detedtiagness topay a premium price for

pasta made with Italian wheat. However, this type of policy can poternitighljcate higher production costs.
Moreover, this WTP could increase, ceteris paribus, the mpoketrof Italian wheat farmers.
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Introduction

Dairy products based on sheep and goat milk are an excellent source @iigiighfat, proteinsyitamins, amino

and fatty acid¢Boyazoglu and Moranéehr, 2001; Miller and Lu, 2019; OECPBAO, 2018).In Europesmall
ruminantdairy productsare commonly consumedand their consumption is also linked to the historical and
cultural uniqueness for many countries (PandyaGimoldke 2007).Consumersppreciatesheepmndgoatdairy
productdorthefi i nt #avosraswvellas f or the fAnaturalnesso of the p
2010; Ryffel et al.2008). However,someconsumergontinueto preferotherdairy products(essentiallyfrom

c o wniill),due o t he more fineutralo taste (Ryffel et al .,
attitudes towards those dairy products, this study aims to reduce the knowledge gap by erptoratgpnsand
barrierstowardsthe consumptiorof sheepndgoatdairy productsusinga qualitativeesearchiechniqguemeans
endchainandladderinganalysigReynoldsandGutman,1988).

Materials and Methods

The meangnd chain approach allows discovering femmsumers link product attributes to thesired and self

rel evant consequences amtda tveasl ou etsh aeveridiay Eohsuaeenath@teht eh ei
(Reynolds and Gutman, 1988). Meastsl chains are usually elicitesing a structuredqualitdive interview
techniqueknownasii | a d d drr thisrstydy the paperandpencil datacollection methok nown as #fh
| a dd ewas useg.o

The | addering procedure consi st i n askingpredoch s ume
attribuies to elicited consequences (benefits or risks) associated to them, and possibbltedtmnnected to

their choices (Reynolds and Gutman, 1988). Subsequently, elicited laddelisaaygregatednd decodedn

chunksof meaningandthencodedn categorie®f attributesconsequencegalues(contentanalysis) Thefurther

stepis to form the so-calledimplication matrix

T a square matrix with a size reflecting the number of elements one is trying towhagh reportghe frequency
of the connedbns between single categories of attributes, consequences and¥ah@sand Naspetti, 2002).
This matrix is the basis to construct one or more Hierarchical \diaes (HVMs), which are graphsthat
represent altelationsabovedifferentcut-off levels.

These HVMs are the reconstr uct-elidteddathimthénplicatiodfmataxm t h e
(Reynolds and Gutman, 1988).

A total of 145 goat or sheep dairy consumers, responsible-@sponsible for their household fatwpping,
wererecruitedfor this studyin sevenselectedEU countries(Finland,France Greeceltaly,Spain, Turkey, UK)
betweerNovember2016andFebruary2017.After abrief introduction,consumers completed the laddering task
(translated in each country langedgl41 of 145 ladderimgiestionnairesverecompleteandcouldbeusedfor

the analysis.To explorebarriersto consumptiorgther 86 laddering questionnaires were also collected among
consumers that, during recruitmedéclarechotto usegoatandsheepdairy productsn theirhouseholdsDueto
thecrossnationalnaturef the study, after having collected questionnaires, each relevant ladder was translated
from theoriginal language to English, and entered in the software for the analysis (Mstahalid 2.0). To
enhance the quality of results, the coding of ladders was performed by two independent jugzesciphnts
gavetheir informedconsenbeforeparticipatingin thestudy.
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Results

Using multiple cutoff levels severabolutions were evaluated, and the final-offis chosen wer¢hose that
appeared to be the most informative and the most stable set of relations (Reyn@dsnaaue1988).Thefinal
cut-offs were7 for motivationsand5 for barriersrepresentingitleas 40%of thetotal links in each map.

The consumer HVMHKigure 1) shows that the most important chain identifies as the relenativation for
consumption the value fAFood abeingamt walmetnyt oonpondhcefcehd .a
of the hedonic chain for consumers is highlighted by the straxgerectiorbetweertheattributefi U n i tqauset e 0
andtheconsequencés T a g b ® Botconsumers, good taste experience can also evoke positive psychological
consequences(e,g. T Feel apte@Sarie®fy guests and familyodo). Fc
attribute. Consumersecogni ze the high quality of those produ
use thepriceasaquality indicator,associatindow priceswith low quality. Healthis the otherrelevantchairthat

leads to "Own health" value. For consumers, small ruminant dairy products are healtfiyifecgd e ge st i bl ¢
becausethey arei mo n @t uandil |0e snsd u s t r(d.0a freerangaefamparedo otherdairy products.
Furthermoreinformation(e.g.,aboutfarmingconditions hygienicontrols)is relevanto trust theproduct.

Concerning the barri er s, -atcinsequané¢eMevisidthe mastmpontantelicitedlT a s t e
motivationfor not consumingsheepandgoatdairy productgFigure 2). Participantslislikethetypicali mut t on o
orii g a mtasyemakingthemunsatisfiedr evendisgusted.

The strong smell, which other family members alslike, is the other hedonic characteristic thegatively
influencestheir attitudes.About health,nornconsumergerceivesheepand goat dairy

products as unhealthy and not easy to digest for their high fat and cholesterol content. In gpetifies
(Finland and the UK), those products are not purchased because they are importadnibial origin
negatively impacts consumers' choice. Finally,-nonsumers perceive sheep ayjghtdairy products as too
expensive.

Figure 1: Hierarchicalvaluemapof consumers
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Figure 2: Hierarchicalvaluemapof non-consumers
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This studyshowstwo HVMs that clearly identify the relevantmotivationsandbarriersfor consumerand non
consumers. Results confirm that thedonic factor is the first relevant motivation fmwnsuming and nen
consuming sheep and goat dairy products. According to previous literegsrdts show that consumers
appreciatsheemndgoatdairy productgor theuniquenessf theirtastéMiller and Lu, 2019; Ryffel et al., 2008).
However, norconsumers dislike them for their peculiasteand odour (Ribeiro and Ribeiro, 2010).

Health is the most relevant value in the maps, mentioned by 26% of consumers and 20%cohsumers.

Consumes identifys ma | |

rumi

nant s©o

dai

ry

pr od oompasdox@vddiyh e al t

productswhile non-consumersdelievethattheyarefatty andnotsuitableforeveryday consumption (Balthazar et

al.,

2017; Boyazoglu andorandFehr, 2001; Miller and LZ019;Vannoppen et al., 2001).

Interestingly, animal welfare was mentioned by very few consumers, and therefore did not appeaaps

drawn with the used cutffs. Comments collected during the hdaddering task indate that consumers

(wrongly) believesmallruminantdarmingis extensiveandessentiallyfree-rangeandherefore animal welfare is
not among their main concerns when thinking of sheep and goaipdadtycts.

Another interesting result is the lack afvironmental motivations by consumers, even if thegognisethe

higher

A noBsheep aad goat daipraducts.

Conclusions

The small ruminant sector is characterized by small volumes, low profitability, and little recogfriitsosocial
and environmental role. Results of this study have shown that hedonic factors sashedsdour and health
values are central in understanding both consumer motivations and b&eguiis show that hedonic factors
such as taste/odour and health valuescargral in understandinigoth motivationsand barriers.The market
potentialof goatandsheepdairy productsasalternativetotraditional (cow) dairy products may build upon the
uniqueness of their taste as well as exploipotential health claims, @&n the higher concentrations of cis
polyunsaturated fatty acids (PUFA&jcosapentaenoacid (EPA), anddocosahexaenogcid (DHA) (Stergiadis
et al.,2019).
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Introduction

According to the current European Regulation (EC) 834/2007 (EC, 2007) the use of organiarseathisry

for all organic farmers. Nevertheless, for many crops, there is a lack of organiavedlethle,resultingin
frequentuseof non-organicuntreatedseedgrantedthroughderogatiorrequests (Orsirgt al., 2020). Therefore,
the EU actuademandfor certified organic seed which can be defined as the quantity of organic seed that
organic farmers are willing to pay for amairchase- represents only a portion of the total potential seed
requirement. Furthermore, the actdamand for organiseed is also conditioned by the rate of faxawed seed
used, which may vargonsiderably among crops and countries (Rey et al., 2014) . Information on organic seed
demandand supply is critical for seed companies and farmers. This has become espéeiaht row ashe

new EuropeanOrganic Regulation2018/848that will enterinto force in 2022 hasannouncethe phasingout

of derogationsfor the use of nonorganic seedin the EU organic agriculture by2036. The lack of market
transparency, that the insufficient information about organic sg@dduction and use, is a key factor affecting
the current development of the organic seed markéeifcU. There are currently no official statistics reporting
detailed data on production and salesmfanc seed, neither at the national nor the EU level. The main aim of
this work was to develop atestaninnovative methodologio estimate therganic seedupplyanddemandn
Europe.

Material and methods

The supply and demand of organic seed in theaBt Switzerland was estimated following twain steps
(Figure 1). First, potential organic seed demand was estimated by combining the lngdracea with the
average crop seeding rate. As for the organic area, 2014 to 2016 data fmopaanid counyrwas provided by
the Research Institute of Organic Agriculture FiBL. The datesetained a large proportion of missing data
(about 20% for the arable crops and 40% for bothandtvegetable crops). Therefore, Multiple Imputation (M)
techniques weresed to estimate thmissingvalues forthe organiccroparea.

Figure 1. Analysis of EU supply and demand of organic seed: procedure for data codadistimate.

Organic area Crop seeding rate
(ha) % (tons or nr. of plants /ha)
Source: FIBL-CH database/Eurostat; Source: Literature review / expert
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Following Schafer (1997) and Allison (2001), missing data were imputed udingaa regressioimputation
method described in the (1), wheles = (s ¢ o O s «ii ) iS the desired value of thmartially observedshare
of total organiccrop areaout of the total crop categoryarea.Specifically,

Q@ s ¢ ois the observed value, adls. ¢ii is the missing valueh s = (G s:¢ &1, s «ii ) denotethe share of
organic crop category area out of total crop category area, which in our dataset alesdémlgd, and, the
relative coefficientdyis = (is ¢ oi, Wis ait ) denote the share of totalop area out of total crop category
area, which in our dataset are fully observed; artde relativecoefficient.

Qs=T1+T 100 s+f WDis+ -is (1),
wherei = 1, é refersto the crops;j = 1, é refersto the 29 countriesin the study. Estimatewere
performedusingStatal5.

As for the crop seeding rate (see Figure 1), data were collected from available literature andahsuligition

of various farm management handbooks. Data on the use of organic seed at fawariewsled to break down

the potential demanend estimate the seed supply used in organiging: the organic seed supply, the untreated
conventional seed sply and the organic farnsaved seed (see Figure 1). Data on organic seed use were collected
as part of an extensive surveynducted within the LIVESEED project from November 2018 to February 2019.
The surveyallowedusto collect datafrom a sampleof 756 farmersdistributedamongthe EU memberstates.

In the survey,farmerswere askedto indicatethe averagepercentag®f organicseedusedin thepastyearfor
eachorganiccropsown.Farmersverealsoaskedo stateif theseedverepredominantly purchased from external
suppliers or produced within the farm (fagaved seed)hese estimates were furthalidatedby anonline
expertsurvey.

Results

Figure 2 shows the estimated amount of organic-fawed seed, organic seed suppdyrfrseedompanies, and
nonorganic untreated seed supply for some strategic ordpd regions. For thhighest share of organic seed
supply for wheat was in Central Europe with approximately 6id#gwed by Northern countriesvith 55%.
Southernand Eastrn Europeshowedthe lowestshareof

organic seed supply for wheat with 31% and 13%, respectively. The situation is quite sinhilenefiore though

with somedifference for SoutherandNorthern Europe, wherthe share of organic seedwas 55% and 7%
respectively Carrot,asmany othervegetablesis confirmedasoneof the crops with the biggest challenge in the
production of organic seed: the share of-noganicuntreated seed was relatively high in all EU regions (91%

in Eastern Europe, 88% BoutherrEurope, 74% in Central Europe, and 68% in Northern Europe). Overall, the
supply of organipropagation material is lower for all fruit sectors, and particularly for organic apples in Eastern
andSoutherrEurope where mosproductiontakesplace(23% and19%respectively).
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Figure 2. Estimated amounts of seed and plant reproductive material used in organic farngbgand
Switzerlandn 2016
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astern Europe: Bulgaria, Czechia, Hungary, Poland, Romania, Sfovakia; Central Europe: Austria, Belgium, France, Germany, Luxembourg, Netherlands,
Switzerland; Northern Europe: Denmark, Estonia, Finland, Ireland, Latvia, Lithuania, Sweden, United Kingdom, Southern Europe: Cioarm Cyprus, Greece, Italy,
Malta, Portugal, Slovenia, Spain.

Discussionand Conclusions

Our findings reveal a considerable lack of organic seed supply iBut@pean market, though wistrong
differencesetweercropsectorandEU regions.Thecominginto force of the newEuropean organic regulation

(EC, 2018) represents a major challenge for the seed industryorgagic farmers. As the European

Co mmi s &drnotaFork Strategy(EC, 2020)setsthea mb i t i ous t arget to reach
under organic production by 2030, a strangrease in the use of untreated 1wwganic seed will occur in the

next years if organic seed suppynot going to match the demand. To help the transition towards 100% organic
seed use, a set attions should be implemented. First of all, improving the information on demand and supply
of organic seed is a key to overcome the current situation of thaiorgeed market where supplyn meeting

the potentialdemand.Theresearchpresentedn this paperis the first attempttowards this direction.In terms

of policy actions,stepwiseapproacho phasingout derogationss recommendedparticularlyin Southernand
Easternmemberstates Basedon otheranalysesonducted within the H2020 LIVESEED project, the organic
seed sector needs to be accompabiedolicy measures to support both the demand (e.g., by providing farmers
with subsidis to buyorganic seed) and the supply (e.g., by increasing the investment in research related to seed
breedingand multiplication). Finally, more investments should be made in capacity building that edtamic
farmersto increasehe productionandquality of their farm-savedseedastheycancontribute significantlyo the

supply.
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Introduction

In the last decades, the market of organic products has notably grown, especially in Europesdarsdimavian
countries, the organic share of the totalrket has reached about 10% (12%Denmarkand9% in Sweden),

while it isaround6%in FranceandGermanyFiBL & IFOAM, 2021)In Italy, the organic market share is close

to 4%, although the penetration of organic food bederages (represented by grercentage of families that
bought organic food or beverages at least time during the last year) is close to 90% (Nomisma, 2021).
However, the percentage of loyaiganicconsumergi.e., the onesthatbuy organicfood andbeveragestleast

oncea week)is aroundl0%. Such indicators highlight two aspects of the Italian organic food and beverages
consumptiorthat need to be further analysed. First, the factors that hamper consumption, such as the price of the
organic products (Kriwy and Mecking, 221l ee and Yun, 2015) and the scepticism of sopresumersbout

the organic production andcertification system(Hemmerlinget al., 2015; Hilverdaet al., 2016, Smith and
Paladino2010).Secondtherole ofthe organicproductswithin theeverydayife of consumers.

This work investigates both aspects while focusing on the role of organic food and beveragesiis u me r s
everydaylife. Specifically, the researchis aimedat segmentinghe marketand measuring o n s u green s 6
lifestyle (e.g., waste separatecollection, energy efficiency concerns,and reductiorof water waste and of
greenhousgasse®missions)In otherwords,this studyaimsat finding outtowh at ext ent or gani
choices are driven bpdividual motivations and by the attentioststainabilityissues.

Data and methods

Thedatafor thiswork hasbeencollectedthroughanonline questionnairé¢hathasbeenadministeretb arandom
sampleof 1372lItalian consumershetweenluly andSeptembeR020.The questionnairaimsat highlightingthe
attitudesandcharacteristicef theconsumershatinfluencetheirdecisiontopurchase organic food and the related
consumption frequency. In particular, it consists of feections. The firstwo sections examine the organic
awareness and the consumption habits ofréspondentsThe following sectionanalyses o n s u attéudes 6
towardssomeenvironmentaissuegwasteseparateollection, energyefficiency, andreductionof waterwaste

andof greenhousgassesmissions). The final section collects several sdeimographic information (e.g., age,
gender,education, etc.) that has been used to draw a profile of the interviewed consumers. A total of 1115
completedquestionnairefas been caticted.

Two different statistical analyses have been carried out on the collected data. The first rédiesiehlogistic
regression and assesses t he f ac toganisfooddndbevweragesaig c on s

The secondnalysis applies a multinomial logit model to identify factors influencing the purtieageency (i.e.
non-consumption, occasional consumption and regular consumption). This madektensiorof thebinomial
logit model,andit is widely usedin socid scienceso analyseconsumer

behaviouwhenthepurchas@rocesembraceadiscretenumberof valuesmgreatethantwo (m>2).In the present
work, the value 0 is associated to Frammsumption, 1 to occasional consumption 2taitheregularconsumption
of organicproducts.

Resultsand discussion

Results show that the average organic food consumer is a woman without children. Age sleesto@xerta
significanteffect on the purchaseof organicproducts,while educationplaysa positiverole (i.e. the higherthe
educationalevel of theconsumerthemorelikely heor sheis to beanorganiconsumer).

We considered also some barriers to the purchase of organic pradabtsthe high price isstatistically
significant andtherefore, it is strongly perceived as a barrier to organic consumptiaresult is in line with
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the positive role played by c oof theresgondend, thinaretikelynree (i . «
or sheis to bean organiconsumer).

Theresultsof thebinomiallogit model(Tablel) highlightthatpurchasingf organicproductsseemso be part of

a wider |ifestyle. I ndeed, a posi ttowamswasterhaeagement pl ay
andrecyclingandtowardssocialissues suchasthe purchaseof fair tradgroductsand the limitation of meat
consumptionrevealedthroughthe choiceof vegetariaror vegardiets)i n or der t o rightsande c t
animalwelfare.

Table 1:Binomiallogit modelof factorsaffecting thepurchaseof organicfoodandbeverages.

b(S.E) Odds-ratio
Genderfemale) 0,345(0,158) b 1,412
Age -0,027(0,127) 0,973
Educationlevel 0,393(0,107) Fkk 1,482
Children 0,375(0,214)  * 1,455
Income 0,181(0,101) * 1,198
Healthconcerns 0,343(0,185) * 1,409
Barrier: Productsarehardto comeby 0,054(0,054) 1,055
Barrier: Priceis too high -0,118(0,053)  ** 0,889
Barrier: Productshavealimited assortment -0,046(0,055) 0,955
Wastemanagementoncerns 0,366(0,109) ok 1,443
ReduceGHG emission -0,100(0,076) 0,904 Numberof observationsi115
Reducewater waste -0,053(0,105) 0,949 %of correctlyc | a s saseg7d,d%
Choos¢air-tradeproducts 0,296(0,057) rkk 1,344 -2 LogL: 1109,007
Chooseavegetarian/vegan diet 0,138(0,041) e 1,149 Nagelkerkepseudo R 0,181
Constant -3,685(0,766) xxx 0,025 * p=0,10;*: p=0,05;*** p=0,01

The multinomial logit modelTable 32 shows how social and environmental attitudes affecptbbability of
beinganoccasionabr regularorganicconsumerBoth statisticakignificanceandoddratios of these factors have

been found to be higher for regular consumers. Therefore, althoumgim s u mer s 6 soci al an
attitudes influence the purchase of organic products fordmathsional and regular consumers, the effect of such
factors is stronger for the latter. kmver, theransition from occasional to regular consumption is positively
related also to more individualistmot i vati ons, as well. The Il atter ar
own health and that af n eclbildren) and economic concerns.

60



Table 2:Multinomiallogit modelof factorsinfluencingthe purchasdrequencyof organic foodandbeverages.

b(S.E) Odds-ratio

Occasionatonsumption Genderfemale) 0,396(0,178) b 1,487
Age -0,125(0,144) 0,882
Educationevel 0,371(0,119) Fkk 1,449
Children 0,206(0,239) 1,229
Income 0,094(0,113) 1,099
Healthconcerns 0,179(0,207) 1,196
Barrier: Productsarehardto comeby 0,043(0,059) 1,044
Barrier: Priceis too high 0,006(0,060) 1,006
Barrier: Productshavealimited assortment -0,046(0,061) 0,955
Wastemanagementoncerns 0,284(0,124) ok 1,329
ReduceGHG emission -0,103(0,085) 0,903
Reducewater waste 0,018(0,118) 1,018
Choosdair-tradeproducts 0,205(0,063) ok 1,228
Chooseavegetarian/vegan diet 0,092(0,045) ok 1,096
Constant -3,888(0,868) rrk

Regularconsumption Gender(female) 0,294(0,177) * 1,341
Age 0,052(0,141) 1,054
Educationlevel 0,419(0,119) ok 1,520
Children 0,546(0,234) *x 1,726
Income 0,264(0,111) ok 1,302
Healthconcerns 0,490(0,202) *x 1,633
Barrier: Productsarehardto comeby 0,067(0,060) 1,069
Barrier: Priceis too high -0,238(0,060) rkk 0,788
Barrier: Productshavea limited assortment -0,038(0,061) 0,963
Wastemanagementoncerns 0,452(0,128) rrk 1,571
ReduceGHG emission -0,101(0,088) 0,904
Reducewater wastes -0,129(0,121) 0,879
Choosdair-tradeproducts 0,399(0,067) ok 1,491
Chooseavegetarian/vegan diet 0,185(0,046) ok 1,204
Constant -5,011(0,895) ok

Numberof observationsil15
-2LoglL: 2176,878
Nagelkerkepseudo R 0,204

* p=0,10;**: p=0,05;*** p=0,01

Conclusions

In the light of what emerged in this wortkie purchase of organic food products seems to be parg@en

lifestyle driven by a particularattentionto social (animal and social welfare) and environmentalssuege.g.,
correctwastemanagementlowever,in thetransitionfrom anoccasionalonsumption of organic products to a
regular one, other strong motivations seem to be involiestly, consumers have not to perceive price as a
barrier to the purchasing of organic products (ihigossible for those consumers with high&ome allowing

them to buy such products mdrequently).Secondlyjt hasbeenfoundthatthe motivationsfor buyingorganic
productonaregulabasi s have a more individualistic connota
0 n ecldildren).
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In conclusionthe purchasef organicfood andbeverages seens be part of a broadgreenlifestyledriven by
social and environmental motivations, regardless of the frequency of purchase. Ho@exgamegularorganic
consumeseemsdo belinkedto strongemndmoreindividualisticmotivations.
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Introduction

Food is often protagonist of the posting activity on social networks, so that social mediarasaguently
exposed to foodelated posts. Recent literature suggests that appetizing food imadeshaayga negative
impacton certainof our eatingbehaviorg Ouwehand Papies2010;Robinso& Matheson, 2014) since high

fat food imagesnotivate human behavior more effectively than{@anfood images (Harrar et al., 2011) because
they are associated with food consumption in a mamaiés relativelyautomatiqSpencestal., 2016).Thus,the
presencef food on socialmediacanhave role in reshaping the ways people interact with food on a multiple
level. Ventura et al. (2028xplored this extremely complex phenomenon and offered a classification of social
media contentqlayers, and streams of information within the food donmammone side, social media represent

a new opportunityto improve knowledgetranslation thanksto their facilitatedinteractivecommunicatiorwith

the public, therapidity of spreadingnessageandthesizeof theaudience Thussocial contents magffectively
support public and private interventions towards healthier and sogtainable food consumption patterns. On
the other side, the abuse of social media can leattteased exposure to unhealthy food related content, and
this aspect is espediarisky whenconsidering the potential effects on children and adolescents. A further study
(Nelson and Flemin@019)investigatingheimpactof socialmediaon perceptionsf food-relatedcontentfound
arelatiorbetween food photos posted on Instagend perceived healthiness, concluding that social nnealja

be afactoraffectingwhatpeople eat.

In this context, the present work has the objective to evaluate if the exposure to food relatatksigiebntents
can dr i v epeueption and coriseqoedtly food consumption behaviathier words, the aim of this
work is to evaluate whether the use of social media, and the consegpesitirdo food relatedpictures,canbe
relatedto a changein the perceptionof whatis healtlty/unhealthy food, which can lead to misinterpretation of
food nutritional contents and tmderestimationf theunhealthypropertiesf thosetypesof foodtypically posted
onsocialmedia.

Methods

Data were collected during March and April 20B@oughan online survey, using an ad hgeaestionnaire.
Excludingall incompleteobservationgrom theanalysisthefinal samplewascomposed of 721 respondents. The
respondents were assured of anonymity and confidentiality. ahlseveringtime for the questionnairavas
approximatelyl0i 15min. Thequestionnairevasstructureéh different sections, and the order of appearance of

the sections has been randomized to avoigdhentialbiasresultingfrom theorderof itemsin thequestionnaire.

Thefirst sectionof thequesti onnaire meant t o foedknowledgeadapted froame s p o |
Parmenter anyardle (1999), with eight questions on knowledge about nutrient content, diet related diseases and
dietary recommendationsThe secondsectionof the questionnairewas dedicatedto elicit thec o n s ume r 0 ¢
perceptionf healthyfood througha setof questionsconnectingthetermfi h e a Iwithdiffer@nt attributes:
respondents were asked to answer to the questions fiheal fobdy is more
natural/sustainabl e/ t athraugh/acogpoint kkerti seatet(l= sstaohgly /disafiréep r d a
2=disagree3= neutral 4= agree 5=stronglyagree).

The next section had the objective to coligata about social media ufsequency, types of sociatediaused
and motivation. Participantsvere askedto rate how frequentlythey usepopularsocial

media sites (including Facebook, YouTube, Instagram, Twitter) usingpaiiOLikerttype scalganging from
1 (never/no accountd 10 (all the time), for the construction of the variable Sooedia use.
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A furthersectioncontaineda setof 5 (freefrom copyright)foodimageswhich hasbeenselectedancassigned by
the authors to a specific degree ludalthiness/unhealthiness based on the caloric iraakinutritional
composition Foodsconsideredxtremelyunhealthyare high in fat (imageof hamburger), unhealthy foods are
rich in dressings and animal fat (image of salad with bread trasbnand dressing), neutral foods were those
that did not clearly meet the healthy or unhealthteria (image of steak with vegetables), healthy food was
represented by a portion of pasta witimatosauce following the guidelinesof the Mediterraneardiet while
extremelyhealthyfoodswerdghose that contained fruits and vegetables, fish, white meat, and/or little fat (image
of salmon withvegetables). Participants were askedate the food photos based on how much hedlitby
perceived them using a@oint likert scale ranging from-éxtremely unhealthy to-®xtremelyhealthy Thesum

of thecorrectanswerdor thefive imagesbuilt the variableHealthyfood perceptioriThe last part othe survey
focusedon sociodemographicharacteristics

To testassociationdetweenhealthy/unhealthfoods perceptionsand social mediause, OLS regression was
performed. More specifically, the dependent variable was Healthy food perceptiahg independent variables
were knowledge, hedly food-attributes, social media use, educdgosl.

Results

The section related to internet and social media use outlined that the 90% of respondents tsHs leesEy
day, with a wide range of purposes, mostly related to information seeking anmpsimteractionwith friends
andentertainment.

The results revealed that people with a high level of food knowledge are those who mordisasglyished
healthyfood by seeingheimagesAlso theeducatiorlevel playsarole, astherelatiorbetween this variable and
the perception of healthy food was significant and positive. Therdfitghly educated and knowledgeable
individuals have less difficulties in identifying the nutritionallue of the dishesdepictedin food imagesand
subsequentlynderstandingheir degreeof healthiness.

The results concerning Social media use shows a significant and negative relation with the fdedlthy
perception variable, suggesting that those individuals who more frequently access sociglatf@diaand
contents are more prone to rate the degree of healthiness of food images in thevayrompis relation can
suggest a potential role of social mediaiuaad the consequent exposursacialmediacontentd in reframing

the perceptiorof how healthyacertainfoodis. This isprobablyelated to the type of images that can be found in
social media platforms, that in the case of fooaieamaestheticallypleasanandmadeto attractandstimulate
users.Therefore thesocalledfoodporrphenomena can have an impact on food perception, in that the exposure
to caloriesrich food imagesanpotentiallydrive consumertowardunhealthyfood choices.

Conclusions

The present research revealed that exposure to digital contetiits,case of food images on sociaddia,can
berelatedto unhealthyfood behaviorsandthis aspects especiallyrisky whenconsidering

the potentialeffectson childrenandadolescentsPolicy measuresimedat regulatingor controllinghe quality
of social media contentgeedto be takerinto consideration.
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Introduction:

The Farm to Fork Strategy, which is the fulcrum of the European Green Deal, aims to maggstents fair,
healthy and environmentally friendly. To achieve these goals, there is a ne@agrmring the efficiency of the
food sector by redilg food waste and promoting innovations amere sustainable systems. Besides,
considering the ongoing food trends, it is necessary to maakeumers more aware of their food choices.
According to the data provided by the Europ€ammissiorn(2020),in 2017 over950,000deaths irtheEU (one

in five victims) wereattributabletounhealthyeating habits.

Indeed,nowadyasdiet-relatedNon-CommunicableDiseasegNCDs) are affecting countriesworldwide (Ng et

al., 2014).Among these NCDs, obesity is theain nutritional issue, as it hadgistered an increase of 200%
between 1975 and 2016, according to the Italian Minister of Haatttthe World Health Organisation (WHO)
data. The nutritional labelling has been identifiediteratureasa crucial asgectin consumedecisionmaking.
Thus,its usehasbeenstronglyrecommended as a strategy to promote healthier dietary behaviors (Fialon et al.,
2020). Accordinglto the two previous facts, the European Commission stressed the neednoans@atory and

self explanatoryFrontOf P a ¢ k labellingy homogeoeowsrossmember states.

However despitehefundamentatole of nutritionallabellingin safeguardingublic health,it shoulde stressed

that in many European countries nutnital information appears often difficult to remud to understand (Campos

et al, 2011). This means that many consumers are not able to usédimsation at the time of purchase. Indeed,
recent studies demonstrated that although 402ewn$umerstategheyrely on nutritionallabelsat the time of
purchaségDelamaireetal., 2009),0nly10% actually do so when observed duringtore studies (Grunegt al,

2010). Therefore, a neand easieto-understand version of nutritional labelling has beerelyidffered through
FrontOf- Pack labels, i.e., graphic labels placed in front of the package which give information about the
nutritional profileof thefood.

The NutriSc or e, selected after a-l isfeed est wdi esxmpdaleets ate e d
perception (Ducrogt al, 2015 a), understanding (Ducktdtal, 2015 b) and food purchasghiliaetal., 2016),

is provedto be moreefficientthanotherFront Of-Packnutritionallabelscurrenthavailableto classify products
accordingto their nutritional quality (Ducrot et al., 2015 b). Specifically, this FOP label simplifiesthe
identification of the nutritional valuesof a productusingac hr omat i ¢ (from green, i h
Aunheal t lphabetica scale feomA, heal t hyo, to E, Aunhealthyo).
on the average nutritional valualu productandit considersper 100gramsof product the contentof nutrients
andfoodsthat shoulde promotedfibre, protein, fruit and vegetables, for a maximum of 30 points) and the
content ofnutrientandfood thatshouldbelimited (energy saturatedatty acids,sugarssalt,for amaximumof

40 points).Thus,usingthis systemmostproductsof animalorigin will becharacterizetdy anegativacore(i.e. a

red or orangéabel),becaus@f thecontent ofcaloriesand saturated fats.

In this context, the sector of the geographical indications (GIs) products seems to be papienddidedy the
Nutri-Score Indeed althoughin Europethesectorwith thelargesinumberof PDOPGI and TSG products is that
of Fruit, Vegetables and Cereals (385 products), Cheese (251) pidpatration£197) and Freshmeat(168)
play animportantrole, especiallyin termsof value ISMEAQualivita, 2020). ISMEA Qualivita report (2019)
show that 9 out of the top 10 certified qualityductspy productionvalue, areof animal origin.

2 Data available atvww.who.int/newsroom/factsheets/detail/obesitsnd-overweightor
http://www.salute.gov.it/portale/documentazione/p6_2_ 2 1.jsp?lingua=italiano&id=2915
8 Dataavailableat: https://www.qualivita.it/statisticheu-dop-igp-stg/
4 Dataavailableat: https://www.qualivita.it/statisticheu-dop-igp-stg/
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The literature analysis highlighted that although several papersC¥eayot et al., 2015 a; Ducrotadt, 2015 b;
Julia et al., 2016) have been published to outline the power of8kdrie to determinthe nutritional value of
food, very few studies aim to understand what the impact of {Sabie onreallife situation mrchase is.
Moreover, no scientific work has been found in literature that asualliatingheimpactof Nutri-Scoreapplied

on quality productgGl) on consumepreferences.

In view of thedevelopmenbf Nutri-Scoreat Europearevel, it is necessaryo considettheeconomiimpact that

this | abelling woul

d

have

on

pr odu c ttesthiscclassificatidneas e d

the GI products are. Indeed, changing product information could resthiaimgingthe utility thatconsumers

derivedfrom the product:this led to amodificationinc o s t yper@ptisndoth in terms of willingness to pay

(WTP) and sensory preferences. For this reasorstoualy aims to evaluate the effect of the N@itore on
purchasing choices for Gl cheeses of 668sumerén Italy.

Data and methods:

A choice experiment was conducted on 600 Italian consumers during April 2021, followireptasentative

distribution of the population (Table 1). Asiago PDO (300 questioesiair.e. thdourth Italian PDO cheese for
market share, and Casatella PDO (300 questionnaires), whictshkes aralue 5 times lower than Asiago PDO

cheese, were selected as case studies; this allowsassdes the impact of NuScore on products Wi a
different market position. The attributes of ttleoice experimentandtheir respectiveevels (Table 2) were
selectebasedonthe coherentiteratureandon theevidencepointedout byour preliminaryanalysisconducted

on 136 Italianconsumers.

Table 1- Descriptivestatisticsof the sample

FreshAsiagc Casatella Trevigiana
PDOsurvey PDO survey
Samplepopulation Samplepopulation Italian population

Variable Levels N. obs % N. obs % %

18-24 24 8.0 24 8.0 8.00

2534 39 13.0 37 12.3 12.7
Age (years) 3544 45 15.0 46 15.3 15.3

4554 59 19.7 58 19.3 19.3

55-64 49 16.3 49 16.3 16.7

more than 65 84 28.0 86 28.7 28.0
Gender female(1) 153 51.0 153 51.0 51.3

male(0) 147 49.0 147 49.0 48.7

compulsoryschoot 30 10.0 27 9.0 -
Educationevel uppersecondary 169 56.3 164 54.7 26.3

universitydegree 69 23.0 82 27.3 17.4

postuniversity degree 32 10.7 27 9.0 0.3

Mean

Family incomé G / mo nless than 2,500 116 38.7 121 40.3 1,627.33

2,500 137 45.7 146 48.7 G/ month

morethan 2,500 47 15.7 33 11.0

Meant St.Dev.

Meant St.Dev.

Weighted mean

5In Italy, compulsory schooling is not defined by a sdlaycle, but by reaching the age of 16. Data on compudsmigatiorin

Italy are notavailable orEurostat database.
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Number  of  househol 2.84 1.15
members

2.83 1.28 2.35
Source: ISTAT andEurostaffor theltalian population
Table 2- Descriptionof CE attributesandlevels
Attributes Levels
Nutri-Score Presence (leved for boththe products) Q)
Absence 0)
PDOsign Presence Q)
Absence 0)

2.49 0/ 100¢g
Price 2.66 0/100g

3.33 G4/100g

Specifically, following theNutri-Score algorithm, both the products proposed (Casatella PD@siaqgb PDO)
woul d consi der a-darkiorange label). Mdiepver, t¢ dssehsther the NDtriScore actually
have an effect on Gl products purchasing choices and whbt@esignation of origin plays a more important
role than the NutrBcore in determining consunwhoices, we included the PDO sign as an attribute. Concluding,
the price levels were selected basgdthe current market prices and estimated prices rettiboth at the
supermarket and onlin¢https://www.miaspesa.it/seajchNo additional information about the attributes
presented in thehoicetasks wergrovided to consumers.

Thechoiceexperimentvasgeneratingisingthe R fidefixd packagewhich useda Modified Federoalgorithm to
search for efficiency design for discrete choice experiments, based on the multinginrabdel (Treats et al.,
2020). 12 choice sets were generated, vhie thus split into two blockix choice sets are therefore assigned

to each respondent. Each choice set is represented lpradactsalternativeA andB), with differentlevels

of theselecteattributesandathird option(C)thatis ano-choiceoption. Thelastalternativeguaranteearealistic
purchasingscenario(theconsumer can choose not to buy the good if its characteristics do not satisfy him/her),
according toHensheret al. (2005). A RandomParameteModel (RPL) wasestimatedto assessonsumer
preference$or Nutri-Scorelabelled Gls cheeses.

Resultsand discussions:

Thepreliminaryresultsof our studiessuggesthatconsumerfiadgenerallya positiveattitudetowardshe Nutri

Score label, despitei gnal ing a fAunheal thyo pr oduarsymerk alreadyb ot h
knew the NutrScore system, their perception for this FOP label drastichlypgedindeed consumerin this
segmenshoweda negativeW TP for this attributein bath thecasestudies.Our resultsappearedo bein contrast

with previousstudies(Egnelletal., 2018;Juliaetal.,
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2017) and guestions the ability of the NtiGore to be seléxplanatory, as it sets out to baurthermore, we
found that consumers who know the NuBtore behave similarly. Being noar i ance wit hin
behaviours in this group, it can be said that all the costumers attritagatavevalue toa product labelled with
theNutri-Score(D score- orangeabel).

Conclusions:

Concluding, our work, do not confirm the supposed ability of the MNidare to be seléxplanatoryhile its

i mpact on consumerso6 preferences de meaningss kmmown, theh e |
presence of a D ladt on NutriScore FOP negatively affect the perceivedle of the product, independently

from the Gls quality label.
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Introduction

The adoption of a new European legislation regulating geographical indications (GIs) is exptbetddsin
quarter of 2021. According to the Europg2ommission inception impact assessm@&utropean Commission,
2020), the new legislation should address several objectives: increasesthieability of Gl schemes (in line
with the Farm to Fork strategy), increase the protection @r@luctson the maket, andsimplify therules and
procedureshatgovernthe Glsystem.

The European Gl protection for food products started in 1992. To date, more than 1500 prophudtctee in

the EU, for a sales val ue(Euopean CommissiodgpalpThaintportancedf7 b i |
this policy is alsohighlightedby the stancetakenby the EU in international debates in favour of Gl protection
(Hughes, 2006; Josling, 2006) as well as byitwtusion of Gl schemesn bilateral agreementsvith third
countries.

These high figures, however, mask a heavily heterogeneous situation in terms of thedgrea@! policy
across the continent. Actually, more than 70% of the European Gls are registerddeditberanearcountries,
whosepre-existentnationalGl legislationsformedthe basisof the common Gl policy (Moran, 1993). A spatial
concentrationof the Gls is not peculiar of a macsoaleof analysis sincelargedifferencesareobservedeven
betweerdifferentareaswithin individual countries.

Also in view of the announced policy revision, it might therefore be worth asking whether Gty a tool
designed for specific contexts (Parrot et al. (2002), for example, argue that Gitoeed on the Mediterranean
coneept of food quality), or whether they are a tool everyonebearefit from. To shed light on this issue, a
preliminary step would be to investigate the dynamidSlatgistration in different areas of the EU. Specifically,

in our study, we try to understd whethefi G oor 6 r egi ons ar-ei chdbchieggounop
whether the gap in the numbafrregisteredood Gls tends to persist over tinlo do so, we appliedlassical
convergencanalysisfrom economiagrowthliterature(Salai-Martin, 1996)to the context of5l registration.

Data and methods

To analysahetrendsin thenumberof registeredslsin Europearregionswe conducta convergence analysis at
the NUTS2 regional level. Exploiting information frorAenbrosia andproduct specifications, we determine,
for each regionthe total number of registere@ls in eachyear from 2000 to 2018. The analysisill be
conducted on all EU countries that were part offblein 2000.

Two classical measures of convergencesigenaconvergence and betanvergence (Stefanini at., 2020).
Sigmaconvergence is usually assessed through the distribution of the variancevafidie of interest over
time. In our context, the analysis of sigitanvergence provides a diréactormation about how the gap between
regions with a different number of registered Gls in 20@€variedover time.

The concept of beteonvergence, on the other hand, derives from economic growth theaslated the growth
rate of a certain variable t@ivalue in the first year of the analysis. Toavergence parameter is estimated from
a loglog regression of the growth rate over the insiimick. A negative parameter signals the presence of beta
convergence, i.e. observations with a laméal stack grow fasterthan observationsith ahigher stock.

Because of the spatial nature of the phenomenon we are investigating, we take into accoudyrspaties in
two different ways. First, after we tested for spatial correlation in the residualsagfgtegated OLS regression,
we implement a spatial error model. An alternative way is to lookhfopresence of spatial regimes, based on
the number of registered Gls, using the G* statidéeeloped by Ord and Getis (1995). A regression for the
identification of beteconvergence isstimatedseparatelyor eachregime.
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Preliminary results and discussion
Basicconvergence analysis

A preliminary analysis was conducted on the three leading countries in terms of the numaggstefedGl
productsitaly, FranceandSpain.With respecto theinvestigatiorof sigma convergence, the standard deviation

of the total Gl registrations in the studied regions increas#teiperiod 2002018 (Figure 1). This suggests
that regions diverged in terms of thember of Glregistrations, since the gap between them widened over time
rather than reduced. Basically, regitimst had more Gl products in 2000 registered more Gls, in the period under
consideration, tharegionsthathadalower numberof Gl products.

Figure 1. Standarddeviation ofthetotal numberof registered Gls in eaddUTS2 region
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This evidenceis in line with somehypotheseshat suggestthe presenceof self-reinforcing mechanisms that
stimulate the registration of Gls in arehat already use the Gl tool to a greatent. It is the case, for example,

of the hypothesis of Huysmans and Swinnen (2019), who dla@mnaccumulated institutional and political
capacities might constitute a decisive advantagerdgistering additiorlaGl products. Alternatively, the
observed pattern could suggest thatsbnzer r i er s -pproaewe mtegii @Ins o chat cle gu |
This would be the casedtiltural barriers are present (Parrot et al., 2002), for example because of ¢henoe=f

of localactorsfor other valorisatiorools.

Despite the absence of sigianvergence, however, we found evidence of-betevergence. Theimple OLS
estimation provides a negative and significant parameter associated to the initialf segikered Gls f = -
0.24, pvalue = 0.000). The spatial analysis, however, revealed that smatt@orrelation was present both in
the initial stock of r -ealyie ©0rM26)as vkllas in (hélesidaats @fsthBLS
regressiof Mo r bh=r0A6& pvalue =0.031).

I
o

Spatialanalysis

Spatial informationwas included for the estimation of bet@nvergence iriwo different ways. First, we
implemented a spatial error model, which, according to standard and robust LM fest&ried over a spatial
lag model. The results reported in Table 1 show thatdmtsergence isbservedevenwhenwe control for
spatialcorrelation.

Table 1. Estimates ofhe spatialerrormodel

Estimate
Intercept 1.47°(0.14)
log(GI_2000) 024" (0.05)
o 0.32

Note: Asterisksand double asterisks denote significanci@l 0% andb% levelrespectively.
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The second way in which we explored the influence of spatial information was looking ffoesie@ce of spatial
regimes. The G* statistic allowed us to identify a core of NUTS2 regions witbhanumber of Gls in 2000
whose neighbours also had a high number of Gls. The OLS estioratas regimeandfor the groupcontaining
all the other regionarereportedin Table2.

Table 2. OLS estimates fothetwo spatial regimes

Coreregime Otherregions
Intercept 1.487(0.14) 1.487(0.17)
log(G1_2000) |-0.24™ (0.04) -0.28" (0.07)

Note: Asterisksand double asterisks denote significanchel 0% and5% level respectively.

Theseresultshighlightthat,in additionto anoverallconvergencealsointra-groupbeta convergence is present,
with similar rates inthetwo groupB.hi s suggest s t headobetdconvergdowandacerainr e g i
steadystate.

Overall, the presence ofbetao nver gence -pogmal se ¢ ihan s flGdegistratibnithgnh e r
regions with a higher initial Gl stock. It is important to note that this result is cantirast with the evidencd o
sigmaconvergence reported above. As noted by-BMartin (1996),betaconvergence is a necessary but not a
sufficient condition for sigma&onvergence. In our casepassible explanation is that the initial number of Gls
in some regions is very lown tthis case, thegegions will exhibit high growth rates even if they register fewer
Gls than Glrich regions. Furtheanalysisconductedverdifferenttime periodswill disentangle the issue.

Conclusions

The analysis we performed aimedpabviding a first systematic and structured exploration ofréggstration
dynamics of Gl products in the EU. The preliminary results show that the gap beegesrs with different
numbersof Gls has actually widenedin the last 20 years, despitepoorer

regions (in terms of registered Gls) grew faster than richer ones. It is important to note, htveg¢ubese
preliminary results hardly represent the larger EU context, because they are obtaitlecbé&araditional Gl
countries, whose dynamics migha different from those of the rest of Europle wideningof the analysisto
othercountrieghatwe areexpectingo perform,especiallyncludingEastEuropearcountrieswill provide more
insightful evidencesandconsiderations.
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Introduction

Many funding agenciesand governmentssupportvarietiesof agricultureinterventions(innovationsand
policies) such as improved breeds, new farming technologies, credit facéttetgra Thesdnterventions
have several benefits, including the potential to significantly improve the livelihoogvelhdbeing of poor
farmersandenhanceheeconomicsituationin thetargetarea However,almosall thesantervention®perate
underrisksanduncertaintiesanddecisionswill be madeto selectthemostpromisinginnovationwith high
potentialbenefitsandminimal risk. Recognizingandmeasuringhe potential benefits and uncertainties of
interventions is a milestone in policy analysis. It iSmtérest to policymakers and program funders, and it
has several advantages. The Potential BeAeflysis (PBA) promotes evidendmsed policyormulation,
accountability, minimizes the risk ddilure, and prioritizes innovation at any given time (Howlett 2009). A
correct forecast of the potenttanefit of interventions will help policymakers and funders prioritize their limited
resources iprojectsto maximize economic and social benefits. The process of forecasting the potential benefits
could alsohelp policy analysisand programimplementergo identify andreducepotentialrisks associated
withnew or scalingexistinginnovations.

However, the current use of-@xte analysis for this purpose tends to be tasking for many agricsaarch
settingsgespeciallyin governmentnstitutions,multi researchor developmeninstitutionsandinternational
nongovernmentabrganizationsvith multiple competingnnovationsandimpactareasForinstanceanex-

ante analysisequiresadifferentanalyticalapproacHor eachinnovationwhich is often challenging because

of the high cost to do thisxercise, and high data and tineguirementsT his paperis motivatedoy theneed

to developa PBA tool 1 aholistic, systematicandrapid framework to forecast the benefits of innovations to
support decisiomaking on the innovatiorandpolicies that should be funded or implemented in the presence
of several alternatives. The PB#ol will estimate a degree of uncertainties which is came from three main
sources: a) inherenincertaintiegi.e typeof innovationandwhetherinnovationis includedin aninnovation
package)b)measuremengrror (basedon the reliability of proposedheory of change)andc) designing
parametergbasednabroadersetof variablesvhichencompassamplementationsadoptionandreadiness

of the system to the changes). Such uncertainties will help classify innovation basetatal benefits

and assess the robustness of the available estimation. The graph (Fig 1jpgshpessibleoutcomesof
which the mostdesiredis the investmentthat falls in the situation D.Theinvestmentaunderthis situationhas

high benefitsandlow level of uncertaintieslnvestmentghatfall in situationsA andC needto bereformulated
bothin design andimpacts. The investments gituation B require further information, perhaps from another
evaluator.
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Figure 1. Graphof projectedbenefitsanduncertainties
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Projected benefits

This abstract presents a brief overview of the concept of the projected benefits. It reviemethibwds for
measuring projected benefits in agricultural research settings and applying omeetholin agriculture
researclsettingwith severakcompetingnnovations.

Materials and method

The PBA is based on qualitative analysis to discern what works fatdkeholders. It follows a staggate
process. It is particularly important not to mistake PBA with the-besgfit analysis or othanonetary
assessmentike contingentvaluationsand hedonicpricing. While the monetaryassessmenisrovidean
overallbenchmarkof the economicbenefits the limitation of this methodistheir norinclusiveness of other
important objectives and criteria e.g social benefits, equity, and mduids and the difficulties in accounting

for intertemporal choices within theocial discount ratéBartolini andViaggi 2010). The PBA adoptsthe
multiple criteriadecisionanaking(MCDM) systemtoprovide inclusive, logical, consistent and systematic
evaluations (Weber & Rsohracher, 2012)examinesseveralobjectivedomains,including institutional
capacity technicalefficiencyandbenefitalong the three main stages of theory of change; research output,
research outcome and reseantipacts.We apply PBA to the prioritization of the portfolio innovationthat

is annuallyareamanagedy the WORLDFISH institute. The portfolio includes 28 different typologies of
innovation, which arapplied to more than 20 different countries. The data are collected directly to the
Policy Officer inchargeof proposingnformationin theircountry.

Pre-concept stagein the preconcept stage, the stakeholders will recruit an independent analystillvread

the PBA task.The analyst will work with stakeholders and investment managers in nmexpligit the
candidatennovationsthetheoryof changeincludingtheunderlyingassumptionaboutow anintervention

is meantto work, whatimpactseachstageit is expectedo have,andevidencef their link to the institutions'
impact areasConcept stagein the concept stage, using a rapid surtegjnvestmenmanagersvill provide
empiricalevidenceg(e.g.,targetbeneficiariespaselinevaluesbenefitratesof theindicators)to populatethe
theory of change.The investmentmanagerswill alsorespondio uncertaintymeasuringpolicy parameters
developedrom relevantheoriesandliteraturgsee Table 1)Proposal Stage:The analyst analyze the data
and present the result tovestmentmanagers for corrections and adjustments with additional data.
Implementation Stage The finalresult will be presentedo stakeholdergor decisiormaking.
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Table1 relevantpolicy parameteraisedin themodel

Parameter Questions
Type of innovation* | Radical VS incremental
Package of innovation * | Would the proposed innovation be implemented along with other supporting
innovation
Sociopolitical climate:* | A negative socio-political climate would make complex both the acceptability or the
implementation of the innovation
Clear goals* | Increase the acceptability of innovation
Theory of change® | Assessment 1.2: Is the theory of change provided
Assessment 1.3: Does the theory of change make sense and show a causal link
between the input and impact.
Relative advantage | How likely will this technology offer higher advantages in terms of cost and technical
effectiveness over existing technologies
Compatibility | How likely does this technology matches the values, standards, and perceived needs
of the farmers?
Low complexity | How likely will the farmers find this technology easy to use?

Technical support | How likely will the farmers quickly access expert information that will assist in the use
of the innovation?
Social network | Are the targeted farmers' members of an active social network, e.g., cooperative,
farmers association
Income | The farmers have sufficient income and able to afford the technology without
assistance?
Education | Farmers needs specific education or skill to implement the innovation?
Knowledge | Farmers have some knowledge about this innovation
Access to credit | Do farmers need to access credit to be able to adopt this technology?
Attitude to change | What is the farmers' attitude to change' in general
Innovation —system fit | What is the innovation fits in the existing system
User involvement in | The farmers involved in the development of the technology
specification
Implementation process | The innovation requires a hands-on approach or package of innovations and training
to enhance the adoption process

* specificfor theconcepistage.
Source:Pathaketal. (2019);andauthorscompilation.

There is a need to define the data gathering method and the method of analysisdéd etheconcept
andproposalktage.

Data gathering method - Several data gathering methods can be considered part of the qualitative
techniques,including the Delphi method, panel consensusyisionary forecast,and historical analogy.
Followingtherealistapproactio evaluationPawsoretal. 2005),we proposeadoptingthehistoricalnalogy
andpanelconsensumethoddor datacollection.Thehistoricalanalogymethodadoptshechange pattern or
impact rate of a similaintervention in projecting the benefit rate of candidaterventions. On the other
hand, the panel consensus method assumes that several experts caheamimeeaccuratdorecasthanone
personThehistoricalanalogyshouldbeusedn all casesvith apre-existingevaluatiororimpactassessment

of similarintervention;otherwisethe panelconsensushouldbe used.

Method of analysis- The projected benefit is analyzed by estimating five variables: 1) the impactaackas
indicators, 2) the expected beneficiari@sthe projected scord) the (uncertainties), also calladjustmentr
correctionfactor,and5) theshort,mediumandlong termprojections.Thesevariablesre obtained through a
stochastic processpplying the adjusted weighted sum algorithm, Monte Caploroach, and Bass diffusion
model function (The analysis STATA do file would be made availdtg@ace, the method is easy to apply).
The approach allows to include uncertainties in simulation tsastlensomeparametersre unknown.The
projectedassessmerttassomeinherentuncertaintydueto a lack of information on both adoption, design,
and impact. The acquisition of this informationpving a step forward in the policy loop cycle (ifeom
concept to full proposal stage), can redheaincertaintiesThe analyticalstepof PBA is presentedn a
simplifiedwayin Figurel.
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Figure 1: TheProjectedBenefitAnalysismethod
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Application Result

We have applied our method to assess the projected benefit of 4 different innovations providddBigh.
Theseinnovationsare basedon aguacultureandfisheries,spanningfrom geneticimprovement (GIFT) to
innovative fish management (i.e., polyculture). Our PBA model supportsothparisonof impactin
differentcountriesasit explicitly includesanassessmeruif relevantpolicyparameteraffectingtheadoption
andthe impact. Applying the PBA tool in the WorldFishinnovationportfolio allows testing the model's
validity in different contexts and different innovation packaBesliminary results show that the quality of
information about the policy parameters and projestedeprovidedby theinvestnentmanagerss key to
asuccessfubenefitprojection.Figure2 showsanexampleof possibleresultsof the modelovertime (short
term,mediumtermandlongterm).

Figure 2. Cumulative# peoplewith reducedpoverty(panelA usinginformationcollectedadconcepstage;
panelB usinginformationcollectedat full proposal stage)
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Figure 2 provides an overview of Genetically Improved Farmed Tilapia (GIFT) infahe CGIARimpact
indicatorindicatorg#peopleassistedn exiting poverty).Themodelis appliedin Bangladesht two different
policy stages (i.e., concept level and proposal level). The result shows thanakation would provide
low benefit in the short term, as the potential adopters and beneficigigsite low. However, it also
shows a strong performance in the medium and long termnagation requires additional knowledge about
the innovation and further education to recaivere adopters. Besides this result, the final result presented to
stakeholders would include the value of grejected benefits in the short, medium, and long term for every
impact indicator selected by thevestmentmanagerThe final resultwill alsoincludean aggregatiorof
benefitswithin anindividualinnovationusedto compareotherinnovations.
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Conclusion

The projected benefit is an innovative tool to improve the quality of deeisiking by allowing detter
informed prioritization of the portfolio of innovation based on their potential impacts broad set of
indicators. The PBA can support the empowerment of local policymakers inlratenstandingheimpact
pathwaybasedon scientific evidenceanddetectthe mostcritical pointinthe implementation process. The
model can improve the current evaluation system by providiqgck androughevaluationstepbeforean
ex-anteevaluationManaginguncertaintieandprojectedenefits can allovidentifying policies that do not
need to collect further information before timaplementation, or vice versa, describe which further
information is needed to collect to deal witle mostcritical stepof the processMoreover thisinformation
can
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Introduction

Climate change has become increasingly relevant in recent years and research has paidttgotongp this
issue.Agricultural activity, amongothers,contributessignificantly to this phenomenon and the relevant role
played bylivestock farming has been highlighted (Caro et 2014). Therefore, phenomenaith a high
environmentalmpactarelinked to it, suchasthe emissiomf Green House Gas Emissions (GHGs), as well as
land consumption for feed production (Mancesal.,2019;PeyraucandMacLeod,2020).Livestockfarmingin
Europeis confirmedas a significantontributor to GHGs emissions (Lesschen et al., 2011), and among the
different types of livestoctarming, cattle farming was found by many authors tthikeemost important (Havlik

et al., 2014Bogaertstal.,2017).

Assessing the sustainability of European livestock farming in detail is challenging, as itisbuad multiple
determinants and interests of many stakeholders, such as producers anehgkdics (Gerdessen and Pascucci,
2013). Moreoverthe presence of severdifferentlivestockmanagement models also leads to heterogeneous
impacts in GHGs production, where a system thateasegroductionefficiency may leadto lower GHG
production(Havlik etal., 2014;PeyraucandMacLeod,2020).

In addition, in line with the European New Green Deal (European Commission, 2020), pvbbses
sustainability and efficiency targets, the difficulty of linking the efficient use of resotortiesmaintenancef
productionefficiency has beetighlighted.

It is therefore useful, given the scarcity of studies with arsgibnal level of detail, to conduct amalysis of
European livestock farming models considering the environmental andesmmrionic sustainabilityaspects.

Given the economic and social importance of the cattle sector, this study aims to fill this ayzgdyisyngits
structureanddifferentmanagemenpatterns.

Consideringthat the Europeanregions have specific characteristicsand production potential, expressed in
different management models, the aim of the work is to identify these farming systelaks at a subegional
scale, with particular regard to environmental and economic sustainabjbiegts.

Methodology

This work aims to characterize the cattle breeding sector based ofesonmmic indicators weknownby the
literature ,suchaslandusecategory(e.g.,cerealspastureandmeadow®r permanergrasslands), structural data
like farm size, antbusiness characteristics, such as the labour forcatgiarmmanagemernty naturalor legal
persong(Garciaet al., 2010; D'Amico et al., 2013; Coppolat al., 2018). Theseindicatorswere combinedto
analysethe environmentalmpactandthe intensivenesaspectsnamelylivestockunitsperhectargXavier etal.,
2018)andtheratioof irrigatecarea toutilised agriculturalarea(Mucharametal., 2019).

ThedatawerederivediromtheEUROSTATdatabasajsing theNUTS 2 subregional classificatidevel of detail,
asupdatedn 2016,where thdJK is still includedin the analysis.

Multivariate statistical analyses, in particular by means of a Principal Components Analysiswefejarried
out to examine the largemount of available information and to identify the na@mnagemenpatternsof cattle
breedingin the EU.

Subsequently, a cluster analysis has been carried out usiegis method, to characterise Bugopean regions
according to the highlighted managemh patterns in homogeneous groups, ubibg S 2 regions as units.
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Main results and discussion

The PCA allowed to identify four principal components, with an explained variance of 73%ubequent
cluster analysis, linked to thgeeographical classification of the territory on the basiNdTS 2 classification,
allowed to identify five groups of farms differently characterised by thaitagement model. Cluster 1 is mainly
characterised by highly specialised activities, intenaitg economic output and is scarcely present on the
territory, while the second one presents a sgairesence of cattle farms. The third one has farms with marginal
and high sustainable characteristids|e the fourth presents intensive activities. Tast Icluster has the most
extensive characteristiemdis themostwidespreacamongthe EU regions.

The results confirm the initial hypothesis that each farming system and management mdifidrbat effects
on the sustainability of livestock farmindsa showing a strong regionalisation thatrcome the borders of each
state and joins NUTS 2 regions in different countries (Oenema 20@¥;Velthof etal., 2009).

It is possibleto highlighttwo differentclusterghatarewell performingin termsof sustainabilitythethird cluster
of cattlefarmsis well performingin termsof environmentasustainabilityandis mainlyspread in Ireland, north
central Great Britain, northern Spain, eeshtral France and a large partloé southcentralAlpine region.In
termsof economicsustainability,however,it is mainly expressedy the first cluster,locatedmainly in the
northerntalianregionsof theNetherlandsDespitethehigheconomic profitability of this type of farrthis cluster
is likely to face the greatest environmergiastainabilitychallenges inhe nextyears (Cozzi2007).

Conclusions

Our work constitutesa first systematicapproachto the analysisof the Europeanivestock productiorsystem,
providing someinterestinginsightsboth in termsof policy and businessstrategies Althoughany important
economic and environmental sustainability indicators, were not explored dueuatelability of statistical
official data for all the countrigavestigated (requiring further4idepthresearch), our results represent a useful
tool to support European decisiamaking on sustainabilitend circular economy, as well as to promote new
investments in research. Moreover, results ofghidy suggestew practices able to reduce the impact of climate
change, as well as to improve teffectivenes®f livestock managemeniegislationand animal welfare, thus
promotingmoresustainable (bothconomic ané&nvironmentaljnanagementnodels acrosgU.
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Introduzione

Attualmente, tutti i settori economici si trovano costretti ad affrontare le problematiche legate ai danni causati dai
disastri naturali, aumentadi causa del cambiamento climatico. [1] Sebbene gli eventi alluvionali siano sempre
meno importanti in termini di gravita, negli ultimi decenni il loro aumento in termini di frequenza in Europa
risulta essere sempre piu impattante sulle attivita econordatioeche i loro effetti si distribuiscono sul lungo
periodo [2]. Anche in Italia, il rischio alluvioni € una questione rilevante: solo dal 2010 al 2016 sono stati registrati
almeno 28 eventi alluvionali [2].

Per far fronte al | apep haoshiluppatoaa Direttva 2007/60/0E, nota anche come
"Direttiva alluvioni": la direttiva mira a stabilire un quadro normativo di riferimento per la valutazione e la
gestioneadel rischiolegatoalle alluvioni nei paesimembri[3]. Lo scopodelladirettiva e ridurrele conseguenze
negative delle alluvioni sulla salute umana, le attivita economiche, I'ambiente e il patrimonio culturdieeA tal

la direttivaprevedeun percorsdli attuazionattraversal qualeognistatomembrodeveredigereadeguatpiani di
gestione del rischio di alluvione. Tali piani hanno l'obiettivo di definire le misure che devonosggsmaeper
mitigarei dannipotenzialidellealluvioni nelleareearischio.

Trai settorieconomicicoinvolti, I'agricolturarisultaadoggiesserd settoreadaverricevutominorattenziond4],
[5]: in particolare)a maggiorpartedellaletteraturascientificadisponibilesi &€ concentrataullo studiodei danni
alle colture per la definizione delle misure dtigazione piuttosto che sulla stima dei danni nel settarcnico
[6]. Capireinfatti quali sianoesattamentgli effettid e | | 6 a$ U lu v & aantiecaicedilgprimo passo per
determinare quali azioni di recupero dovrebbero esatr@prese e quindi stimare l'impaggonomicaodi tale
recupero.

Al'la lTuce di ci,, | 6obiettivo generale dell""anal

riconosceree valutare i danni economici provocati dalle alluvioni nelle aziende zootecniche da latte,
focalizzandossuaspettinerential benesseranimale.

Nella primafasedello studio[6] conl 6 a di espedtidel settore(focusgroupscondotticonallevatorie medici

veterinari),sonostateidentificatele categoriedi dannoin riferimentoalle aziendedi bovinedalatte; é statoin

questo modo possibile costruire flntamewaorkteorico [6] per la definizione delle classi di danno specifipie
| 6 a z zoetecnicaDal modelloteorizzatd6] i dannivengonaguindi suddivisiin duemacraclassi:

danni alla strutturd e | | 6 &arn structdrd, che comprendondanni agli edifici,alle macchinealle strade,
alleriservedi alimentostoccatdfossasilos); danniallamandria

Queste classi vengono pdescritte come direttamente dipendenti da due gruppi di parametri, definiti di
vulnerabilitd (ad esempio, lo stato di salute della mandria prima dell'alluvione) e di pericolo (ad esempio, la
stagione, la velocita dell'acqua, il volume e la natura dei sediini6]. Inoltre, viene considerata udianensione
temporale nel modello come componente in grado di identificare i danni che si manifestahveatdjparsi
dell'evento, cioé i danni a lungo termine/indiretti, come proposto da Merz et al., 20&0 pFjzzonti temporali

entro i quali i danni identificati si possono risolvere sono stati scelti sulla basenfi@lieazioniottenutedal
focusgroupdal qualeé emersacheperprimo, € necessarigonsiderareel modelloun arcotemporalebreve,di
circaduemesi;il secondmrizzontee un periodomedio,di circaunanno;il terzo perioddungo, stimatoin circa

di treanni.

Nella seconda fase dello studio il modello & stato espanso prendendo in considerazione i danni specifici alla
mandria che rapprs ent a | a principale fonte di reddito per
ulteriori gruppi di danni unicamente riferiti alla ma@d asse fidanni alla mandr i ac
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| 6 e vadluridnalehaun effettosullivello di benesserdelle bovine.Questigruppidi dannisonostatidunque
denominati: nutrizione (nutrition), salute (health, efficienza riproduttiva (reproductive efficiency e
comportamentgbehavio}.

Figura 1- Frameworkteoricodescrittivodelle categoriedi dannoagli allevamentdi bovinedalatte (estensione
daGaviglioetal., 2019)
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Descrizionedei dati e metodologiadi ricerca

Partendo dal modello iniziale [6] che teneva in considerazione solo alcuni danmiaalthia riportati dagli
allevatori coinvolti nefocus groupssi € proceduto a ricercare i danni specifici alla mandria in letteratdeeein
fasi:

la primasi & concentrataull'identificazionedei dannidaalluvioneagli allevamentbovini riportatiinletteratura,
sia sulla base di analisi di casi di studio che su studi empirici, per determinare in myaaigasivagli effetti di
tali eventiin questerealtaproduttive;

la seconda si € concentrata sulla quantificazione dell'impatto di datini identificati in letteraturattraverso
unasecondaicercabibliografica.

1 mat eriale bibliografico utilizzato per l 6anali
ScopusE e Web of SciencekE ittrearmi ta&p d suittiil pagesmel 1dd i n
campiondinale:

perlafasea)impattidiretti daalluvionesullagestioneadeicapi,sullaproduzionee sulbenesserdellebovine(sono
statiinclusianchestudisecondariacausalellelimitate fonti disponibilisull'argomento);

perlafaseb) datiriferiti adannispecificicircal'impattod e | | 6 adullemandriadirb@vinedalatteidentificati
nellafasea.

Il campiondinale contieneguindiundiciarticoli: settearticoli recuperatin fasea) e quattrorecuperatin faseb).
Discussionesui risultati

Analizzata la bibliografia, seguenddrimeworkdi riferimento, i risultati ottenuti sono stati categorizzatilae
livelli.

Il primo livello vede da una parte i danni alla mandria considieréircaso peggiore (a seconda dei paraitietri

vulnerabilit”™ e di pericolo) [9]: il bovi motrepb@ t r e b
decider e di riformare  6ani mal e a causaiondle bl e P
nel | 6i mmaeltlvioad. loa mprie di guesti animali avra quindi un effetto sulla quota di rinfcatiagoria

denominataDeadanimalg. Dall'altro lato, comeaccadenellamaggiorpartedei casi,il bovinoche sopravvive
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all'alluvione potrebbe avere necessita di essere curato con trattamenti specifici per la risdiegiicstati
patologiciconseguenta | | 6 a |(dategeriadenorainataSurvivinganimalg.

Unseconddivello di categorizzaziondescrivepiu nel dettagliocio cheaccadeallamandrial dannirecuperatin

|l etteratura sono quindi stati raggr uppatdopravisbub,i nt e
I danni sono stati divisi in sottocategorie nominate: (mal)nutriziongrifjon), salute kealth)efficienza
riproduttiva(reproductiveefficiency) stressD a | | paateé perguantoriguardai dannicheinvecehannocome
conseguenzda riforma non pianificatadel bovino, le sottocategorigreviste sono statedenominate: salute
(health), annegamentalfowning ed efficienza riproduttivar¢productive efficiendyInoltre,comenelmodello

inziale[6] sonoutilizzatii tre orizzontitemporalientroi qualii danniidentificati si possonaisolvere.

Perquant o riguarda | a quantificazione del |l 6ensbriot ™ d
stati limitati; pertanto,dove non e statopossibileottenereinformazioni, & stataapplicataun'approssimazione
relativaacondizionidi scarsagiened e | | 6 aobpteceica@uastaceltae stataoperatgoichéil deterioramento

del | 6 amistalleneltpestalluvione potrebbeessereresponsabiledell'insorgenzadi nuove malattie o
dell'esacerbaziondi quellegia presentin stalla.

Conclusioni

I risultatdi ottenut.i del |l 6anal i si del l a | etterat:!
evidenziato che alcuni tipi di danno ri sul tdamio e s s
dovuti alla malnutrizione a causa dei cambiamenti forzati di dieta), mentre per altri tipi di danmoevioé
riscontro.Questquodipenderalallamaggiordrequenzali determinat@roblematicheonseguenziah | | 6 event
alluvionale e dal fatto che, per alcunidann | 6i mpatt o economico saolin bi |l a
letteratura (come per la mastite, condizione patologica ormai tra le pit comuni e costose d¢¥hettufesti,

stime dell'impatto economico delle malattie sono state effettuate [9nd Questi dati giferiscono a stime in
condizioni normali. Infine, l'importanza relativa attribuita dalla letteratura a certi d@hdb rispetto ad altri puo
dipendere dal fatto che siano ad oggi state condotte poche aollsgomentoprobabilmente anche a causa

degli ostacoli di diversa natura che possono presentarsi nella stima del deattdznotecnichecomequella

presan esamg11].

Seppulimitate, le fonti utilizzaterisultanocomunquen gradodi fornire informazionirilevanti sullevariabili che
dovrebbero essere prese in considerazione per valutare il benessere generale delle bovine da latie in caso
alluvione. Dunque,un'analisicompletadelle categoriedi potenzialidannida alluvione come quella proposta
potrebbe, da una parte, aiutare gli allevatori a valutare il cambiamento delle condizioni della mandria,
confrontandda situazionepre- e postalluvione sottolineandd'importanzadellaraccoltadati per unacorretta
gestionetecnicaed economicadegli allevamentiD a | | aaté,itrisuléati ottenutipotrebbercesserautilizzati

dal |l 6esti mat or e, al fine di val utare il dandetle ut i |
realtd zootecniche considerate. E infessenziale che studi futuri si concentrino sulla quantificaziendanni
individuati dal modello per ottenere una valutazieadeneno in termini teorieidelle possibiliconseguenze degli

eventi alluvionali sul bilancio degli allevamenti di bovine déelathe potrebbero inoltresultarefunzionaliallo
sviluppodi strategiedi mitigazioneadatteal contestgresoin esame.
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Introduction

Food production and consumption are responsible for environmental impacts andctiamage (Palmieri et al.,
2017). In particular, livestock productiyp a significant role imumandiet dueto their uniguenessjesirability,
economicabndnutritionalvalue(Miglietta etal., 2021).However theseproductsareoftenassociatedavith high
environmentalmpacts.The challengeof meetingthe dietaryrequirement®f anincreasingvorld population is
stimulating a strong debate about the sustainability of currentgomtlictionsystemsespeciallyreferringto
productsof animalorigin (R6dset al., 2017;Benéet al., 2019).In the last years,therehasbeenanincreasing
demandor nondairy alternatives, which nowadays represent a wide segment for the food market (Sethi et al.,
2016). The market for plafttased beverages is indeed constantly expandindhenieénaan be attributed both

to its nutritional properties and to the lower environmental impaased by its production (Grant and Hicks,
2018). According to Willet et al. (2019hereshould be a major reduction in the amount of animal foods
consumed globally, which is atcordance wh the recommendations of the 2030 Agenda for Sustainable
Development adheUnitedN a t i Foadartd Agriculture Organization(FAO). Italy is amongthe main milk
producer in Europe and its dairy sector represents more than 12% of thartaigkr ofthe agrifood sector
(ISMEA, 2021). Howeveraccording to data from the Italian Statisti€dfice (www.istat.it)in 2016, the market

of plantbased drinks was growing, in particutbat ofsoy drinks

During the past few years there has baerncreasing focus on the contribution of fgdduction specifically

to climate change (Vetter et al., 2017; Mend@amon et al., 2021Eriksson et al., 2015; Bonamente et al.,
2016). This has resulted in a widespread commaniyindustry interesiniassessing the life cycle of food
products with regard to greenhogas (GHG) emissions, i.e. the carbon footprint (CF) of the products. The
carbon footprin{ CF) is an indicator which expresses the total greenhouse gas emissions associatedrdirectly
indirectly witha producin CQO; equivalent (Wiedmann aridinx, 2008).

Therefore, considering the important role plays by ptersted beverages in guarantedhmgtransition towards
low animatbased diets envisaged by the 2030 Agendapthsentvork hasthe following main objectived) to
evaluate the carbon footprint of cow milk ama¢ompare it with the carbon footprint of the most widespread
equivalent planbasedproduct: soy drink; Il) to use the carbon footprint results to evaluasutigtitutability of
cow's milk with the soy drink, finding a traadf between environmental, economic andritionaladvantages.

Materials and Methods
Systemboundariesand functional unit

In order to estimate the carbon footprint of cow milk andradk, first we identified thproduction systems that
consist of sequential process steps. A schematic overview pfddactionsystembothfor cow andsoy milk
areshown in Figurel andFigure?2.
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Figure 1. System boundariesf cow milk productionchain
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TheFU usedn thisstudyis a1 kg drink bottle(cowmilk andsoydrink),assumingdensityf 1 kg/L.

Data collectionand carbon footprint assessment

Forthepurpose®f thiswork, thecow'smilk andsoymilk supplychainswerecomparedlothisend,information
from institutional sourcesand previousstudieswere collectedand processedn particular, data on cow milk
production in Italy for the year 201@=re takefrom database providduy theltalian NationalStatistical Institute.

Methodsandestimateof emissionsare primarily basedon the latestiPCC guidelines(IPCC2006 a,b) and the

sources of data needed to assess the carbon footprafitcave in Tablel.
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Table 1. Datasourcesy phaseof theproductionchain

FU

Production phase

Data

Source

Cowmilk (1kg)

ForageCultivation

Cropyield (kg/h)

FAOSTAT (2021)

N in syntheticfertilizers (kg/year)

Crop residuegKg/year)

BaldoniandGiardini (2003)

EF1

Fraggasf

EF2

Fradeach

IPCC(2006a)

EF3

lAnimal Breeding

N in manure(kg/year)

FAOSTAT(2021)

EF4

Fraggasf

EF5

Fradeach

IPCC(2006b)

EF6

CO2 emissions

Jayasundaraetal. (2019)

Soydrink (1kg)

CH4 emission FAOSTAT (2021)
ProductiorandPackaging CO2 emissions FAO (2010)
Cropyield (kg/h) FAOSTAT (2021)

SoybearCultivation

N in syntheticfertilizers (Kg/year)

CropresiduegKg)

BaldoniandGiardini (2003)

EF1

Fraggasf

EF2

Fragleach

IPCC(2006a)

EF3

ICO2 emissions

HendersorandUnnasch(2017)

ProductiorandPackaging

CO2 emissions

HendersorandUnnasch(2017)

Resultsand discussion

The total GHG emissions for cow milk and soy drinking are presented in FigelbeTha CF of cow milk fell

in the range 0.99.08 Kg CQe{L with 90% certainty and the CF sby drinking in the range 0.8152 Kg
COuedL with 90% certainty. Tarefore, considerinthe entire production chain, the production of a liter of soy
drink has an environmentimhpact of 50% lower than the production of a liter of cow's milk. Furthermore, there
aredifferences in the percentage contribution of each ptamuphase to the total carbfwotprint. The upstream
production processes of cow's milk account for more than 80& mferallemissionsin the productionof the

soy drink, the core processeare responsible fomostof the emissions, Consideringcow milk, the animal
breedinginvolves the higheshegative externalities, with emissions that exceed 60% of the total CF. The

emissions frontropresiduef forage andoy arenot very significanbothfor soy drinkandcow milk.
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Figure 3. a) Carbon Footprint of 1L of Cow milk and 1L of Soy drifi; Relative (%)contribution of each
production phase to the total Carbon Footprint of Cow milk andd8nig
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Turning our attention to Carbon Footprint Economic Intensity results (Figure 4cpossileo noticethatthe
highestvalueof parameteCFElk is associatewvith cowmilk (0.72Kg CO.-e/l)). Onthe other hard, the valueof
paraneterCFHof soydrinkis 0.17Kg CO.- e/, which meansthat to produce a unit of economic output,an
amount of CO, of 77% lower than cow milk ismitted (Figure 4b). The result is justified by the high average
consumer price of the soy drink and its rather small carbon footprint. The emissions®f think are largely
offset by its economic value. However, there may be a problem théhaccesbility of the product by
consumers: in ltaly, the average price of 1L of soy disrB0% higherthan 1Lof cow milk (CLAL, 2021; IRI,
2018).

Furthermore, to evaluate the possible future food transition towardshalsed productis,is useful to compar
the environmental advantages, as well as the economic aspeatsthathe nutritional aspects. In particular,
according to Verduci et al. (2018), the soy dragntainsmuchlesscarbohydrateandfatsthancow'smilk. It
hasalower energyalueandalower proteinintake. Thebenefitsassociateavith theconsumptiorof thisdrink are
linkedto the absence of lactose and cholesterol, and its high digestibility. However, it camoosioerech
substitutgor cow'smilk, especiallyfor youngerchildren(Singhaletal.,2017)By dividing the Carbon Footprint
of both products to their respective protein value pbyinedhe quantityof CO, emittedperproteinproduced
(Figure 4c). Again, soy milk hashown greater eeefficiency. Howeve, taking into account the nutritional
difference, theenvironmental benefit is also reduced. In particular, in order to reach the nutritionabivedués
milk in terms of proteins, the consumption of the soy drink would have indbeased by 13%, liting its
environmental advantage and causing a high econexpiense.
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Figure 4. a) Average Carbon Footprint; b) Carbon Footprint Economic Intensity based on average consumer
price Italy in 2018; c) Kilograms of CG2g emitted per kilogram gifrotein produced
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Conclusion

Goal 12 of the 2030 Agenda intends to ensure sustainable patterns of food produatmmsantption, reducing

the consumption of animal products and limiting the contribugfagricultureto theclimatecrisis.To thisend,
theresultof thepresenstudyevaluatedheenvironmental and economic advantages of replacing an abasatl
product (cow milkjor a plantbased product (soy drink). From a purely environmental point of view, the soy
drink couldbeavalid substitutdor cow'smilk. However thehighaverageonsumepriceof soymilk isassociated

with its poornutritionallevel. In orderto reachthe proteincontenbf cow's milk, it would be necessary to increase
the consumption of soy milk by 13% amdththesameproteincontentto spends6%morethanfor cow'smilk.

In addition,vegetablproteinshavealower nutritionalquality thananimalproteins(M&kinenetal., 2016).In this
context,the beststrategyto ensuresustainablenodelsof food productionand consumptionyhile preserving
economic accessibility and nutritional levels, is to identify strategiemt@livestock farming more sustainable.
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Introduction

The dairy production provides excellent nutritional ingredients for the human diet, but it is sdsocaof
growing conflicts with other stakeholdeigroupsfor the negativeside effects. Theseeffectare caused by the
growing intensification of livestock activities due to consumption of agricultaral, (70%) used for grazing
and crop production, freshwater consumption-9800), GHGegemissionof nitrogen,sulphu, phosphorus
representinghe 9.8% of the total regional GHG emissiorf®(EuropearEnvironmentAgency,2019; FAO,2006;
Steinfeldetal.,2006;Leip etal.,2010) Thisworkis structured in three parts: the first ondéslicated to illustrate

the sustainability concept anddevelop the Multattribute utility function (MAUF) embedding the partial utility

of value andnonvalue attributes that compose the sustainability; the second part faces the methodology to
elaborae the Multi Criteria Decision Making (MCDM) approach in the version weighted goal programming
(WGP); the thirdpartis dedicatedio a casestudy ofsustainableation formulationfor milk production. The
scope is to show the different resutistained for the sustainability between Mi€DM approach and profit
maximization. The discussion of results will suggest also alternstivgionsto improvethe sustainabilityof
livestock activity.

Theoretical background

The Livestock Farmers are becioign more aware of the impact caused by the dairy produitttensification:
natural resource depletions, livestock intensification and air pollution (Zanin &02D). Sustainability is
defined a tridimensional abstract construct perceived by livegfiaskersand related to measurable indicators
of partial utility contribute of many attributes (Gocksik et 2015). The utility of this conceptfor farm
managemertiasbeendevelopedwvith the sociopsychologyheories (SPT) to explain tHeehavior of livestock
growers by including those attributes relate@ttuical obligations of livestock profession driving to behavioral
intention (Ajzen, 1991). In theustainableontestthe utility is expandedo includef u srelnonusevalues

at t r ithateegquereshé definition of criteria for their measurement. In the traditional livestock decision model
(LDM), revenue, cost or profit are measurable objectives quantified by market transactions. The inéiusionrof
val ue at ttedio begdtive sxternalitee$ (matural capital costs responsible of de@eakedivityof the
ecosystemsesources)in absenceof markettransactionsequirethe definition ofother measures based on the
collection of stakehoddeas$ 0r p daplétierr(Leback ai @l, 2@18)0Theo r
theoreticalapproacho the threedimensionalkconceptofsustainability (economic, social, environmental), is the
multiattribute utility function (MAUF), thats madeoperationalwith otherinstrumentsas goal, targetweights
anddeviationvariablesthatallow

to search for an efficient set (ES) fulfilling the condition of feasible non dominated Pareto sdlb&dgsS is a
compromise among the goals to be achieved simultaneously; the (goaktraints intraditional linear

programming) are made more flexible with the addition of two deviation varigtdesl p that represent the
under and over achievement of target with the distance between acaspisaiibrtarget level.

6 Data from FAO19 provides an estimate of 8.1 Gt@@. Methane (Chj accounts for about 50 percent of the total
followed by nitrous oxide (NO) and carbon dioxide (GPthat represent almost equal shares with 24 and 26 percent,
respectivelyEmissionsgn the EU come fromentericfermentationmainly ruminantsjandmanuremanagement.
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Methodology
MCDM is thetool to convertthetheoryinto decisions, developédd threesteps:
searctof datathatbestfit with the sustainability;

definition of the MAUF with conditions satisfying the linearity, additivity, and quasi convexitgrdingwith
the preferencegxpressed by LDMBalthusseret al.,2017);

iif) use of appropriate mukeriteria decision making in the weighted goal programming vefi$iGbM-WGP)
to elaborate sustainable solutions in different environmental conditiidistussiorof results.

The approach is formulated in two steps: the first one is addressed to find the optimal rationvgtiution
traditional LP approach. In the second step, the environmental constraints are added teffinikiainset that

is a ®mpromise solution among the various target and sensitivity analygesfamedwith weight change
(RomeroandRehman 1989).The externalityvaluesareobtainedwithdata from literature and empirical works,
the weights are computed with theethod derived fronanalytical hierarchical process (AHP). Following are
reported three group of constraints, quantifiadhomogeneous dimensionatale, toemulatethe three
dimensions ofustainability:

economicconstraintscostof ther a t iingrad@rdsandcostof externalities;
socialconstraintglefinedby the welfareof the cowwith satisfactorynutritionalconditions:
I maximumdry matterallowedto beingestedperday;

- energyintake (MFU);

- proteincontentin the dietto be satisfiedwith proteinfood.

environmental constraint: sustainability expressed by land, water and GHG consirhinend use; it was
assumed onka of land;

iii.2- wateruse:thevalue includghewaterusedfor cropirrigation andcow ingestion;
i1i.3 17 GHGegemissionsequivalencef CO2, NO, CH4 areobtainedrom literature.

TheMCDM assumegheminimizationof theweighteddeviationvariablespi fori =1 , & fromthearget values
representing an overachievement with vast of resources. The dispaaceseferred tmrgets measured in
different scale; to have comparable measures, these are converted invelaggepi% = pi/t.v*100/1 Finally,

pi is weightedwith wi, obtainedwith theinter criteria correlatiormethod(Romero and Rehman, 1989; Sahin,
2020).

Following is reported the formulation of MCDMWGP problem. The objective function (O.Fdportsthe
weighted deviations from target.

The MCDM1 WGP approach performs the search for the efficient set. The sustainable solgtiem iBy the
minimum weighted distance p from target. The decision variablesjdi@:i = 1 to 5referred to quantity of
nutritional ingredients in the dairy cow ratiand two deviation variables andpj for eachgoal.Followingis
theformal representation adhemodel:

(1) Objectivefunction U = min Swi*pi% fori=1,..., 8;
(2) s.t.targets gX)+qipOijb forj=1,..., 8;

" The transformation assumes that t@@responds to the absolute target value (t.v. >=0), then the transformation in
relative% value isobtained fronthe following proportion:pi/t.v %= pi/t.v *100
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This method allows tdind different solutions satisfying the conditions of the efficient set yatesentshe
sustainablecondition derivedfrom initial targetvaluesof the optimal diet at a minimumcost, and adding the
externality goals whose values are derived fr@rious sources. Sensitivignalysis provide other information
by changing parametrically the values of weights and targetsbaadiing the right anside values (RHS) that
indicate the amount of residual nerploitedresourcesTheg o a doeffizientsandtargetvaluesare obtained
from the first simulation,the pair ofdeviation variablegi and pi are assigned to every single goal. Deviations
measure the distantetween the aspiration target value and real achievement of the goalrsatiséyoptimal
dietcompatible with externalities. To the goals of traditional optimal solution are added threeegosdenting
the environmental sustainability: land use, water use and GHGeq. These gtaialated after an extensive
revision of tke literature and empirical analysis. The weightsearaduated according with the method of inter
criteria correlation derived from AHP, to emulate theferencesf decisionmakers® andusedin sensitivity
analysigo addinformationaboutthechangereferencdor alternative

diet ingredients.The weightedprofit signalsthe importanceof environmentahttributes With minimumuseof
maizesilageat level 2, the all constraintgtarget)aresatisfied but the production level fall to 308élow the
potential optimal 30 liters per hectare whhe externalities are the 60% below the optimal production level. The
optimal production level foonehausingthetraditionalgoalof maximumprofit withoutconsideringexternalities

is reachedwith5 unit maize silage but the weightedprofit is 0,80. Consideringthe externalitiesthe optimal
weightedsolution is reached with 4 unit silage and the weighted profit index value is equal to 0,85 #medrept

the weightedprofit valuesobtainedwith simulation.The deviationsfrom targetare reasonabliow for value
attributes but very high for land and water use, beside remaining below the lentgtall he lowering deviation
value is compatible with inferior use of N/Ha then thésameter cahe used by policy maker to impose limit to
production of negative externalities. The simulaoiggesthatwateruseis morecritical thanlandusein term

of negativeimpact.It is worth to suggeghat the milk sustainable production il possible and economically
feasible if the optimal millproductionis reducedaccordingwith the magnitudeof externalitiesepresentethy
depletionof landsoil fertility and pollution, water use and GHG emissions that imposes to reviseategy of

the sustainablamilk production.The adoptionof sustainabldivestock productionsystemis a challengingnd
complex endeavohecause any choice will affect the use of-watue attributes as larkpletion, water quality

or GHGemi ssi ons t hat gener at e a t cosifdomextefnalitesartdsoeid n f a
benefits. Theinnovativecontributionof thisresearclis theanalysi®f many theoretical aspects of the use a multi
attribute utility function to be corsent with thesustainability and to demonstrate the usefulness of this approach
by offering t aecisicmaboutthe &dsptiomdf prodactontechnologycompatiblewith other

st ak e hpoefereaess 6
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Introduction

A substantiabody of the literaturefocuseson studyingthe determinant®f the productivityof the agricultural

sector. Given the importance of public policies, a large part of this foondbe effect of public policies on the
productivity of farms (Rizov et al., 2013), and mepecifically theeffectof agrienvironmentaschemeg§AES)

onf a r totalfactorproductivit TFP) (Mennig & Sauer,2020).0Onthe otherhand,researchregardingf ar ms 6
productivity andnvestment is limited and focuses on the effect of investmgmgidieso n f ar ms é pr od
(Bars8th et al., 2020). Research | i n-lenvinogmehtaubsidied pr o
in the Europearcontext,to the bestof our knowledgeis lacking.

Using a balanced panel, the objective of this article is to disentangle the effect of thadvi®stment®nthe

TFP of Italian farms.We constructa correlationarelationshipbetweeimvestmentsubsidiesand TFPestimated

using the two stepsapproachof Levinsohnand Petrin(2003). The results reveal a positive and significant
relationshi p b e tinmestment amdrFamegatimedandfsignificast delationship between TFP and
agri-environmentabubsidies.

Data and researchmethodology

Thedatausedin this studywasextractedrom the FADN, which monitorsEU agriculturaholdings' income and
business activities. The empirical analysis is based on a balancediptasat from 2004 to 2013, formed by
2,117 ltalian farms distributed along the territory. Masnhs have an area smaller than 5 hectares and an

economic size betwbdenma8nO0O0wot badMsp08PpPecialisatio
permanent crop€l7.31%). During theeriod of interest, 4% of the holdings used only organic production, and
13.50%weree nvi ronment al subsidiesd recipients.

The production estimationused three input and one output indicators. As input capital, inputlabour, and
intermediate input, wased fixed assets in euros, total labour input in AMdddotalintermediateconsumption

in eurosrespectivelyNET farmaddedvaluein eurosvasouroutput indicator. All the variables were standardized

by hectare, using as land extension All tragiables were standardized by hectare, using as land extension
indicator the variable total utilised agricultural area in hectares. Table 1 shows the descriptive statistics of the
used variables:

Table 1: Productiorf u n c tvariablesdescription

Unit Mean Std.Dev. Min Max
Output EUR/ha 7813.673 29890.49 -35944.06 1282502
Labour AWU/ha 0.38 0.82 0 13.58
Intermediaténput EUR/ha 4658.83 15701.53 27.2 562578.6
Capital EUR/ha 45800.65 8367235 O 2816472

Observations:21,170
SourceA u t haalcuation

% Eurostat defines annual working units (AWU) as to thetfoie equivalent employment, , 1 AWU corresponds to the work
performed by one person who is occupied on an agricultural holding ortirfellbasis, thus, no person can represent more
than one AWUWe have used 1800 hours as the minimum figure.
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First, we estimated TFP using the Levinsohn and Petrin (2003) method that assupredub#gonfunction to
be CoblDouglas:

(= O+ + Gt 0 «+ At £ (1)
where attime 4« grepresentthef i r autpud, .is thestatevariablefor input capital,me
denotesthe freely variable inputs (labour), O < representsnput material (or intermediate
inputs),a ds the state variable first error term component that assimes ms 6 i ntpheibflaencedoyo i c e s
the productivity derivedfrom externalfactors(shocks)andt «is the seconérror term whichis assumed tbe
uncorrelated witlyrms(nputchoices.
This approach uses materials (i.e., seeds) as a proxynfitrservable productivity whilaccounting for the
correlation between input levels and productivity (endogeneity), gumdinginconsistenestimatesor bias.
The intermediaténput 0 «is assumedo be dependemf the statevariables « andd 4s0:0 «= O { « O 3.
Levinsohnand Petrin (2003) showthathe demandfunction is repeatedlyincreasingin & 4 allowing for the
inversionof the intermediatedemand function, sad «= d «( 0 3. Af t er t hestimagienr theme t e
residualf the estimation of th&FP can bevritten as:

TFP=mn,+§ = vt_ﬁl[t_ﬁ;ckt_E[wtlwt—l] 2)
Second we used equation (3) to construct a correlational relationship designed to dhpterféects of
investmenandsubsidiestakinginto consideratiori & r chardcteristicindependenvariables) ontotal factor
productivity (TFP) (dependanvariable):

TFPi = Boke + AjiINVije + 8 ESijy + Vi OPjj + 0, TF iy + W Gije + Eige 3)
Fori{1, é, k{}1,a&nd m} wher e:
4| 5 lgs thek-th real valueresponséor thei-th observation fovEA O pra@ldctivity (TFP) at time «

Ed 4¢is the j-th preditorfor the i-th observatiorfor investment decision (dummy
variable)attime «

i 1| ds the j-th preditorfor the i-th observatiorfor environmental subsidiesrecipient
(dummyvariable)attime «

E |} s the j-th preditor for the i-th observationfor organic practices at time 4OPpredictor for three
organic practices: (1) the holding does not apply organiproductionmethods(2) the holdingappliesonly
organic productionmethodsfor all itsproducts,(3) the holding applies bothorganic and otherproduction
methods)
J|| 3 isthej-th preditorfor thei-th observatiorior farming type classificationattime

«TFpredictor for eight farming typeassification: Fieldcrops, Horticulture, Wir@therpermanentrops, Milk,
Other grazindivestock, Granivoredylixed)
7 disthej-th preditor for tha-th observation for thgeographical regionat time «Gpredictorfor five Italian
macroregionsiNorthwestNortheastCentral,South,Insular;
1 gs amultivariateerror predictor «

Discussionof results
Table2 illustratesthe resultsof the LevinsohnPetrinproductivity estimationfrom equationg1) and(2). These
resultsshowthattheinputvariablesarestrongdeterminantef theT FP.
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Table 2;: TFP estimation

VARIABLES Inveedided Eur/ha)
InLabour 0.395***
(0.0130)
InCapital 0.0316*
(0.0187)
Observations 20,276
Groups 2,117
Groupvariable(i) id
Timevariable(t) year
Observationpergroups min=10avg=10max=10
Wald testof constanteturnsto scale Chi2=602.03 (p=0.0008}tandarcerrors

in parentheses
** p<0.01,* p<0.05,* p<0.1

SourceA u t haalcufation

Regarding a r T®a@ndinvestmentresultsshowthat,on averagefarmsthatinvesthaveniigher levels of TFP

than farms that do not i nve s averdgéfarndsghbwandincremvesof TFB 7 8 4 2
levelfrom2004t02010(fromu 6 5 6 HhU ® BB nd a decrease of such | evels
however, farms that invest shamincreasing tendency of THRbm 2004t0 2013 (froni 6 6 8 8. 75 t o U 8

Table 3 illustrates the results of the model from equation (3), which wat® nast thevariablesof interest
separatelycolumnsfrom 1 to 6) andin anaggregateananner(column?).Results suggest that investing has a
positive and significant effect on TFP, suggesting tha r im&e<imentsare efficiently utilised to improve
productioninputs.This resultshowsthatpn average, farms that invest have 750 euros/hectare higher TFP than
those that do not invebistead, being a subsidy recipient implies a consistently negative and significant effect
on productivity (onaverage 2,000 euros/hectare lower TFP than those without subsidies).rdfdte are
coherent with previous research (Rizov et al., 2013) and plausible since thesé sypsglies are directed to
change the production technigue (from conventionalgaric), which could entail constraintsandrestrictions
thatlower productivity.Moreover resultsshowthat holdings that only apply organic production methods have a
negative and significamelationshipwvith TFPandhaveonaverage,000euros/hectarlwer TFPwith respecto
farmghatdo not apply organicproductiontechniquesThe analysisalsosuggestsignificantdifferencesamong
regionsand type f  f specialisdiion inerms of TFP.

Table 3 TFP determinants

(1) (2 3) ) (5) (6) (7
VARIABLES TFP TFP TFP TFP TFP TFP TFP)
Investment 752.3% 1,045 1,002%+ 693.6%* 270.3
(279.2) (280.3) (280.5) (259.0) (261.7)
Subsidies 2,687 -2,811% 2,440 -520.3* -1,134%
(296.8) (298.6) (320.9) (304.8) (309.4)

Productiormethodswith respecto fi D wotapplyorganictechniquesfpr oduct i ono

Only organic -3,255%** -1,907*** -721.3 416.7
(508.9) (537.9) (500.0) (505.2)

Both (organic& other) -2,060* -288.8 327.8 1,402
(1,217) (1,238) (1,141) (1,140)
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F a r spedalisatiorwith respectoi Fi el dcr ops o

Horticulture 17,463*** 16,018***
(316.1) (345.9)
Wine 2,880*** 2,793***
(348.4) (350.3)
Otherpermanentrops 2,310%** 2,552%**
(282.7) (285.1)
Milk 2,668%** 1,924%*
(309.3) (314.4)
Othergrazinglivestock 24.53 477.0
(358.5) (363.5)
Granivores 12,767** 12,164*+*
(570.1) (569.4)
Mixed -28.92 428.1
(483.6) (482.7)

Macroregionswith respectoi Nor t hwe st o

Northeast -927.6%**
(282.6)
Central -2,822%**
(320.7)
South -3,427*+*
(295.2)
Insular -3,415%+*
(413.0)
Constant 7,078*** 7,571 7,415%** 7,354%** 7,454%** 3,549%+* 5,621%**
(111.9) (109.7) (104.6) (117.3) (117.8) (177.8) (265.4)
Observations 20,276 20,276 20,276 20,276 20,276 20,276 20,276
R-squared 0.000 0.004 0.002 0.005 0.005 0.158 0.165
Years 10 10 10 10 10 10 10

Standarcerrorsin parentheses
** p<0.01,** p<0.05,* p<0.1

SourceA u t haalcukation

Main conclusions

In this article, we investigatethe relationshipbetweenprivate investment,agri- environmentakubsidiesand

f a r pnaddctivity. Our resultsshowa consistenthypositiveandsignificant relationship between investment and
farmsé TFP, whi | e negatives impaet of agervioonnsenta subsidied on TFP. These
findings suggest that theegativeeffect of agrienvironmentalsubsidieson the TFP could be mitigated by
investment@ndhence, atrongellink between théwo should bedvocated in th&uture
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Background:

Climate changeis a complex phenomenorthat includesdifferent dramaticeventssuch as global warming,
desertificationfloods,anddroughts andall theseeventsdeeplyaffectheimmunesystemof animalspeciedoth
directly andindirectly (Filipe, J.F.,etal., 2020;RojasDowning, et al 2017) with quatjuantitative impacts on
livestock performances. We have pidher relevance on the temperatrise events (i.e., heat stress), due to the
conspicuousumberof studiegpublishentheeffectsthattemperaturdasonlivestock(RahbarR., etal.,2019;
Ahmad Para, 1., et al., 2018) and, in consideration of the relevant influenchanagiesn temperaturdiaveon
theimmuneresponsaystemof differentspeciesThis latteraspechadeenrarelyinvestigatedTheimplications

of climate changeon animalwelfare and on production demand are complex and call danultidisciplinary
approach which involve botanimal science and economic sciences. To the best of our knowledge, this is the
first meta analyses performed on the impact of climate change on livestock welfare, particularlyetfiedtse
onimmunerespons andperformance.

The study aims at investigating the impact of climate change events (e.g., heat stieesjomk welfare and
productivity and the eff ect peformareahtoughasystenatditenatgre st r a
reviewanda quantitativesynthesiof theliteratureonthe issue.

Methods and results:

The systemaitic literature review has been conducted following the guidance producerbjetiied Reporting
Itemsfor SystematidReviews andMetaanalysePRISMA) Statemen{Havranekgetal., 2020;Moher, etal.,
2009). This review is part of an EU-FORA fellowship aimingat exploring and therebyat investigatinghow
measureceffectson different animal specieanaybe comparable, including any methodsfanmulas used to
standardize or convert them te@mmonmetric.

Regardingdatasourcing,it wasusedthe ScopuselectronicdatabaseThe searchkeywordswereselectedunder
four (climate change;animal welfare; species;managemenstrategy)interconnected categories, in order to
comply with the aims of our study and investigate ithpactof the climate change everts both livestock
welfare and production.

A Total of 231 articles were saved for a further selection of suitable ondkefonetaanalytic study. For
screenin@f thearticles thedecisionfor inclusionreliedonthefollowing two criteria:

1) experimentdiadto analysehea n i npeerffosn@nceinderbothheatstressandhomeothermia (normothermia)
conditions (control trigl and 2) control and heat stress grdwgabto encompass a management strategy in order
to compare and observe the differeffects. Furthermoreop beincludedin the databasethe studiesneededo
meetthefollowing parametersfordamx t r acti on: a) papers under the <ca
the Englishlanguagein peerreviewedjournals;b) bovine,caprineandovine speciesvereusedis experimental
animals; c) for each experimental group, the temperature humidigx iitHI)was reported;d) for each
experimentalgroup, the body temperatureindices (rectal temperature, respiration rate) and/ or the blood
parameters (glucose, insulin, NEFA, beftgdroxybutyrate (BHBA), serum amyloid A (SAA), haptoglobin,
cortisol, immunoglobin G (IgG)eactiveoxygenspeciegROS)),and/or themilk productionandcomposition
(milk yield, fat milk content, etc.) and/or conception/pregnancyate parametersvere indicated;e) for each
experimentagroup,theappliedheatstresgelievingstrategyhadto be detailed Moreover forstudies describing
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more than one trial, each trial was considered as a separate one; studifmcomparingmnorethanonegroup
to acontrolgroup,eachgroupwasincludedseparately.

Discussion

Preliminaryresultsshowthatheatstresgs themostobservectlimatechangesvenscreened from the systematic
literature review, as well as mechanical (i.e., cooling fansyaetdry(i.e., supplementsjtrategieto copewith
thetemperatureise.Heatstressinderminegenetichutritional,pharmaceuticahndmanagemerdadvancesnade
by theanimalagriculturendustriesWhenthe ambientemperatur@andotherenvironmentatonditionscreatean
effecthat is eithebelow or above the respective threshold valueficiency is compromisebecause nutrients
are diverted to maintain euthermia as preserving a safe body tempkesiomeeshe highest priority androduct
synthesigfor, e.g.,milk or meat)is deemphasizd.

Despiteinvestigatinghe effectsof climatechangeparticularlyof heatstresspnbovine,caprineand ovine, most

of the studies were related to bovine. This is corroborated by the ClLehmetge and Emerging risks for Food
SAfety (CLEFSA)project, that on its list of characteriseds sues bel onging to d6ani
category, out of 34inebevastdabsyesoWwsieawasttbeson
4-5 experts as having greamerging risk potentialn our sample, studies gave relevance to the dairy type of
production,in which studiescomparedhe effectsof heatstressandcontrol treatmentsn different periodsfor

instance for bovine pre and post calving and the influence on th@mdkction andomposition.

Heat stress negatively impacts a variety of productive parameters including milk yieldnapdsitiongrowth,
andreproductionln addition,a heatload increasesealthcarecosts,andanimals can even succumb to severe
thermal stress (especially lactating cows and animigl®ut shadeand/orheatabatement strategies).

Finally, many of the responses that are common to different animals were considepedsentative of relevant
immune responses to heat stress, amelvaat for data extractioselection such as: the activation of the
hypothalamiepituitary-adrenal (HPA) axis with theelease of cortisol (that is an immune suppressor); production
of heat shock proteins (HSP)r@sponséo the oxidativestressyeductian of Ig production.

Conclusion

This studywill provide insightson the influence of different treatments/experiments under different climate
conditions and on the need for mitigatismategieshat may helpimprove animal'swelfare aswell astheir
productivity.
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Introduction

Agriculture, Forestry and Other Land Use (AFOLU) appearsas one of the major forces affecting the
environment al conditions of e C 0 s greuhdeldts of CO2BAQ0Lo) i s
methane (CH4), and 81% of nitrous oxide (N20) emissions from human activities gthbaily20072016,
representing23% of total net anthropogenicemissionsof GHGs (mediunconfidencg ¢IPCC, 2019: 8). To
addressenvironmentalchallengesa part of the scientific literaturgoroposes to analyse agricultural systems
through the lens of a Socikkological Approach (e.gLescourretet al, 2015; Rasmusseat al. 2018), which
makes visible the positive and negaiivierlinkages between ecological resms and human actions undertaken
through the AFOLUactivities, which are normally poorly considered in the conventional Ecosystem Service
Approach(e.g.,Pascuabnd Howe 2018).

In the Europearcontext,the LIFE Programmehtips://cinea.ec.europa.eu/life) representshe mosimportant
financial tool supporting projects impacting on natural resourcesand proposedby partnerships of actors
characterised bylifferences in needs and interests but sharing commorioawdrd-looking environmental
objectives.As a result, partnershipsco-founded by the LIFE Programme are composed of a multitude of
stakeholders comprising the environmental governédremos and Agawall, 2006). Therefore, in the European
Union the LIFE Programme representsABOLU activities a central financial instrument to foster sustainability
transformations by reducingeir negativempacts orecosystems.

This study aims to provide anitial knowledge on the socigcological relationships undertakertlie context
of AFOLU activities and tackled, in terms of a response strategy, through LIFE p&pecifically, we want to
clarify the socialecological nature and structure of LIBEDjects byidentifying:

9 causalsociatecologicalrelationshipsunderpinningobjectivesandactivitiesof LIFE projectsn the realm of
AFOLU activities(Research objectivie, RO1)

9 structural sociakcological relationships emerged through ¢heation of partnerships armpecificationof
environmentalssues address€Researclobjective2, RO2)

We analyse causal SES interactions addressed by the LIFE projects through the DPSIR Fréargewaikry
et al., 2015). The Framework distinguistigévers forces (e.g., intensive agriculturexertingPressurege.g.,
nitrate pollution) on ecosystems leading to changes t8téteqe.g., highconcentration values of NO3). From
pressures on states emehggactson the environment (e.gyatereutrophication)determininga ResponséR)
(e.g.,sustainabléechnologiesn fertilisation).

The combinatiof theDPSIRandSE Sframeworkis hereconceptualisedsthecontinuousnteractiondetween

the social and ecologicalcomponentof the SES,which is practically operationalisedthrough the DPSIR
framework by thesocial drivers and pressuresaffectingthe ecologicalstate, which determine an impact
firstly affecting the ecological component but algo,the long run, the social component of tBES. The
unsustainable effect is counterbalanced bgsponse, which in this context is represented by a LIFE project
proposing an innovative solution tespondo the specifichallengedetermined by humaaction (fig.1).

Consequently, we analyse theeustural SES relationships through the analysis of sedalogicalnetwork
(SEN) emergedfrom the implementationof LIFE projects(fig.1) where multiple actors
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composingpartnershipsim to addressenvironmentaissuesthroughinterventiong(e.g.,air, biodiversity, soil,
water).A SEN analysesocialandecologicalprocesses environmentamanagement as networks constituted
by social and ecological nodes, focusing on how its struafteets the environmental governance, its processes,
and the social and environmental outcorf@ayleset al., 2019). Specifically,in this studywe aim to identify
whatactorscategorisedor (i) typeof LIFE project, (ii) geographical area, (ilgvel ofgovernance:

9 relates to every specifenvironmental theme,

9 connect activities concerning different environmental themes.

Fig.1: Sociatecological relationships analysed through the DPSIR and SEN Frameworks
Source: own elaboration
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Methods

We collect data related to LIFE projetisough the online database of the LIFE Programme whéyenation

about projectsis available. We select projects focusedon AFOLU activities andimplemented in the last
programming period (2032 020) t hr ough t he 0 thaneind@r o giwlriewritea yal, e o
allows us to select all projects concerning AFOLU activitggmecifically agriculture, forestry, livestock, and
grazing.

In relation to the RO1, we refer to sections relatedrgject descriptiorand environmental issueaddressed
extracting information neededfor the DPSIR framework using specified codesto analyse causabBES
relationships After then, we synthesisdheir relationshipsthrougha graphicrepresentatiomsingthe Sankey
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diagramcomposedf scaleqi.e., Drivers, PressuresStates|mpactand Responsesand levels (i.e., variables
related to scales).

In relation to the RO2, we refer to teavironmental issues addressatt beneficiaries composiniipe project
partnershipssections to analysstructural SES relationships through Social Netwaralysis (SNA). The
former section is analysed to identify what environmental theme is addisgegects(i.e.,ecologicahodes);
thelatteris usedo identify all beneficiarie®f LIFE Projectsvhoconcretely implement actions (i.e., social nodes).
After identifying social and ecological nodes, weeate the SEN, connecting: (i) all actors composing a
partnership and (ii) every actor with theologicahodesaddresseby its projects Consequentlywe useSNAto
calculatenetworkstatisticsdensity,degreecentrality and betweennessntrality (Borgatti et al2013).

Discussionshasedon results
By selectind_IFE Projectshavingasthemeii A g r i eFwlr teuwsrtheLiFB databaseh6 projectareselected.

The Sankeydiagram (fig.2) shows causal SES relationshipsestablishedthrough the DPSIR Framework.
Specifically, selected LIFE Projects focused on AFOLU activities are especially teldtedood chain, mainly
onintensive agriculture practices and adaptation and mitigation to clohatege. The analysis shows that LIFE
projects try to reduce impacts of agricultural activities dubdo

1 use of fertilisers and pesticides in intensive agriculture impacting ebpsocihand water,

I management of waste from agricultural activities impacting especially soil and air quality,
1 GHG emissions from livestock and mechanisation impacting especially air quality,
1

climate change impacting significantly on biodiversity.

Fig.2: SociatEcological interaction addressed by the LIFE Projects.
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The SENanalysisallows usto understandhe networkstructureof LIFE projectsconcerningAFOLUactivities.
Figure3 showsthat projectsconcerningwater,soil andair aremoreconnectedhanprojectsacing biodiversity
challenges, this is confirmed by network statistics (tab.1), especially the nofaotorshavingpositivevalues
of betweennessentrality.Neverthelesgrojectselatedo waterarecharacteriseldy alow numbeiof relationships
and,consequentlyalow valueof density. Tab.2showshat most actors is financed through a LIEEV project,
especially considering projects relatedod and water. Moreover, actors are mainly fi8pain and Italy. Tab.2
shows that German armbrtuguese actors tend to implement projects related to biodiversity, conversely Greek
and Dutchactorstendto implementprojectrelatedto water.In all environmentathemesactorsmainly work on
national scale. In addition, actors acting as bridges between different environmental thematongt
authorities and universities located in Mediterranean countries working especially cENNFRrojects related
to soil, air, and water.

Fig.3: Sogal-ecological network of LIFE projects related to AFOLU activities.
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Tab.1: Networkstatisticsof SEN.

Theme Projects Nodes Edges Density Av. Degree Nodes with
centrality Betweenness
centrality >0
Air 15 142 497 0,05 7 8
Biodiversity 22 111 312 0,051 5,622 2
Soil 30 157 487 0,04 6,204 10
Water 30 140 367 0,038 5,243 8
Tab.2: Actors (%) subdivided by environmental theme addressed.
AIR BIODIVERSITY SOIL WATER
Type of LIFE
project
LIFE-ENV 40,8 56,8 80,9 97,1
LIFE-NAT 0,0 5,4 0,0 2,9
LIFE-GIE 0,0 10,8 5,7 0,0
LIFE-CCM 2,8 0,0 2,5 2,9
LIFE-CCA 14,8 25,2 13,4 57
LIFE-GIC 0,0 3,6 2,5 0,0
Geographical
area
Austria 1,4 1,8 1,3 0,0
Belgium 3,5 0,0 0,6 0,0
Croatia 0,0 0,0 0,6 0,0
Cyprus 3,5 0,0 2,5 2,9
Denmark 0,7 0,9 0,6 0,0
France 5,6 6,3 5,1 2,9
Germany 4,9 9,9 3,8 2,1
Greece 7,0 0,0 6,4 6,4
Hungary 1,4 1,8 0,6 0,7
Ireland 0,7 0,0 0,0 0,0
Italy 12,7 18,0 26,1 17,1
Latvia 0,0 0,0 0,0 0,7
Luxembourg 0,7 0,0 0,0 0,0
Netherlands 4,9 3,6 51 8,6
Poland 0,0 0,0 0,0 0,7
Portugal 3,5 9,0 3,2 2,1
Slovenia 0,0 0,0 0,6 0,0
Spain 48,6 47,7 42,0 54,3
United Kingdom 0,7 0,9 1,3 1,4
Level of
governance
International 12,7 47,2 23,9 16,2
National 15,3 43,2 25,2 16,2
Regional 12,7 459 25,5 15,9
Local 20,7 40,0 25,0 14,3

Conclusions
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This study is a first attempt to clarify ttsmciatecological nature of LIFE projects evidencing thations
sustained by the LIFE Programme are characterised by both a social and ecologicaltmbaringverted in
specific impacts on the social and ecological domain. Even if LIFE projectsahaeatral environmental
perspective in their objectives and outcomes, this study shows that thieygtared also by social needs and
could be improved considering the social structure of netwamkgosedf partnershipdn addition,in thelong

run, environmentaloutcomescould lead to positivesocial effects, such as increasing public awareness on
environmental challenges, creating a remiNaborativecoalition, and developing new technologies.
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Theagriculturaleconomyof severategionsof Mediterraneamreass stronglyaffectedoy sheeffarming systems
since they ensure directly or indirectly income for farmers and local commaniiipeoduceseveralsocio
economicandenvironmentabenefitsfor thewhole collectivity.

The secondargest island of the Mediterranean, Sardinia, isntlost important region of thEuropeanJnion
(EU) for sheepmilk production,contributingabout40% of the total grossgricultural production value (Rural
Development Programme of SardiniRDP, 20142020).Concernindtaly, it contributes t@bout60% ofltalian
dairy sheep production.

The Sardiniandairy sheepbreedingwhich is usuallypasturebasedandquite extensive'? playsa considerable
role in the regionaleconomy.The primary and processegroductsderivedfrom thisactivity haverecorded a
growing appreciation. Sheepherding ensures job occupation for thoospadple beinga primary sourceof
livelihoodfor severaBardiniarcommunitiesBesideghat thissector has been at the heart of local cultural identity
for millennia, provides landscape maintenargtare contributego protectingheterritory,andsafeguardand
enhancethevegetalandanimabiodiversity*,

However this sectorgenerallyoperatesvith low-profit margins® andprofitability oftendependsn theamountof
financial aidamadeavailableby theCommonAgricultural Policies.

This situation puts the mediulong-term survival of the Sardinian dairy sheep sector atsiisgewhetherthe
businesss scarcelyprofitable thestockfarmerandnewgenerationouldnotbeencouragetb continueoperating.
Thiswouldtranslatdénto severampactson mostsocial,economic, and environmental benefits that people obtain
from the agrepastoralism contribution societl objectives.

One possible route to make the sector survive can be to value these positive externabtiesystem services

and social services (i.e., agooa st or al secondary diettandindsertbenefitéthat f i r ¢
ecosystenprovidetoh u ma rf,iwhilgtielatterarethelivelihoodsprovidedin theinland areasind theaverting
depopulatior.

Theseservicesare not properly valuedand priced throughmarketmechanismswhich meantthatheseagro
pastor al secondary outputs are nl os théfinahuser.ldosevert he
a necessargonditionto go down this roadis that the collectivity be awar@f such agrepastoral outputs and
appreciatehem.

Nevertheles,althoughsomepreviousstudieshaveexaminedhepopulation'erceptiortowardsomeecosystem
servicesn thecontextof agroecosystemandothershaveprovidedearlyindications on preferences among some
ecosystem services, the research aim@daatiding aneconomicevaluation of agrgastoralism outpudarefew.

This paperfocusesn this waveof interestandhastwo aims.

Firstly, it aimsto explorethe stateof knowledgeof ecosystenmand social servicesrelevantaspectselatedto
zootechnicahctivities.In fact, while theliteratureon ecosystenservicedn abroadsensbasdeveloped ovethe
lastyears, thesamedoes noapply tolivestock activities.

Secondly, based on the common appreciation and perspectives, it ailmsteo the Sardiniaextensivedairy
sheep breeding's secondary output.

To investigate the first matter, we developed a qualitative systematic review based onastithbte from
Scopusand other database$n the field of the ecosystemand social servicesof zootechnical activities. We
followed the PRISMA framework procedure for systematic reviadapted for our purposes. The qualitative
literature review based on narrative surveys allowsrcoming problems arising from the wide differences in

115


mailto:famadau@uniss.it

terms of results and methods availadntelthe variety of approachesoncerningherelativelylimited numberof
relevantstudiesavailable 8,9

Following oneof the approacheso qualitativesurveyproposecdy BaumeistemndLeary®, oureview seeks to
answer thdollowing research questions:

Has previous literature analysed the perception of the population towards ecosystemirs¢ngicestextof
agroecosystems?

Is there evidencefor which ecosystenservicesprovided by the primary sectorare mostppreciated?

Has previous literature provided an economic evaluation of primary sector secondaryoutputsespecially
concerning breeding systems?

Are thereanyreferenceso extensivedairy sheegfarming systems?

The findings of the qualitative systematiview were used to individuate a list of ecosyssemnvices to identify
those relating to the Sardinian dairy sheep sector, to which have beersadudedocieeconomic services and
excluded the provisioning services since outside the ressepge. The twenty secondary outputs individuated

I Table 1- have been classified in regulatifugre and protection of natural resources and fire control), supporting
(maintenance of breeds amiants biodiversity), cultural (recreationalopportunities,cultural identity and
maintenancef landscape), and social serviégand was used in an online qualitative survey aimed at answering
thefollowing research questions:

A Wh ardthemostrecognisedocialandecosystenservicef Sardiniarextensivadairysheep ar mi ng ? 0 .

Specifically, the questionnaiieaddressed to Sardinian residents andmesidents , aims tograsp information
on bot h r e s-gemagdaphit tharéctedsticand their appreciatidghesecondarputputof Sardinian
extersive dairy sheepsector,by having they indicate which levelof benefit (nonemoderateand high) the
respondentecogniseso eachservice.

Information collected was first analysed with a descriptive analysis, followed by a Mtiptespondence
Analysis (MCA) to cluster the perception of the relevance to the communéyosfystem and social services.
This enabled us to highlight the most recognised-pgstoralisnsocial and ecosystem services and, especially,
to estimate the connections amamycpastoralisamenities. Finally, we evaluated the relationship between
preferences stated for each secondatputand thesocicdemographiwariables using set of LogitRegressions.

The qualitative systematic review found that only five articlesvened the first question, thibe second and

four the third. Although some previous studies have examined the populat@neption towards some
ecosystem services in the context of agroecosystems, and othemdwasled early indications on prefees
among some ecosystem services, the research ainprdviding an economic evaluation of primary sector
ecosystem output is few. However, the meritical data is that none of these studies investigated the social
benefit generated from breedingganeral and on the secondary output of extensive dairy sheep farming systems
on the whole, andvenmore,thereis alack of studieson economidenefits generatday thissector.

The questionnaire was completed by 525 persons. Each respondent was asi@eés® owrjudge on the
relevanceattributedto eachsecondanputput(l = null; 1 = moderate3 = elevate) Theaverage of the responses

for every single secondary output shows a moderate recognition extdmaalities generated by tBardinian
extensive dainsheep system. The standard deviatioslight comparedo the mean valuendicatingthatthe

datais concentratedroundthemean. Tabl@ showssomedescriptiveresultsarisenform theanswers Regarding

the MCA, over 50% othe variability is explained by the first two main dimensions. What emerges is that
observations are clusterized based on the degree relevance attributed by respondents, meaning that recognisir
the importance of one service involves recognising the irapogt of all services provided by the Sardinian
extensive dainsheep system (Graphic 1). In the logistic regression analysis, each trichotomic variable was
regressed to the bundle of sealemographic variables. All twenty regression models result gignif although

not all variables are significant in all regressions. The paper makes several contributions to the literature,
policymakers and stoelarmers.
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Firstly, as far as we know, this is the first economic study of secondary output provided nsivexsheep
farming that considers more secondary outputs produced.

Table 171 List of the individuated environmental and social services

Title

Description

Regulation services
FERTILIZERS

HABITATS

INSECTS

GHG

CARBON
EROSION
INVASIVE
WATER
LANDSCAPE
Cultural services

CULTURE

RECREATION
HERITAGE
Supporting services
FIRE

BIODIVERSITY
Socialservices
TERRITORY
LOC_EMPLOYMENT
IMM_EMPLOYMENT
SOCIAL

Productionof naturalfertilizers
Maintenancef naturalhabitats

Presencef usefulpollinatinginsects
Greenhousgasmitigation

Preservatiomf carbonin thesoil
Reductionof soil erosioncausedy rain
Controlof invasivespecief flora andfauna
Ensuringgoodquality of water

Safeguaraf typical landscape

Enhancing cultural identity of Sardifi&lV_EDUCATION
Promotion of environmental educati®RTS Inspiringartsandculture
Supplyof recreationabndculturalactivities

Safeguaradf culturalheritage

Fire prevention

Safeguaraf animalbiodiversity(local breeds)

Avoid depopulation and ensuring a defense of the territory
Jobsupplyfor local population
Jobsupplyfor immigrants

Providingsocialagriculturalactivities

Secondly, it addresses recent calls for research on the complex relationship betweenagéisityrand rural
landscape in the Mediterranean regforPointing out which socieconomic andultural and environmental
outputs of the Sardinian dairy sheep sector are most appreciatedraughtto light the awarenessf agro
pastoralcontributian to the patternof sustainablelevelopmenbf the Sardinian region.
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Table 217 List of theindividuatedenvironmentahndsocialservices

Variable Score Frequency (%)
Mean s.d. Nul Moderate Elevate
FERTILIZERS 2,09 0.59 13.3 64.2 22,5
BIODIVERSITY 2.44 0.57 4.0 48.0 48.0
HABITATS 2.10 0.71 20.4 49.0 30.6
FIRE 2.25 0.69 14.1 46.5 39.4
INSECTS 2.26 0.67 13.1 47.6 39.3
GHG 1.90 0.68 28.4 53.1 18.5
CARBON 1.99 0.65 21.7 57.9 204
EROSION 1.91 0.73 31.6 46.3 22.1
INVASIVE 2.20 0.67 145 50.7 34.8
WATER 1.89 0.65 27.2 57.8 15.0
CULTURE 2.54 0.65 8.6 28.6 62.8
ENV_EDUCATION 2.16 0.71 18.7 46.9 34.4
ARTS 2.14 0.72 20.2 455 34.3
RECREATION 1.93 0.70 28.6 50.1 21.3
LANDSCAPE 2.41 0.68 10.5 37.3 52.2
HERITAGE 2.08 0.68 19.0 53.9 27.1
TERRITORY 2.12 0.79 25.5 36.6 37.9
LOC_EMPLOYMENT 2.10 0.72 21.3 46.9 31.8
IMM_EMPLOYMENT 1.95 0.73 29.1 46.9 24.0
SOCIAL 1.90 0.69 29.1 52.0 18.9
Mean 2.12 0.71
Graphic 17 Results from the Multipl€orrespondence Analysis
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Mixed farm (MF) is characterised by trencounter between agriculture and livestock, which can be a
synchronous subsistence of the two activities (temporal interaction) or a cyclical succession in thiasame
(spatial interaction). On the other hand, afjnestry (AF) involves the simultanes presence dfuman activity,

thus livestock or agriculture, and ecosystem, which are found on the same piece thé&medsystems have
many useful implications in both economic and environmental fields. First, forehtonof a sort of internal
circular economyin which productsfrom an activity can be usedin meetindhe needs of the other. This is
beneficial because it reduces dependence on external {igppeEnses anthe quantity of chemicalproducts
used). The central mainstaysof thesetwo modelsare the interdependencef activities, the high level of
sustainability andthe economicand environmentabenefits.

The adoption of these models by farmers is not an automatic consequence, despite the manypbsitiens.
Each farmlevel transformation (productive, organizational or behavioungbjies individualdrivers such as:
attitudes and motivation. In addition to external drivers, for instance: a motivating raatkatpolicy context
that facilitatesr ul e s, encourages incentives, nfovetusto tha supply par
chain level, the complexity increases, where its perspective is focused on evaheatingrdination processes
and its implications at territorial level @ven at a global scale (telecouplinghrough this, we discover the
advantages of applying both alternative models and possible synergietedttibréal level (CANTOGETHER,
2015). These configurations, that we could define as mixed, increasfdlesystem's redundancy, diversity,
and modularity (Kharrazi et al., 2020). Understanding the procetaéspting innovative agricultural practices

at different scaleqyecomes key in understanding howiricrease the resilience of highly interconnectedcso
technical and ecological systems (Nystrém et2811,9; Liu et al., 2015). In this analysis, behaviour represents a
strategic element to understand the chagmgeesses resulting from the adoption. The research focuses on the
farm's decisiormaking pre@ess at thindividual and collective (supply chain) level, specifically the factors that
influence actors in their decisiomwardsimplementinghewproductionrmodelsor maintainingthemodelalready

used yvery oftenmonoculture.

Most of theexisting analyses focus on the drivers that push towards new organizational models, expdamning
a different combination of market forces, policies, and environmental pressures can deterohénveltpmnent

of new business models or, more simply, towarel business strategies (Grando et2820; Hannuset al.,
2020). Theseapproachedack the fundamentalkey to understandinghis transformation- i.e. the agency
relationship (Shapiro, 2005; Williamson, 1986), or better the agentsniyrecal respasible for the change. We
believe that agents (thank to their attitudes, experiencefedraviours) shape new forms of business, so these
do not depend only on market factors such as priceamagreater or lesser economic stability. Behind the
decisionsare hidden cognitive elements (System 1 @ysten? theoryin psychological sciences) thate linked

to human action and interactions (Bijttebiealet2018). By framing the behavioural dimension and unpacking
its components at individual and supphain level, it is possible to define the potential interventions to integrate
the agricultural and ecologicalstemqi.e. how the decisiormakingprocesgakesplace, howit is possibleo
influence itetc.).

Againstthis backgroundtheresearctaimsto reviewanddiscusghefactorsthatinfluencefarmersbehaviour in

implementing innovative and sustainable business models (AF/MF) at territorial leveesBaechstartswith

a scopingreview. We first develop an initial conceptualframework (CF) for understandinghe processof

integration that occurs through innovative agricultural businessmodels (MF/AF) under the behavioural

dimension. Then the CF deeply investigates the deemiking process bgefining the factors and the ative
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degree of influence they exert within the farmer's decisiaking process(Actors Action Structuremodel).
Through thisanalysiswe understand hovit occurs,how an influence can bexerted,and which factors are
perceived first by the actors. Farmers consider first their ideas, their risk perception and their knowledge.
Then a systematic review is applied with the inteabidirm andvalidatethe initial CF andthe factorsthatare
corsideredmostrelevantby the stakeholderandthatmostinfluencetheir decisionsResultsconfirm thatthere

is a strongandinterconnectedelationshipbetweenagriculturalsupply chainandecosystemsandconsidering
the stronginterdependence of these systems through, for example: trade, this relationship becomes even stronge
where the impacts on one territory have repercussions on other territories (Nystrém et al., 2019; Rd&jal.,
Responding to the coupling needs o€ls systems cannot ignore a process of integration, whichirizately
connected with the ability of agents to transform simplified and "forward integrated" scipaiys into
diversified, mixed and synergetic networks to embrace the complexity of thagieab systemAF and MF
models allow a sustainable development in all the value chain steps, shaping an apparattsrisethy an
high level of synergyandorientedto sustainablehoicesandproductivitymodel.

The system integration defines new wayf using resources, increasing resilience and adaptive cajzamity,
implementing new organisational and production practices. This strongly influences new bysoegsities

that arise from putting in place this new frame of sustainable practicetharproductchangescausedby
variationin inputs, tools and productionmethods.Furthermore glementdike: ecosystenservices,economic
performancegnvironmentalariability and levels of sustainabilityandresilience change. Theansformation
occurs in a dynamic pattern in which various aspects such asstmageand intensity of effects are subject to a
continuous fluctuation, thus creating a new system called egplogical. There are three types of factors that
influenceh e f ar mer sé behavi osacial, aachdispositionali(or eennessy aorginming eiarly e
research on such topic (Dessart et al., 2019) wihittrencethe thinking of the partyinvolved in thedecision

making process afarious levelsTheseinclude:

(i) the economicaspect(i.e. the possibleincreasdn earningsthe costsinvolvedin the transition,government
incentivesetc.);(ii)the environmentahspect(i.e. attentionto the climate problem,awareness of the seriousness

of thecurrent situation, and the ability to understand how the tools addyeted really work); and (iii) the social
aspect (i.e. being part of a territorial network that is attentiveustainability, the community's expectations
regarding the choices thatlidbe made, the transmission krfowledge that guides the choice). This "according

to our review" starts with the adoption of the MF orARemodel, which are defined by three types of factors:
dispositional (ie: risk tolerance, personality), so@&linjunctive norms) and cognitive (ie: knowledge, perceived
costs and benefitsMoreover,economigpolicies and social initiatives to raise awareness can be used to enhance
these factors and incentivise thdoptionof thesemodels.

T he r discussion highlights the potential for policy to design innovative agricultural systems gunstnot
focusing on business models. Agarestry and mixed farm can represent the best way to siggicelturalvalue
chainandtransformit into a cooperativand sustainable sector. The most relevaspectis not the economic
one, but the sustainability of production practices.The model is applied onvalue chain level, producing
synergy through all the part of the productive processdamatsification ovetheterritory.
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Introduction

The projected population growth by 2050 is expected to cause substantial changasrieti®od consumption
habits, especially in developing countries. Tdteer, indeedwill experiencehehighestpopulationgrowthanda
considerabléncreasdn urbanizatiomccompanied by increasing average incomes. As a result, the global food
demand willincrease considerably, and the dietary patterns are expecteid tiovedrds increasingonsumption

of animatbasedfoods. This will poseincreasingpressureon the food systengVitale et. al., 2021). Therefore,
finding ways to guarantedhe sustainabilityof foodproductionhasbecomea priority in internationalpolicy
agendas.Many studies demonstratethat exists a strong link betweendietary habits, the environmental
sustainabilityand humarhealth {lilman et al., 201}

Underthis point of view, dietary habitsmight havea key role in alleviatingenvironmentampacts Gabaté J.,

2019. According to FAO sustainable diets can be described as dietseypatternsi w i ldwtenvironmental
impacts,which contributeto food and nutritionsecurity and to healthy life for presentand future ger at i on s
(FAO, 2012). In line withthe FAO definition, the Mediterraneardiet (MD) representgan excellentexampleof
sustainable diet. In fact, the MD has been amply recognized in the past to have preffectsagainstexcess
weightgain,cardiovasculatdiseaseg]iabetes andevensomeypeof cancer Katz & Meller, 2014. At the same

time, being mainly plaAbased, the MD hadaw environmental impactn fact,the food categories that must be
consumed mordrequently to guarantee nutaonal adequacy, are also those foods whose production and
consumptiorhavethelowestimpactonthe environmengPairottietal., 2015;Vanhametal., 2013).

This work presents itself as an important contribution in the field oétiwgonmentalmpact of dietary habits,

but it is done through an innovative methodology that comiiiee€A analysisandtheuseof GAMS. Starting

from thefocusontherealfood consumptionf the Italian population, the study suggests fsogharios that may

cost little in terms dfacrifices and changes in habits in the population, but which would lead to a positive
improvement of the environmental impact.

Therefore, this paper has a threefold aim. Firstly, the analysis aims at explosgitigerthe current food
consumptionof the ltalian populationis in line with the MD recommendationssventuallyhighlighting
productspecificvariancesSecondlythe papermimsatassessintheenvironmentaimpactof currentitalianfood
consumptioranccompare it with the MD model. Thirdly, starting from the MD, the paper aims at modeling
different dietary scenariosn orderto assessvhetherevensmall changesn the MD modelmay contributeto
increasehe environmentakustainabilityof food consumptionmeanwhilepreservingthe nutritionaladequacy

of thediet.

Methods

The mostrecentavailablelSTAT data(2017) are usedto assesshe currentfood consumptionof the Italian
population(IFC). The sampleis composedf 490000bservationsVariablesconsideredare the frequencyof
consumptiorof fifteen foodgroups, namely: bread, pasta and rice; processed meat; chicken, turkey, rabbit and
veal meat;bovinemeat;pork meat;milk; cheeseandotherdairy products;fish; saladandotheleafvegetables;
tomatoes, aubergines, peppers, fennels, courgettes, artichokes, sguashes;auliflowers,greenpeasand
othersifruit; pulses;potatoessaltedsnackssweets.

Frequencyf consumptiorfor eachof thosevariablesarecalculatess:1 = morethanoncea day; 2 = once a day;
3 = more than once a week; 4 = less than once a week; 5 = netber.next step, such data are then compared
with the HfAbasi c MDstasdardorteomsforoeachfood ategoiyas propdsedby CREA
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(Consiglioperlaricercairmgr i col tura e | 6anal i si del |l 6economi a &
MD diet.

This is made by converting the frequency of consumption for each of the abovedistdade firstly re-coded
intotimesperweekconsumptionthenmultipliedby theservingsize following the grammage as in the Guidelines
for a healthy nuunasata loinmdg mtly@GRERN @A) da per

By meansof Life Cycle Assessmenfl_CA) analysisthe environmentalmpactof the currentFC are estimated,
and compared to the fibasi c MD ars quanttatively bighlightetlsthrosighc h ,
the comparison between the deltas percentagbmfementionedmpacts.

As asecondstepin theanalysistheenvironmentaimpactof severallietaryscenariosareestedpy usingGAMS,

for linear programmingmodels.This is done by simulating variations in the produetspecific consumption
relative to t he .gidnukatingincidd3edsntalke mfadairy and reduaed intake of meat) and
quantifying thempact of these variations on the selected environmental impact indicators (ecdtogjmant -

EPF, water footprintWFP- andcarbon footprint CFR).

For eachdifferent simulatingvariation,we alwaysconsiderthreepossibletypesof deviationfrom CREA ideal
dietcriteria:PCZ1with adeviationof +/- 5% (morestringent)PCZ3whichis +/- 10%;PCZ4whichis +/- 15%.

Resultsand conclusion

The preliminaryresultsshowproductspecificvariancesof the currentltalian foodconsumptiorwith respect to
the b aMdOscc enar i 00.

As a result, the data demonstrate that food consumption of the Italian populationHigheranvironmental
impact with espect to the basic MD model in terms of EFP, VdREB CFP(e.g.,EFP IFC is equal to 180.92
while EFP for the basic MD scenario is 144.1his is mainly due to the fact that current meat consumption
among ltalian population, isgherthanthoserecommededby the MD model. This alsoseemdo corroborate
previousevidencedemonstratinghatthe MD is beinggraduallyabandonedh the MediterranearCountries,n
favor of less healthyndless sustainable dietanyodels.

With regard to the dietargcenario simulations and their related environmental imgaepreliminarymodels
seemto suggestthat small changesmight improve theenvironmentalindicators, meanwhile preservingthe
nutritional adequacygf thediet.

Overall, the data show that timaprovement of the environmental impact of the dietdmplexto reachand
balancepecauselifferentfood categorie®ptimizedifferentindicators. For instance, while high consumption of
legumes, vegetables, vegetables, mitkatoesandsweetsseemto lower the CFP; fish, cheesemilk, fruit and
sweetsaremainlyrelatedto reductionsn WFP.

However, the results overall suggest that even very small anohtmosive changesafonsumer s 6 di et
may have a positive impact in termssafstainability. Whilethesefindings might seemquite straightforward,

they arerelevantin thatthey demonstrat¢hat sustainabilityimprovementmight be obtainedwithout upsetting

c 0 n s u dietarygafiernge.g.,banningor remarkablyexcludingsomefood categories) his hasat leastone
importantimplicationin termsof policy developmentlindeedinformationandeducatiorcampaigngeareditre-

orienting consumer food choices towards a more sustainabledirectionmight emphasizethis aspect,
communicatingconsumershateffortlesschangesn their food habitsmight benefittheenvironmentThiswould

be less intrusive than encouraging stronger changes of dietary patternchHamgds might be easier to achieve,

at leas in the short run and might help consumeratuiliarize with sustainablelietsgraduallyandeffectively
accompany sustainabléransition.
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Introduction

In recent years, risk management in agriculture has become an increasingly important topic in agwihiture,
increasegbricevolatility in agriculturalmarketsthereductionof traditionalmarketregulationinstruments in the
European Union (EU), and thecrease in extreme climatic events have stimulated, dothe EU level and
inside the individual Member States (MSs) (Capitanio & De Pin, 2018; Meuwissen2&1a), Farmers have
limited or no control over shocks and events related to climate comgléind changesthe market, even though
such events directly impact agricultural outputs and outcomes, such asrgedtsjes, and incomes (Komarke
et al., 2020). Since the early 2000s, the development of agricuitstalance tools has beémcreasingly
promoted at the EU | evel . MAgrceltural Batioy (CAR) gxplicitly pravide2i 0 1 4
financial facilities and programmes for the-amte subsidizatioof agriculturalinsurancecontracts;similar
measuresavebeenexterdedto the transitionperiodbeforetheenforcementof the upcoming2021-2027 CAP
(Pierallietal.,2020).

The spectrum of risks that affect agricultural outcoingields (or quantities produced), revenues or incoimes

is quite broad in comparison withhetr economic activities, and directly impacts stability of food production and
supply and cosefficiency of agricultural activities (Calicioglu et al., 2018)concernsunfavorableweather
conditions,inputandoutputprice volatility, plantor livestockdiseasautbreakspestsand other natural factors.
Moreover, changes in policies (e.g., trade liberalization, or restrictions in tlod cisemical inputs), financing
difficulties, and personal situations contribute to create risks for fariiveether phenomena and climatic events
in particular are hard to predict and even harder to mitgganstatleastatthebeginningof growingseason;
othertypesof weatherisksto consideasunforeseeablresuddereventdike hail,heavyrain,windstormsor frost.

In thelight of thecomplexitiesvhichcharacterizglobalclimateandrelatedevolutiontrendstheeffectsof weather
arealsodifficult to generalizeatthesaméime, the impact of such events may largely \argording to local and
contextspecific conditions oproductionsystemsasfor examplecroptypecharacteristicssoil compositiorand
structure hydrogeologicabrofile (Tarolli andStraffelini,2020).In additionto this, otherfactors,suchasdrainage
andirrigation systems andthe quality of farm managementnteractwith weatherconditionsandarelikely to
enhanceandmagnifytheir effects (OECD, 2020; Porrini et al., 2019). Under this perspeatidetaking into
account the fact thaweather conditions often affect large areas, the vulnerability and susceptibility of the
agricultural sectodeterminethe existenceof systemicrisks, which is one of the main limits for insurability.
Insuranceschemeand policies are the mostfective risk mitigation tools available in the agricultural industry
(Wang et al.2020).

Various classification criteria have been set to categorise risk in agriculture (Komarek et al., 2020; Marin, 2019).
According to its nature, it may alternatively hiefined as naturalimatic, agrobiological, or technogenic.
Moreover, risks can be classified with respect to their intensity and extent (minor/accepted, critical, or
catastrophic), or following the response of the policyholder (controllable, paciaityolled, and uncontrollable).
Further classifications take into account other factors and characteristics, as for example the degree of typicalnes:
of the risk phenomenon to the given area, its frequency and intensity of occurrence, degree of |ingdictzbi
impact on specific stages of crop development.

This study proposes a theoretical model that imposes the relationships between latent constructs related to climat
change beliefs and concerns among Northeastern Italian farmers. The literatu bnilan f amer s 6 r i
and adaptation mainly focuses on case studies and specific crops/productions (Perrone et al., 2020; Rosa et al
2019; Sarvia et al., 2019; Vitali et al., 2019) Focused on the Northeast of Italy macroregion, and baseskon a cr
sectional survey, our analysis sheds |l ight on fart
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adaptation and mitigation strategies. The results highlight limits of current approaches and support the
identification of optimal str&tgi es t o maxi mi se farmersd involvement

Materials and methods

Far mersdo perception of c¢climate change, related ri:c
and determine their likelihood to undertake atdee strategies. The aim of this paper is to assess these factors
and empirically test their impact on the adoption of mitigation measures. To this end, a casgisted web
interview (CAWI) was forwarded to 3000 Northeastern Italian farmers in théifésa Friuli Venezia Giulia

(an Italian farmersé consortium involved in atmosfg
the survey. Besides the general inquiry on farm structures and characteristics, the questionnaipoinsed 7
Likert-ilkepsychomet ri ¢ s cal e knovledge ofelimataichamge parceptionof rgatedrisks 6
for farms, attitude towards potential adapstategies and intention to undertake mitigation actions. Descriptive
statistics and a structuradj@ationmodel were used to test the importance of the cognitive factors underpinning
farmer sod | i kCedfiimatarydattorarmalyss (C&A) vas performed to establish the construct validity

in the measuremembodel stage. After verifying constriuealidity, a structural model was implemented to test

the hypotheseandmodel fit.

Resultsand discussions

Italian farmers who reside in Northeastern regions are not particularly concerned about climate change impacts
and perceive many barriersadaptation. They indicate a moderate likelihood to undertake adaptive action in the
future, particularly to potential opportunities from climate change impacts. However, our results confirm that the
more concerned a farmer is about climate change, thehmedeelikely to adapt in response to negative climate
impacts. In either case, and in line with existing knowledge on the topic (Pagliacci et al., 2018; Woods et al.,
2017), farmers appear to prefer incremental and flexible adaptations in the facetaiifatere climate change
impacts.

Conclusion

Our research contributes to the literature on agricultural risk perception by providing localized insights on the
opinions and attitudes of Italian northeastern farmers. The results of our inquiry cad fecessity to promote
sensibilization and spread awareness over the issues related to global climate change trends and their growin
impact on agricultural activities and productivity. Under this perspective, evidences from our research may
support the amption of more effective communication strategies by institutions, policymakers and insurance

scheme providers to maximize farmersod interest an
results may promote the identification of optimalirsce schemes, able to cope with effective risk management
and, at once, in line with farmersoé senti ment and

other regions and nations is desirable to overcome weaknesses and limitatiarsicimap with respect to
geographical representativeness and generalization of the results (Coletta et al., 2018, Capitanio et al., 2014
Miglietta et al., 2021; Pontrandolfi et al., 2016). Moreover, further investigations on barriers to adaption might
pomot e policymakers and practitionersd commitment
and adoption of mitigation measures.
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The shift towards sustainable production of the food and eonees from the early990s. On thelemand side,

the consumption patterns have turned away from industriafagrao d p r o d u ¢ t sproducts whéni g h

concerns about environmental and sustainable practices acquired increasing popularitgogigityiPonte,
2016),especiallyregardinghealthyandsafefood productsindeedthed g u & luiekpiéinedby several authors

is in part by cosumers' heightenedprexivity( b ot h i n r el at i on ptoductiébn andtprodesss i c ¢

methods) and in part by reactions to repeated food scares in the 1990s-(@#Eadmonella). The combined

result isseenas haviblged t o the increasi ng i nigod metwarks@rabedodd indét r

practices of quality guarantee, traceability, geographic origin, sustainabteeaglogicalpracticesanddirect
marketing schemegGoodman 2004).0n the supplysidewe assistedo a slow but steady process of change
towards more sustainable business practices driven by competitive pressmeoanaged by European policies,
especially the Common Agricultural Polic€AP) (Obi et al, 2020)The first wave of quality concerns was
related to the increasing search for a unique competitive advamteggen the following decades the processes
of globalization have rapidly pushed the sector towards a seconevhernestheconcept of quality has become
more complex. The increasing need to differentiate (Porter, Ja88ed producers to engage with sustainability
(Obi et al., 2020). Many authors speculate that respondifigcteasing environmental concerqgpducers
adopted new competitive and greener strategies (Vergamihi 8020). In most casessuch strategiesare
basedon changingconsumelpreferencespersonalvalues Gabzdylovetal.,2009)anddirectedowardgproduct
differentiation(Santini,2011DelmasandGrant,2014; Schaufele and Hamm, 2017). In otluasesthere are
strategies directed towards environmentally friendigcially equitable in terms of treating employee and
community fairly, and economically viable practi¢€slinsky etal., 2016). Surprisingly, in almost all cases the
literature converges on their potential to improper 0 d u pedarnéasceand competitive advantage
(Giacomarreet al, 2016; Fanasch& Frick, 2020).However, competitiveness represents only one dimension in
what many scholars define as a rather nooraplex transition towards innovative business moddis.turn to
sustainability requires extensive changés agricultural practices, in the organization of production and
distribution, in the nature of the tewologiesusedandin the reconceptualizatioof the role of the wine maker
andits relationshipwith the territory, in otherwords, its identity (Nicholls et al. 2016). Within the agricultural
and regionabtudiest he t er m pirsactt iad asidelrangevokeetgendly cultivation methods,

-

C

which span from the reductiongfr eenhouse gases (Glaser et al ., 200

abstinence from chemicals sumh herbicides and pesticides (Fanasch & Frick, 2020). Thesedf/ppproaches
havefound increasingttention also in the wine sectoespecially in recent timeswvhere the narratives linked
to sustainabilitybecome a new socieconomic glue, emphasizing the recombination of environmental and

subjectiveaspects,such as heritage, history, and culture, of which these territories are usually rich. Here,

sustainability becomegey for the wine industry where it relates to tradition, reputation, and landscape
valorisation (Flores, 2018Jhereforethe cultural andrelationalfactorson theterritory becomesnablingfor the

effective developmenbf new sustainable models. These cannot be considered just as a sort of endowment or

stock of capabilities, buhey are intimately linked to the place of productiod &ecome an integral part of the
territory itselfi i.e.factorsof identity (Charters2010).Whatwe speculates thatthereis a sortof commonand
hiddenthreadthatlinks the strategic and management design of such busmesse | s, f ar esends 6
other factors of social and purely relational natureand ultimately their performancesThesechangesoften
involve wider setsof socialnorms,requiringa differentconceptiorof the humantechnologyenvironment.

P

In this paper we aim to explore a specific segment of the broader 'sustainable winemaking' set, biodynamic

wineries. We illustrate the Lucca Biodinamica network, @adeption of biodynamiémplies cognitive aspects
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(IAASTD 2009) that are influenced by arsof peerto-peer exchange of knowledge hiodynamic networks
where the learning of the biodynamic as a method takes place. Innovative agriguiatiges often involve
new relationship as enabling factors that push in a feedback loop the wineytdaoitards the transition.
However, these changes are not without resistance, often cultural and in someocég#gal in nature
(Vergamini et al., 2018). Although there is a quick development of biodynamic praaticegwine producers,
thereis no shortageof reluctantattitudesmainly dueto thelack of propercommunicatiorandblurredreputation.

Against this background, this research aims to investigate the link between sustaiasbiligrpreted in the
biodynamic approachnd new business models such as the wineries that choose to folldodgaamic
principlesandprotocolsin the regionof Tuscany ltaly. We aim to answerhow wine estatesinderbiodynamic
are structured; how they cope with the market constraints and manage to compete rosygexanarketthat

is thewine industryaswell ashow theyrelatewith the generalneedof agriculturalsectorto boost a transition
towards the sustainability of production systems. Despite being increasingly popolagwineriesandheavily
debatedamongscholarstherelativeliteratureis still very limited andfragmentedMost of the stuiks classify
among conventional viticulture and roanventional viticulture, whichincludesl | t he &égr eend a
it becomes hard to make a cleéstinction between organic, biodynamic, austainableFFromthe designpoint

of view andconsegentlyadoptionthelack of aunifiedtheorydueto its fragmented development in the literature
can further slow down its diffusion (i.e. it becomes an inhibitaugor).

Organicand biodynamicpracticesrequirehigher capability, commitmentand involve higher productioncosts
than conventional production (Negro et al, 2015). As a return, a membership in either catpgagived as a
market signal of quality (Fotopoulos et al., 2003; Santini 20Htyvever,the marketrecognitionmay not be
suficient for the future consolidation of biodynamic practices and there are issues thaundatthine its
development Abraben et al., 2017; Castellini et al., 2017; Delmas & Grant, 2014; Giakegro;MichaelT.
Hannan,2015; Pomarici& Vecchio, 2014) suchas consumerdisinformation,the coexistencef inconsistent
guidelinesbetweercountries(Hughneretal., 2007;Szolnoki,2013),thep r o d uabikty te ddmmunicate the
biodynamic standards and the lack of an official regulatiobifmtynamicagriculture.

To overcome these barriers, we provided framework forclassitn er i e s & sust ai(bresfldr e bu
and Paunovil, 2019) and associated choi ceaditons.] at e
We find the interplay between drivers and barriers to the adoption of innovative agriquiautades (Dessart et

al., 2019) with individual and collective choices related to the farm investment, feotbws/ment, territorial
characteristics (Vergamini, et 22017, llbery et al., 2016) and conventions (Pd89) that form the wineries
business environment. The combination of these elements delivers diffebgettiveagriculturalpracticesas

well asobjectivestandardshatinfluencethesustainabilityof the outcomegperformance) and provide feedback

as market recognition. The framework is the result of agepthqualitativeanalysisconducted¢hroughsemi
structurednterviews participatoryobservationanddeskanalysisof existingsecondarglata.

Theresultssuggesthatbiodynamicsappliedto viticulture represents radicalmultifunctionaltransformatiorof
wine companies. A typicabiodynamicwinery is designedo be differentfrom the monocultureof atraditional
vineyard.Thewineis themainproduct,but sincebiodynamicstandardsdvocatdor aclosecircle,i t consmon
to find mixedfarmingandanimalhusbandry cultivatedwith the samecareasthe vineyards surrounding them,
especially in smallewineriesi thus increasing biodiversity, the complexdf/the agriculturalsystemandits
resilience.

Theagriculturalorganisationbiodiversity farmfood autonomymulti-functionalityaresomeof thekey words for
biodynamic wineries to achiewpiality and, in the marketing aspect, can play an important ralleeaneation
of newthemesandconceptgo supportthe storytellingof wine.

The promotionof biodynamicagricultureseemsto be a good marketingstrategyfor winerieslocatedinless

popular appellations or generic IGT. As an example, the partnership among the members Biddicamica

was important for the territory of Lucca and the Colline Lucchesi denomination as thel@O€s n 6t ha v
same prestige as other Tuscan counterplet€hianti, Bolgheri and Montalcino. Theomotion of biodynamics

helped Colline Lucchesi from not being in the shadows. In more prestidgmasninations, the importance of

mar keting biodynamics seems toappe@. secondary due tc
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In the economic aspect, the vertical integration of all the production stages combined with partwership
pr od uassociasiahs (i.e Lucca biodinamica and other consorti), make producers to decrease the
variability of quality andthe relatedtransation costs(HobbsandYoung,2001).Then,i t pdssibleto mitigate

risks relatedto marketuncertaintieghroughthe diversificationof productsandthe capacityto reachconsumer
throughavariety of salechannels.
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Introduction

Irrigated agriculture is the largest user of water, accounting for 70% of global abstracti@¥@mddanyOECD
countries(OECD, 2018)causingnegativeexternalitieDwyer et al., 2006).Irrigation canalsogeneratpositive
impacts on environment by enhancing the ecosystem services (ES) associated with it (Dwya§0&; datali
and Branca, 2020); in fact, irrigation canals can have a landscape value (Masseroni et alan20dfpport
biodiversity (Aspe et al., 2016). One of the main ES provided through irrigation is the atpifeasge, which
occurs through the percolation proses of excess water applied to the field or infiltrafuhg the irrigation
canals (Dages et al., 2009). This is evident in Northern Italy, where several procdssesidngebetween
surfaceandgroundwateoccur,generatingesurgenc@henomendthe so-calledResurgenceBelt). A particular
typeof resurgenceayidespreadn theLombardyregion,is thefontanile whichdiffers from springs because it has
an anthropogenic origin (Bischetti et al., 2012). Water volumes introtio¢ke areaabovethe Resurgences
Belt, boththroughrainfall andirrigation, percolate®asilyinto the subsoilcausing water losses which reduce the
amount of water useful for crops; the downstream area benefitstliierphenomenon, since this territory is
characterized by less permeability, giving rise to spring pheno(@eicaro, 2009).

Thefontaniiar e Groundwater Dependent Ecosystem (Gbh&), s
maintenance of their water regime (Balderacchi et al., 2018.réduced quantity of irrigation watdarough

canals and fields can decrease the aquifer recharge, altering the water reginfernéile generatingheso-

calledo i r r iefficebcypoanr a @m@ftodetal., 2020),which derivesfrom the tradeoffbetweenirrigation
technicalefficiencyand aquifer rechargi&endy& Bredehoeft2006).

Therefore, irrigation might have an environmental value which, in the context of environmental accounting
promoted by national and international agreememdsi@itiatives (e.g. Agenda 21 at international level toed
Natural Capital Committee in Ital}) should be quantified. The economic evaluation of the irrigated agro
ecosystemsd ES has important pol i capalysisrapdl costracoverg n s
requiredby Water FrameworkDirective 2000/60/EQWFD). In Italy, the WFD wasimplementedhroughthe
Legislative Decree 152/06, which establishes the division of the national territory into seven Riv&ifgsta

and theadoption of River Basin District Management Plans (RBDMPs); planning procesSBERdP requires

the evaluation of the environmental and resource cost of all uses included agricultules dast for the
implementatiorof basicandsupplementaryeasuesfor the protection/improvemerdf water

bodies status included in the Programme of Measures (PoM) . The share of the contribution for costimecovery
chargeof agricultureis calculatedbased on significantressures on watd&odiesgenerated by thagricultural
sector.

The research questions of this work are: what is the monetary value of ES provided by irrigation water
in contexts characterized by exchanges between water and underground circulation? What are the
implicationsof therecognitionof thesebenefitsin thecontextof waterresourcananagemenrdccording
totherequirementsf the WFD?

10 The article 67 of low 221/2015 institutes the Natural Capital Committee. Annually, the Committee sends a report on the
state of the National Natural Capital, with environmental data expressed in playslaabnetary units.
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Data and methodology

The study area is located in the Po River Basin District (Lombardy region, Italy), where traditigadbn

canals andontanili are widespread. Preferences for ES provided by both types of aquatic systems have been
identified through an online survey, aimed to: (i) record how irrigation is considered from the economic and
environmental point of viewalso through questions on activities carried out in irrigation waterways; and (i)
offer the interviewee the choice among various levels of ES quality options (Table 1), each option requiring a
payment (it is also possible to choose the option of regedtie proposed alternatives by not paying). The
attributes6 réceatienlactivitieswere getlinet based on water regime scenarios, based on
information derived from the | iteratur e.ionlasbeenegar
found on the effect of aquatic vegetation due to water regime, so only animal biodiversity is considdest. The
part of the survey consists of questions aimed at identifying the-soocimmic characteristics of thgerviewees.

Table 1: Attributesandlevel of choiceexperiment

Aquatic system Attributes Levels

Landscape Semidry canal;canalatfull capacity

High (presence of aquatic species@dium (aquatit
specieglecreaselpw

Irrigation canals Animal biodiversity
Aquiferrecharge High; medium;absent
Recreationahctivities Possiblenotpossible
Presenceof a visible body of water;occasion:
presence of a body efater
Landscape
Medium animal biodiversity(decrease inaquatit
species)filamentous algae; high animblodiversity
(presencenf aquatispecies), aquatic vegetation; |
Fontanili Biodiversity animaland planbiodiversity
Irrigationuse Yes;no
Recreationahctivities Possiblenearbypossiblenotpossible

The partial sample of 193 units has been processed using NLogit. The multinomial logit model (MLb&) will
used, considerinthefollowing utility function:

Q8D @ijt

i = 1éN number of interviewees

j number of alternatives

xijt vector of thevariables relating to alternative j and respondent n

bi vector of individual parameters

Oncewe obtainanadequateumberof samplewith the collectionof additionalanswersdatawill be processed
throughthe RandomParametet ogit (RPL) modelthatallows to includethe heterogeneityn the preferences.
Subsequentlillingnessto Pay(WTP) for eachES will becalculated.

Discussionon preliminary results

The preliminary results show that the attributesfarftanili positively affecting the utility function are)
biodiversity for a medium level (coefficient 0.36) and high level (coefficient 0.27) compared tdmthversity
and ii) the possibility of arrying out recreational activities (coefficient 0.76) besidefeheéanili.In relationto
landscapeestheticsthe occasionapresenceatherthanthe constanpresencef a body of wateiis appreciated
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(coefficient-0,5). High and medium levels siodiversity of the canals affect positively thélity function
(coefficients respectively equal to 0,49 and 0,3) compared to a low biodiversity. The aifssandgéer recharge

has a significant negative impact on the utility function (coefficigsg). Both in the cas# fontanili and canals,

the hypothesis of consumersod r at i o nmesgdedtively eqhabtd,36b e e n
and-0,09). Preliminary estimates with RPL show that there is heterogeneitytfor alriabés considered. It
should be noted that the estimation has been occurred on a partial samplestimtites may be not accurate.
The elaboration of a larger sample through RPL will allow for more acawsués However from preliminary
resultsWTP manly emergedor therichnesof biodiversityandrecreationafunctionof bothaquaticecosystems
andthe aquiferrechargeof thecanals.

Conclusions

Preliminary results suggest that, for the sample considered, collectivity attributes a Vahdititmal water
irrigation systems. These results have significant policy implications in the context of the economic ahalysis
agricul tural water use. I ndeed, the compensation
Ecosystenbervices(PES),introducedn Italy by thelow n. 221/2015, representise shareof the contributiorio

the environmental cost recovery for the agricultural sector. The recognition of the environmental value of
irrigation has implications in theadeoff between technical efficiency and environmental impacts, shawatg
watersavingmeasuresouldaffecttheflow of ecosystenservicesonsideredn thiswork. Thereforethe results

are also relevant in the context of the PoMs, wéfierence to measures for water efficiency whicmeagioned

above, can generate undesirad@ironmentakffects.

Additional surveyresponsesvill becollectedin the nextstepto obtainmoreaccurateestimate®f the economic
value oftheecosystenservices.
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Introduction

Climate change projections suggest that many European regions will experience moredrégueatevents
such as droughts, heavy rainfall and increasing winter precipitation. These coratéiengected to aggravate
the conflicts between different watasers, affect watershed managenant create additional challenges for
agriculture, in terms of water excess and shortage, as well asarrsiogts of nutrient and sediment runoff
(Olesen and Bindi, 2002; Cosgrove and Loucks, 2015; Iglesidssarrote 2015. Agriculture as a major water
consuming activity is thus asked to play a key roledntrasting these effects. Resiliency in agriculture deeply
relies upon the adequate and responsi@magement of production factors and natural resources purgued
individual agricultural holdingsAt farm-level the strengthening or the introduction of underutilized or novel best
practices operate #tie advantagef farmersthemselvesiocal communitiesandthe environmentin this sense,

the multifunctional nature of the scalled Natural Water Retention Measures (NWRMs) ensures multiple
commitments to agricultural production, environment conservation and water protection. NW Rivtgetee to
safeguard and enhance the water storage potehtiapland, soils, aquifers, and to fheter ecosystem services

to mitigate the impacts of extreme effectSrigzetti et al., 2016 Still, such interventions contribute
simultaneouslyto the achievementof different SustainableDevelopmentGoals, envionmental targets
formulated in several EU regulations and the Common Agricultural R8licyssertal., 2015. Onthe other
hand,reatworldf a r nbehagoditowardsthe adoptionof NWRMs cannotbe easilytracedbackto their sole
environmentafriendly attitudes.The implementatiorof suchpractices is rather constrained by their financial
performance, economic returns and effitiency,which are supposed to be amongst the prime drivers of their
overallattractiveness. Although quitemprehensive sets of techniques to increase water retention dévafm
and associated beneffitatricesexist (www.nwrm.eu/benefifs knowledgeon thesetopicsis still incomgete.
Given the variability of economierelated aspectsbetweenNWRMSs, acrossscales,soil-climatic regions,
agricultural systems, farming types and climate scendgiopean Commission, 2014; Collentine dndter,
2018;GarnierandHolman,2019, relevantiteraturestill doesnotoffer anyuniqueor harmonizedpproach and
frameworkto assessheir sociceconomicperformance.

ThestudyathandstemdromtheEU H2020projectOPTAIN, whichseekdor efficientwaterandnutrientretention
techniquesin 14 small agricultural catchmentsacrossEurope. OPTAIN also providestheir optimal spatial
allocationbasedon targetedndicatorsof environmentahndeconomicsustainability. While responding to one
of the first activities of th@roject, the present study aspirediliditerature gaps and provide a common, CFoss
case and crogmeasure synoptic framework of socieconomic performance indicators (SPIs), suitable to
characterize and qualitatively assess the diffelWRMs thatcan be implementedh individual agricultural
holdings.

Methodological approach

Thefirst stepin thisdirectionconcernedheidentificationof alreadyimplementecandcandidate NWRMs in the
OPTAIN case study sites. NWRMs here considered mostly doweaye notimited to, thefollowing categories:

measures for the retention and/or management of water and nutrients in agricultureajetgnance and
restoration of grasslands, buffer strips, soil conservation practices,agnesrmulching, cropmanagement);

small technical measures related to drainage infrastructures and the recavaydfevatefe.g.dualsystems)
andnutrients (e.g. drainagdnannel bio reactors);

measures which positively affect water use efficiency of the agricultural grodu(e.g. croprotation,
conservatiorillage)
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By drawing upon currentknowledge- asformalizedin previousresearchprojectsand orrgoing monitoring
activities  (i.,e. NWRM catalogue, http://nwrm.eu/measurgsmtalogue and WOCAT database,
https://qcat.wocat.npt and casespecific learning, a list of total 25 measures was made. The dBVBMs
includes for the largest part (n=15) an array of agronomic solutions (e.g. crop rotatierigldgeyoperations)
and the use of technical means (e.g. controlled farming practices); interveatgetedo land andlandscape
managemen(e.g. terracing hedgesand rows), water re-use and drainagesystemswere detectedin minor
proportions.

Subsequently, the review of both academic and grey literature was performed to identi§pebts or the
indicators that most commonly address the econgaiformance and effectiveness tok set of measures
identified. International indexed databases (Scopus, WOS) were primarily sconpdidgii e c ooi @ 6 on o mi ¢
sustai mabf|l ndiy ona ttchE WIRM® g e nawumreldabed o u tfgreenisnof r ast r uct
or differentagronomigracticesassearctkeys.Technicalreportsandexisting plattormson NWRMs (WOCAT,
nswrm.eu)wereadditionallyusedto retrieverelevantinformation. Theinitial searchreturnedl13documentsa
furtherscreenindasedn keywordsanalysisandabstractandsummariesontentyeduced¢henumberof selected
outputsto 86. Theywere then exploredto systemizethe descriptiveindicators theypresentednto a general
framework.

Resultsand discussion

Literaturereviewproduced list of 88 potentialSPIs.Eachof themwastracedbackto bothbroaderanddetailed
categories, able to depict their main economic performance: on one hand, their ecoalataiaspectsonthe
other the implicationsat farm- andterritory-level following the possiblespreadingof currentNWRMs or the
implementatiorof newsolutions.Theresultis a coherentatalogueof sociceconomic indicators fallinginder
thefollowing macrotypologies:

measureelated indicators (n=18), including lifecycle costs (i.e. unitary cost items and equitaddituresand
financialperformance ainvestingin NWRMs;

impactrelated indicators (n=46): SPikat are capable to describe the effects of diffenegtsures on farm
economic balance, competitiveness and viability, on the rural environmetie efficient use of natural
resources anith generakostsandbenefits oNWRMs adoption;

costs and benefits of different land management and use types ovdivgrige NWRMSs, incomparisorto a
baselinescenariqdn=24):costsof inaction,alternativecosts costsfor off-settingenvironmentalmpacts, benefits
andavoidedcosts.

The association of the aforementioned indicators to the relevant mepwiesisly identifiedpoints out that
agronomic solutions are those described by the widest set of SPIs. In particulaefehey multiple specific
unit cost items (implementation, equipment, operating and maintercast®, as well as aspects rethte
production costs, including subsidies and incentives, econ@asitts at farmand territorylevel, implications

on farm viability and resource use efficiency. Ondbatrary technicalmeasurege.g.drainagesystemsganbe
considerecgasmediumlongterminvestments. As such, their overall seeiconomic assessment should take into
account a larger arragf capitalexpendituresandfinancial performanceatherthanthe effectson agricultural
system.

The adoption of good practices &ingle farmers has in general significant effects on the safeguidueltefritory
and the protection of natural and environmental resources. The SPIs detected suggesthenNWRMSs that
can be implemented at agricultural holdings are able to generaltiple costsaand benefits, with negligible
impacts on farms themselves but substantial repercussions on theemideny whereintheyoperate.

Concluding remarks

The approach proposed in this study is aimed to the identification of a set of aleexemplified irthe SPIs,
ableto supportthesociceconomicassessmermtf NWRMs. Theconceptuaframeworkprovidedrepresentafirst
proposafor aharmonizedataloguef indicatorsfunctionalto thepurpose®f the OPTAIN projectNonetheless,
its relevance can be extended beyond the objectives of the pitegdttand the farnscale, and therefore
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constitutes a more generaference framework. For thigirpose, its presentation is also meant to stimulate the
discussion about, amg others, the need tefine sucha frameworkof purposespecific indicators anthe
systematizatioprocess.
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Europearagricultureis facinggrowingeconomicgnvironmentalinstitutional,andsocialchallenges:

i.e. from changes in demographic trends to the effects of climat@eh#his raises fears for th&uropean
agriculturalsectorandthe potentialfuture scenarioghat might be characterizedby growingnstability and the
emergence of new concerns towards aspects such as environmental impairhpsmtjabsilienceof primary
activities,etc.,previouslyconsideredgubordinatéo economiaesults.

Thereforetheconcepbf sustainabilityturnsto bea multidimensionatonceptwhichwill beessentiah defining

the future development paths that whlaracterize the agricultural sector in the yeac®ine (Nera et al., 2020).

It is therefore necessary to combine traditional economic results witlvatiadales essential for fully evaluating

the implications of development paths; this is even mamithendevelopmenmovestowardsamoreintensive

useof thoseresourcesonsideredscritical (e.glandscape, ecosystems, biodiversity, etc.). From these premises,
the concept of "sustainable interfétation” is applied to thenanagementhoicesof farmers.

The combination of the terms "intensification" and "sustainable” is an attempt to focus on bstiks rboth in
terms of output quantity and quality, and in terms of environmental sustainabilitpactionprocesseslhis
couldbeachievedy differentways:for examplebyintroducingfertilizeror plant protection products with a lower
environmental impact, by using more efficient productipmcesses, or by starting a targeted genetic
improvement process of species of agrimalt interest(Prettyet al., 2014).

The objective of sustainable intensification (Sl) in agriculture is the development of a progiwotieas or a
system in which agricultural yields and incomes are increased by minimizing negativenmental impast
The concept does privilege any vision or method of agricultural productither, it emphasizes the goals and
not the means and does not predetermine technologies, spg@é®rc o mp o n e n {Psety ed 2014 n

The present workanalyzes the implications deriving from the introduction of orchards to repiab&e crops,
with a special focus to the recent dynamics of expansion of hazelnuts cultiadieylifs avellang in central
Italy.

At aggregatdevel, the nationalhazelnutareahasbeenshowingcontinuousexpansiorin recentyearsover the
course of a decade (20@818) there has been a significant increase especially in kegion and Viterbo
province accounted for an increase from 18,914 to 23,966 hectares deVaizelot groves (+ 26.7%) (ISTAT,
2019). This growth is due to the strong push of the agrofsodessingndustry to increasethe domestic
productionof hazelnutsto reducethe historical dependencefrom the Turkish production (thevorld leader
production country).

This expansion in demand has been combi n gatitiomal t h
cultivations, recently showing important issues regarding their profitability. Therééomeers have replaced
low-profit arablecrops with more intensive crops able to achieve reasomaimés of remuneratiorfor the
productionfactorsused.As a result,tree specieshavebeenintroduce@nd aboveall the hazelnuhas been the
preferred onén theareaunder analysis.

The growth of hazelnut orchards, however, created widespread skepticism in public opinidreaad
discussion raised about the environmental sustainability of a$aade cultivation. This idueto the opinion,
widespreacamongthosewho arenotdirectly involvedin agriculturalproductionthat multi-annualcropshavea
muchgreatetimpactthanannualones(dueto theneedfor productiornputs to a greater extent compared to arable
crops with annual rotation) and to the simplificationecbsystembecaus®f the spreadof a singlecrop over
largeareagreviouslycharacterizethy greatebiodiversityalbeit linked to agricultural production.
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In this framework,our analysisfocuseson the economicandenvironmentakvaluationof thereplacement of a
traditional arable crop (durum wheat) with more intensive tree crops such as kiyrvaged, which can represent
a suitable alternative to the hazelnut, both from an economic and@mvientapoint of view,in thestudy area.

Economic analysis is divided into assets and income analysis. For the patrimonial point of \@esncefis
made to the changed value of the land asset, while for the income one, the croprelatgest the entirdife
cycle ofthe investments ianalysed.

Theenvironmentaanalysigs basedntheapplicationof thelSO14040and14044standardselatingo Life Cycle
Assessment (LCA). The LCA is a powerful tool for assessing the environmenttdisadility of a system, as

it generallyprovides the most reliable and complete quantification ofrtipactsof anenvironmentahetwork

for decisionmakingpurposest boththe micro andmacrolev-els(Salaetal., 2016).This approacthasbeenthe
objectof severakontributionsin theliterature alsavith specific applications in agriculture (Bessou et al. 2013),
although there are also Authors thaghlight the methodological limits in applications relating to fruit production,
due to the limitechumber of impact categories assessad, the narrow point of view on the production phase
of anorchard(Goossengtal., 2017). Theanalysisis basedon a differential approachi.e. it only considerthe
differencedetweenvariables irthehypothesizedlternatives.

The impact on theatrimonial level is carried out by the analysis of the differences in the AvAagiltural
Values (VAM) between arable land and hazelnut groves in the suitable areas oftieiszitgome shows how
hazelnut adoption determines a significant incréa$and value, althougplanting costs for the conversion to
hazelnut groves have to be taken into account. The VAM ofidzelnut are then compared with those of the
other two tree crops under examination. In this caselilsazelnuis foundto havemuchhighervaluesdespite
thelower plantingcostscomparedo kiwiandgrapes.

At financial level, all the tree crops considered allow the achievement of a higher income levieédramal
arablecrop (durumwheat).The analysisof theinvestmentelatingto thewhole productiortycle (35 years) by
calculating the Net Present Value (N.P.V.), the payback period and the-&mntieanuity- shows that hazelnut
and the kiwi have a similar return on investment, while the gragese amuch longer time than the other two.
The N.P.V. of an entire crop cycle shows positiaiiesonly for kiwi and hazelnut.

At the environmental level, the analysis focuses on the differential production factors betwiiffartd crops:
plantprotection products, fertilizers, and irrigation water. With regard to plant@ction products the average
quantities (allowed in the integrated pest management guidelineslaiziberegion) are converted into 1,4
dichlorobenzene (1,4 DB) with theesgfic impact assessmemtethod CML 2001 (Cellura et al. 2012). Given
the need to assess the impact of these productamous ecosystems, human toxicity, freshwater aquatic
ecotoxicity, marine aquatic ecotoxicity ateirestrial ecotoxicity are assess@&tie results show that vineyards
on average result the most-ipactful, while kiwi andhazelnuthave amoderatémpact.However,arable land
hasalowerimpact.

As far as fertilizers are concerned, kiwi is the crop that requires greater quantitiearemoghether two tree
crops. The use of water for irrigation is zero for arable land while it assumes pesiitigs for the three orchard
crops. Given the process of climate change, which on average hasrleateperiodsof drought,the needfor
emergencyrrigation has infact alsoextended tahegrapes.

Forhazelnutghereis amoderatauseof waterwhile, onthecontrary for kiwi thereis aconstanneedo use large
volumesof waterto reach profitablgields.

Thenoveltyof this contributionis theadditionof newdetailsto the previousstudiesontheimpactofthe processes
of intensification of agricultural production. The results show that the transition tsdpseauses moderate
increasein pressureon the environment.This is especiallytrue for grapevin@nd, less for kiwi and hazelnut
comparedo durumwheat.

On the other hand, there is a strong economic advantage resulting from intensification of prtbdoctbrthe
introduction of tree crops (mostlgr hazelnut followed by kiwi). Hazelnut profitabilitg boosteddueto higher
income and lower investmeoosts.
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As a gener al conclusi on, the study highl i-gdénuts t h
cultivation due to itseconomic profitability that, however, implies a moderate increased sueson
environmentalesources.
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Introduzione

Negli ultimi decennia questiondi A r leret eitaliane&al centrodel dibattitoeconomicce politicoa causa dei

gravi fenomeni da cui sono state i nt e desestificaziore, qu
economicala rarefazionelei serviziessenziale la dipendenzgrevalentalal settoragricolo. Fenomeni diffusi
che determinano condizioni di oggettiva difficolta per lo sviluppoumand 6 accesso ai diritt

contempo, in queste ssesaree, si concentrano bellezwduralie paesaggistichehuonaqualitadelle risorse
naturalie potenzialitadi sviluppo,orientamental benessere e alla qualita della vita. Condizioni verso cui, oggi,
la societa esprime forte attenziospgcie sseguito della situazione pandemica che ha posto questi territori al
centro di un nuov@otenzialeinteresselLa pandemiada Covid-19 ha, infatti, evidenziatocon drammaticita

| 61 n s o sdtinsadiBnbentdensanmientpopolati,riaprendgorospettivenuove perle Areeinterne vistecome
luoghi dimigliore qualita della vita,come uoghi del |l 6abitare.

Tuttavia, il contesto italiane locale, istituzionale e politice fatica ad immaginare e implementgrercorsi
virtuosi in grado di trasformare [@tenzialita delle aree interne in concrete opportunitvitlippo. In queste
aree, le risorse umane, naturali, culturali, materiali e immateriali, rimargpamsamente utilizzate. Per contro,
in altre situazioni territoriali (aree costiere e metropoidala congestionee tale da generarefenomeni di
insostenibilitae di bassajualita dellavita.

Tali contestiitaliani fragili esprimondrequentementestituzioni locali deboli,incapacidi interpretarée bisogni
sociali e darvi risposte dirette. In qteesondizioni si crea, spesso, un circolo viziosoguelle il disagio umano
e sociale nelle sue molteplici declinazioni (sanitario, economico, socidtarale,educativo,ecc.), diventa
i di staegyri roi theproduzdemigrazionedei giovaniabbandonalei territorie indebolimento del capitale
territoriale.

La questione Aree Interne da circa un decennio €, pero, oggetto di una linea di policy dediosiddéta

StrategiaNazionaleAree Interne (SNAI), in corsodi sperimentazionsu alcuneareepilotac on | 6 obi et t
innalzare a livelli accettabili i servizi essenziali (scolastici, sanitari e di mobiligaSNAI ad oggi risulta
scarsamente efficace sia i n r i Gianeliranare ibhvertiredeltdnderaze t i v a

negativeeconomicesocialiin corso in taliaree.

Proprio nelle areeinterne, allora, la ricercadi nuovi principi di creazionedi valore puod trovare spazidi
sperimentazione e applicazione. A tale riguardoriteganizzazione di sistemi di welfare domunita,
affiancandosi auovi modellidi agricoltura(sociale),sonoin gradodi attivareprocessiieconomiagenerativa
assolutamente inediti.

In talecontestole pratichedi sviluppodalbassobottomup, messeén esseralaiterritori locali stannalimostrando
cheuncambiament@ possibileproprioattraversal protagonismattivo dellecomunitdocali che rappresentano
i veri motori del processo di cambiamento. Le comunita, in questo nu@getto,vannooltre la semplice
partecipazionesviluppanoun sensodi appartenenza consapevolezzdelle potenzialitaterritoriali, cosicome

d el | OolHegivopeel benecomuneepetla gestione collettiva dei beni comuni (Mori, Sfo20,19). La nascita
delle imprese di comunita molteareeinterne,alivello nazionalegarantisce serviziessenzialerivitalizzale
principali attivitaproduttive, implementgpercorsi di diversificazione e creazione dimicro-filiere locali,
contribuenlo, cosi, a crearenuovi posti di lavoro e a frenarel 0 e sgiowdmle, rafforzandola coesionee

| 6i ncdoaiakei one
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Obiettivo del papere analizzardl ruolo delleimpresedi comunita,in alcuni contestiterritoriali ruralia livello
nazionale, nella creazione di nuovi modelli di welfare rurale e nuove forme di Yahobgentale, economico e
sociale) oltre che nello sviluppo resiliente e sostenibile delle comanih.

Metodologiadi ricerca

Loobi et t i v oealidzatd ditrmvensa lacreetodolagia dei casi studio di imprese di coriruditéerenti
contesti territorialiha consentito di svi | up p arindlagandoibda capatitacs i co
crearevalore e modelli di governancenessiin atto.

Discussionee conclusioni

Dai casistudioin fasedi realizzazioneyiguardantitre diverseesperienzeali cooperativedi comunitain tre
differenti aree interne italiane, emerge che esse si caratterizzano come strumenti generatiyppdi, che
gradualmente si stanno integrando nella struttura sociale e istituzionale delle clorainithe cooperative
indagate, localizzate in piccoli comuni, assumono il ruolo di incubatorcqerastarda mancanzali servizi
essenzialila disoccupazionel, 6 e s ¢ kogiald,loospopolamento, intervenendo per ricostruire e rafforzare il
tessuto sociale. Tali imprese svolgopancipalmenteattivita di agricolturasocialee presidiodel territorio,dal
recuperadel paesaggi@llatuteladella biodiversita e delle eccellenze agroalimentari, dalla valorizzazione della
filiera corta all@areazione di vere e propriemiefoi | i er e del Aci bo civiled (che
tradizionaliinformali, es.il comparaggio)a | | 6mentasaciclavorativodi soggetticonvulnerabilita, fino ad

attivita sociali e di servizio per le comunita. Tali attivita hanno consentisignificativo impatto economico nei
contesti territoriali di riferimento, sia in termini di creazionedovi postidi lavorochedi rivitalizzazionedelle

attivita economiche.La valorizzazioned e | | 6 a gsodiale unitamenteaal | 6 udeiiBudgetdi salute,
educativie ambientali,attraversmodelli partecipatie mus t ak e h ol d er , falorre ld nastitaidie t t i
micro-filiere locali detibocivile.

Il modellodi governancenclusivae partecipatainfatti, checonsentatuttii membridellacomunitali partecipare
attivamente alle assemblee ufficiali e al processo decisionale, confeyumapiese dicomunitd come uno
strumento di innovazione sociale che, intervenendo con successo, |i dowdfaite state & fallito, sta

riprogettando lo sviluppo dell@reerurali.

| risultati hanno consentito di concludere che un riequilibastenibile regionale sembra oggissibile grazie
alle iniziative dal basso, come quelle oggetto dei casi studio, che vede protafjesistisoggetti. Lo sviluppo
delle aree interne potrebbe essere funzionale a risolvere i modediogienibilitache oggi caratterizzanancora
il territorio nazionalecheevidenziaancoraungolarizzazionalello sviluppo.

La sperimentazione di questi nuovi model tegionai@ivr ebtk
pensial Mezzogiorno)(recovey plan,ffss 2021.2023SNAI), versole nuovepotenzialitddelle Aree Interne.
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Introduction

Growing concerns about climate change and the environmental impacts caaggitidyural productioave
beenwidely discussedh theliteratureascurreniandandwaterusesarecontributingto thedegradatiorof natural
resources (Serebrennikov et al., 2020; Pierpaoli et al., 2013). In response toithislaime=ntationf sustainable
agricultural practices has emerged as an important alternative, since, according taNdtidrgSustainable
DevelopmentGoals2030 (Arora and Mishra, 2019), the applicationof sustainablepractices protects natural
resource, uses appropriate technologies that avoid waste in terms of timenatedials, and leads to
economically sustainable and socially acceptable results. Indeed, the overall obgctiggicultural
sustainabilitypoliciesis to ensureenvironmentasustanability while maintainingor improving farm productivity
(Borgesand Lansink, 2016).

Despitehesebenefitstheadoptiorrateof thesesustainablandinnovativepracticesemaindow onaverageeven
with the existence of governmental effof@Beweld et al., 2018). The cause can be found in a lack of
understanding of thiactors that influence farmers and/or entrepreneuasiopt innovative practicggntolini

et al., 2015Bernardoand Welch, 2001).

Giventhis situation,this systematiditeraturereview analysegactorsthat may inducefarmersor entrepreneurs
to adopt sustainable farming practices. In particular, it was decided to explore prodpob@ss innovations
as they determine the structural farm changes requiregthieve sustainability in th@edium to long term
(Gaziulusoy, 2010). Only innovations in developed countries were investigated@mititises possess the right
scientific and technical knowledge to drive incentives and facilitate the process] asthe possibility to
acquirethe appropriatdechnologyandtransfermechanisni{Zanelloetal., 2016).

In light of the contextpresentedour coreresearclguestions: Whatfactorsinfluencethe entrepreneur/farmes
adoptsustainable processdproductinnovationsn developed countries?

Results of this review are important for those who are interested in fostering agriculture towarsisstadmable
i nnovations and for schol ars i nt eadoptonbehavioirn i dent i f

Methodology
Reviewprotocol

The first step in this review was the identification of the research question of interest, which led to the
development of the search strategy and the resulting algorithm in the secon8usiegquently, a sistep
selection process was followed, according to the preferred reporting items for systematic reviews -and meta
analyses approachPRISMA (Page et al., 2020). Initially, the search results were manually tabulated in a
spreadsheendduplicatesemovedThen filters weredefinedandappliedto selecthe studiesandthenthetitles

and abstracts of the articles were checked for relevance. After this step, full texts were revietuethend
exclusions were madenkcessary. Furthermore, a quality assessment was performed folpresgusstudies
(Tummerset al., 2019).

Studyselectioncriteria
Giventheaim of the systematiditeraturereview,the Boolearalgorithmusedon Scopusvasasfollows:

((sustainable OR green) AND (innovation OR practices OR product) AND (agricult* OR farm* OR entrepr* OR
food) AND (factorsaffectingORrisk perceptionrORdriver ORbarrier ORattitudeORbehaviorORadoption))

The output led to a large numberanticles (596 in Scopus and 99 in Web of Science), from which the most
relevant ones were filtered, using specific selection criteria. The two databases Scopus and Web ofe8eience
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chosen for their completeness and reliability (Page et al., 2020). Bgfete implementing a manusglection
screeningatime constraintvasinsertedonly papersafter2010)andonly Englishlanguagearticlespublished in
journals were selected. We chose to investigate this time frame because in the field dicsarcied it is
important to cover at least a minimum of 10 years for a systematic literature review (P&@riaaiuj2020);
moreover, wdound thatit coveredmostof therelevantliterature.

After applyingthesefilters, the numberof paperavasreducedo 396 on Scopusand77 on Webof Science.Of

these, the title and abstract were read in order to make an initial sorting; this resulted in a total of 29 reports
assessed for eligibility. At this point, we retrieved and read the full articlepiigéd the selection criteriahich

brought the number of articles to 15. To these were added 3 additional studies that were selettted from
reference®f the investigategaperqasshownin Figure 1).

Figure 1: PRISMAFlow Diagram

'S
Selection criteria before
5 screening:
s Records identified from:
2 SCOPUS (n = 596) - » | * Records published from 2010
= WEB OF SCIENCE (n = 99) * Records in English
= ¢ Articles and reviews only
- * Records from journal
— v Records excluded in SCOPUS:
Records screened: ¢ Locus of research in
SCOPUS (n = 396) —> developing countries (n=153)
WEB OF SCIENCE (n=77) * Consumer studies (n= 67)
¢ Off topic (n=158)
Records excluded in WOS:
¢ Locus of research in
- developing countries (n=41)
£ » Consumer studies (n=6)
§ e Off topic (n=13)
= v ¢ Duplicate records (n=5)
(773
Full-text articles assessed for
eligibility: ——»| Full-text articles excluded with
SCOPUS (n=17) reason
WEB OF SCIENCE (n=12) « Review
SCOPUS (n=3)
WEB OF SCIENCE (n=5)
» About organizational innovation
) SCOPUS (n=3)
WEB OF SCIENCE (n=3)
Studies included in review:
K SCOPUS (n = 11)
E WEB OF SCIENCE (n=4)
2 Additional papers retrieved from
= references (n=3)
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Expectedresults and conclusions

Thissectioncontainggraphsandtablesthatprovidea generabverviewof thestudiesnvestigatedWe analysehe
journalsin whichtheywerepublished Tablel), the countriedn whichthe studieswerecarriedout (Figure?), the
methodologiesvith whichtheyweredevelopedFigure3) andthekeyindentifieddriversandbarriergFigure4).

Table 1. Journalsn which studieswerepublished

Journal N. papers
Agricultural Systems 1
Agroecologyand Sustainablé-ood Systems 1
Agronomy 3
AustralasianJournalof EnvironmentaManagement 1
Environmentamanagement 1
Journalof CleanerProduction 1
Journalof Rural Studies 1
Journalof SustainabléAgriculture 1
Landusepolicy 3
PrecisionAgriculture 1
ProductionPlanning& Control 1
Renewablé\gricultureand Food System 1
Sustainability 2

Figure 2. Countriesn whichthe studiesverecarried

9% 6% 3%
9% " .' 6%
13%
16%
/'\ "f
13% 13%
= Australia = Belgium France Germany
= Greece u [taly m Spain m Switzerland

m The Netherlands = The UK m USA
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Figure 3: UsedMethodologies

= Qualitative methodology (Interviews)
Quantitative methodology (Semi-structured questionnaires and National Database)

» Mixed methodology (Exploratory questionnaires and workshops or focus groups)

Figure 4: Main driversandbarriers ofsustainablénnovationadoption

Age Education
High risk aversion
| Complexity of innovation | Gender

| Awareness about innovation |
Company size Increased costs imeemployment

| | Subiective norms towards innovation |

| Clear regulation | | Change of work routine | Continuous information

‘ Attitude towards innovation ’
| Corporate planning | @

| Behavioural control on innovation |

| Supportive social networks I

Socio-demographic dimension

| Pro-environmental attitude

| Economic incentives l

] . e

Thereviewhighlightedthedifferentfactorsthatplayanimportantrolein explainingtheadoptiorof product
andprocessnnovationsby farmers.It alsocreatedanopportunityto identify methodologicabapsduring
thedevelopment of the investigated studies in order to add value to the review and provide directions for
futureresearch.In particular, it was found that the processof innovation adoptionamongfarmersis
simultaneouslyinfluenced by farmers' psychological determinants, sdeimographic aspects and
contextual factors iwhichthe farmoperates.

Behavioral dimension

With regard to methodology, it emerged that eight papers dereloped through quantitative research
approachesixof thepaperpresentedqualitativemethodologyandfour papersverebasenmixedtype
approachesSpecifically, the first category included sestiuctured questionnaires and the useational
databases,the second involved faceto-face interviews, and the last consisted of exploratory
guestionnaireand workshops or focus groups. We therefore note that no experiments or other typical data
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collectionmethodsnereused.Almost all studieswerebasedon conveniencesamplesanddatacollection
methodsveregpoorly specifiedFurthermore, the data collection techniques used, in many cases, are subject
to socialdesirability bias, whereby individuals, rather than giving truthful ansvensl, to give answers

they thinkthe researchewould like to receive.Anotherlimitation could be identified in the innovation
practices/technologies considered in the various studies and in the agricultural production systems in which
the innovation was analysed.In fact, the studiesinvestigatedin the review focusedmainly on smart
agriculture, conservationagriculture and precision agriculture. Moreover, the agricultural production
systemin which the innovation took place was not alwapecified. It would therefore be appropriate to
investigatether innovationgndthe differentenvironmentsn which they mayoccur.

As far as future research is concerned, it is therefore advisable to increase the quality of the sampling and
to report the original structure of the survey or interview posed to the participants, so as to make it possible
to evaluateand comparethe resultsfound in the variouspapersit would also be advisableto usemore
suitablemethodological approaches to datdlection, such as choice experiments or experimental auctions,

in orderto reduce bias datacollection.

Both theoretical and policy implications can be drawn from the werdm a theoretical perspective,
researchersanconsidertheseresults.Indeed theseresultscould be a usefulguidelinefor thosescholars
whointendto tackle newesearchn thefield of farmersinnovationadoptionbehaviour.

At thepolicylevel,theresultsprovideinsightso contributeotheongoingpolicy debatentheright measures
to betakento increasehe adoptionof sustainablénnovationsamongfarmers.
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Introduction

Over the last years, the European debate pushed towards production and consumption mooielthbased
sustainable management of resources and emwintal protection, on ethical principles aodial
sustainability, and on respect for animal welfare. Agriculture and the wholdoadrisystemare fully
involved in the transition process towards new models of sustainable growth thattegrste ecoomic,
social and environmental considerations. "The future of food and farf@@Wi(2017)713andthe CAP
reformproposalgpresentedn 2018underlinetherole thatagricultureand the CAP must play in achieving
the UN Sustainable Development Goals2®30, in particulavith regardio energyandclimatepolicies.

The strengtheningf environmentalprotectionand climateaction objectivesand the new CAP green
architecturearecertainlygoingin this direction.

At the same time, the agfidod system has to meet social expectations regarding the productaifepf
high-quality, environmentally friendly and animal welfare safeguarding food. The Eur&rean Deal
(COM(2019)640) and the "Farm to fork" strategy (COM(2020)381) place the actimgrifardture in a
circular economy approach that must integrate the responsibilities of all actorf®odthgstem.

In this strategy, food companies and large retail chains are the driving force to new production and
consumptiormodels,as they caninfluenceconsumerchoicesby acting on the type of food produced,
productionmethodsand, aboveall, information transfer.At the sametime, they can addressupstream
operators through their choices of suppliers, packaging, transport and maségement practices
(COM(2020) 381). On the other hand, compani esd a
productionis associateavith economidenefitsrelatedto reputationbuilding processesf companiesind
products productivity gains,when socialsustainabilityrelatesto working conditionsand cost reductions
resulting from | ower resourcesd uamergence oftbusioegsc | i ng
models that combine in different ways the three componendastéinabilityenvironmental, economic

and social) and that internalize sustainability to a greater or lesseriaxternoratestrategiesA relevant
aspectelatedto CorporatesocialResponsibilit CSR)implementation concerns the relationship betmve

CSR practices and innovation. This relationshgs been analyzed from different points of view by
assuming a link in one or the other directiBome argue that CSR may be part of a differentiation strategy
and imply investment in R&QPMcWilliam and Segel, 2001), is a driver of innovation (Nidumolu et al.,
2009), requires firms tomplement changes in products and processes methods (Bocquet et al., 2013). On
the other handsomestudiesassumeéhattheimpactof CSRoninnovationcouldbe negativebecaus€€RS
practicesoulddecreaseesearclanddevelopmentesourcegHalKosetal., 2018).Othersbelievethatthe

linkis more complex. Liu et al. (2021) show that CSR has an invergitaped impact on technological
innovation performance, hile Surroca et al. (2010) recognize innovation to have a mediating effect
between Corporate Responsibility Performance and Corporate Financial Performance, wbausahe
chain goes imoth directions generatingvaittuous circle.

This paper aims atlentifying the different sustainability profiles of Italian afpod firms andexploring
the relationship between CSR and innovation to verify whether firms with specifib€&Riordiffer in
theintensity and types ohnovations.

The analysis is badeon data from Istat's Permanent Business Census that reports the envir@amdental
social sustainability initiativesnplemented in theeriod 20162018.

Data and methods

Data used in the work refer to the first Companies Permanent Census carrietSduiabyn 2019which,
for firms with 3 and more employees, supplemented the structural data with some emgpgiciguch
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asenvironmentaandsocialresponsibilityinitiativesandinnovationprojectsundertakerby enterprisesThe
Permanen€ensuss basedn arepresentativeample put dataarecountrywideprovidedand concern the
wholeobservation field.

Since the work aims at identifying CSR chiicesat egi e
theanalysiswascarriedout on elementarydataandrefersto the 6,906agri-food enterpriseimcludedin the
sample. Thevork isdivided into two phases.

In the first phase companies were classified according to the CSR initiatives implemented. From an
operational point of view, this plse was divided into two steps. In the first step, a polycipoircipal
component analysis (PCA) was conducted on discrete data related to actions implegngr@edmpanies

for environmental sustainability, employee welfare, equal opportunitiegoliadtive interest. By means

of correlation analysis and parametric and-parametric tests, thecores related to the PCA dimensions
were analyzed in relation to dimensional characterigticgtionof the company,inclusionin networks,
referencemarkds, specificproductionsector.

TheCSRdimensionsverethenusedn thenextstepin anon-hierarchicatlusteranalysisvith whichgroups
of companiegharacterized bg different CSR profilewereidentified.

In the second step of the work, ttedationship between groups of companies and the innovatiorities
undertakenvastestedIn particular by meanf chi-squardestandCramer's/ coefficientthelink between
the identified groupsand activities carried out by the companywithin the frameworlof its innovation
projects was analyzed, such as R&D activities, the acquisition of licensgsatamds the training of
personnel in relatioto adopted innovations, alsad on.

Results

ThePCAresultssynthesiz¢heenvironmentaindsocialcomponentsf CSR thelatterin turnbeingdivided
into an external dimension, that concerns the community as a whole, and a dimensiuiutiesthe
activitiescompaniegmplementinternallyin favor of workersandfor therespecbf equabpportunitiesThe
extractedcomponentexplain65%of thetotalvarianceBasednthecomponentsjx groups were identified
that can be characterized with respect to the three components ¢T&IS&1).

Tablel: Clusterscentroids

CSRComponents Cluster
1 2 3 4 5 6
Initiatives of collectivanterest 1.3193 [-0.6030 [-0,1256 [-0.3449 [3.6212 [-0.3379

Environmentdhitiatives 0.2845 |0.6844  |-1.0669 0.7603 (0.4876 [-0.8597

Initiatives for the wel being of |0.3775 |0.9367 |-0.6432 |-0.8384 |0.1302 |[1.1011
employeesndequalopportunities

F i r nusider 782 1353 1733 |1824 263 951

CSR strategies are highly differentiated among the groups. Firstly, about a quarter of thegampi@
T Traditional companiespresents delowaverage CSR profile for all three dimensiost particularly
for the environmental component. Secondly, grougsalléctively involved SMEands (Largecompanies
highly engagedn territorially aimedactiong are predominantlyfocusedoncollectiveinterestinitiatives
andthis behavioris positively correlatedwith companysize,which is infact reflected in the distinction
between the two groupk both groups 2 and 4 the environmeuwtiahension of CSR is relevant, which in
group 2 is asociated with the implementation of the sociainponengimedate mp | o well-being
(Firmsfollowing an environmentalnd social strategy,which is not the case in group Bifms following
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an environmental strategyppecifically, thestrategyof the companiesn group6 focuseoninitiativesin
favor of employeesindequabpportunitiegSociallyinvolved firms.

Groups differ with regard to the level of innovation. The percentage of companies that in thgearee
period 20162018 were engaged in innovative projects is the highest in groupsllgdtivelyinvolved
SME) and 5 [arge companies highly engaged in territorially aimed actjo(i®.3% and85.6%,
respectively), while it is at the lowest level in group T3aditional companies40.5%). Significant
differencesetween thgroups exisfor all typesof analyzed innovations.

Conclusions

The first Permanent Companies Census allows to have a better insight on actions for environmental
sustainability and social responity undertaken by Italian agfiood firms. A large share of Italiagri

food firms is implementing CSR initiatives both as part of a market strategy and to red umediogiove

labor productivity. CSR andinnovationare positively related,but the intensity and typesof innovation
activities depend on the firmds Q@RBctspre elatéeditodghe Mo r ¢
objective the firm pursues. Further research is needed to verify directdareatt effect among variables,

to test path and mediation effects and to verify the invarianeffeftsacross groups.
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Introduction

Crop productionin protectedenvironmentss spreadthroughoutthe world to meetthencreasingmarket
demandfor high quality products(Grudae Tanny, 2016). Crop coveragbelpsto protectfrom extreme
weatherconditionsandpredatorsaswell asto bettermanagdhedefense against insects and plant diseases
and to enable yeapund production (FAO, 2017%ince the 1960s, protectedhorticulture in Italy has
beencharacterizedy an evolutionarglynamicthathasseeramarkedncreasen theareainvestedandits
relative production,aswellas intensetransformationprocesseghat have taken place, especiallywith
referenceocultivationtechniquesthe speciesandvarietiesgrown andthe organizatiorof the production
markets.

Horticultural production in protected environments is increasingly oriented towards cupmelex
production schemes that are able to exert a strong influence on supply schpawast quality
characteristics and, not least, on the profitability of individual horticultrogdsand farms.

In ltaly Tomato is the most produced vegetable, with over 1 million tons harvested inb2®i9n
greenhouses and in the open field (Loeblkeal. 2020, Petruzzi et al. 2020, Sanchet €016). Most of

the greenhouse production of table tomatoes occurs in Sicily, whichfisstiregionboth for cultivated
areaand harvestedproduction(Testaet al. 2014). This production is followed by @urgettes; whose
guantitiescontinue to grow over the yeawsccording to the latest available data (CREA, 2021), in 2019
Sicily recorded a production dD2 thousands of tons of tomatoes for a value of 252,000 thousands of euro.
With regards taourgettesg5.7thousandonswereproducedn 2019for avalueof 92,385thousand®f
euroThe province of Ragusa, in the sowidstern coast of Sicily is the primary Italian productoea.
However,it is worth noting the importantrole that plant parasitesplay in determiningtheprofitability of

crops. If not adequately controlled, pests can lead to significant prodiaggss and increase production
costs due to the need to combat them effectively. Usisgcticidesor pesticidess probablythe most
dominantpest managementool aroundthe globe(Guedeset al. 2016). However, evenif insecticide
treatmentsnay provide encouragingesultsinore sustainable pest management methods are required to
limit the negative effects gfesticideson theenvironments awhole.

This paper aim to explore the opinionofseatla st er n Si ci | yds fwilingmess® oper
introduce technical innovations in the cultivation systems related to vegepabtestion (tomato and
cougettes) and the possibility of adopting specific innovations linikedhe sustainable defence of
tomatoes and courgettes, from tignola (Tuta absoluta) andwiotafly (Bemisiatabaci)..

Materials and methods

In order to investigate the willingness tdroduce technical innovations in the cultivatsystems, a survey
was carried out using a convenience sample. The questionnaire consistegtalfsections, including the
demographic characteristics of farmers/ technicians, strudnfaimation on tleir farms, the use of
pesticides and other inputs, the adoption of spedficicultural practices,including organic pest
management D e s p etal@@1D)i

To obtainahigh responseate,the questionnair@rovidedthe possibility of answeringuestions organized
in binary form (yes / no) amultiple-choiceanswers and a-point Likertscale(1 = totally disagredo 5 =
totally agreeagreement)alreadypre-filled andsentvia sociathannels.

In thisfirst preliminaryphase38 questionnairewerecollectedandanalysedTablel summarizes the main
variables used in this analysis useful to have a first understanding difftisgon of innovativepractices
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amonghe operator®of theSicilian horticulturalsupplychainin termsof methodologywe proceedeavith

a simple descriptiveanalysisof the main variable®f interest, including bivariate analysis and simple
regression modelling to detect possibtatisticalassociatiorbetweenthem.In particular,the empirical
analysisaimedatunderstanding the farming operators willingness to introduce Integrated Pest Management
(IPM) through thdens of theheoryof planned behaviour (TPB).

Table 1 - List of variablesncludedin theestimatednodel.

Variable Type Range
Gender Dummy (0 =Female; 1= Male)
Age Continuous 2058

(0 = elementangchool; 1 =middle
Education Categoriale school; 2 = high school; 3 = degree; 4

= master PhD)

Yearsof experienceén agriculture Continuous 1-35

Professional qualification Categoriale = fa"“?” 2 = technical = farmer
and technical)

Farm size (ha) Continuous 1-200

Cooperation with technicalssistance servicesagriculture Dummy (0 = no; 1 =yes)

Pesticide use Dummy (0=no;1=yes)

Environmental protection Scale (1 = totally disagree; 5 = totally agree)

Appliesbiological pest control measures in agricultural activities Dummy (0 =no; 1 =yes)

Reducingpesticide useegatively affects farmrofits Scale (1 =totally disagree; 5 = totally agree)

Reducing pesticide use improves fagail conditions Scale (1 = totally disagree; 5 = totally agree)

Farms in the area should reduce pesticide upeltate the soil less Scale (1 = totallydisagree; 5 = totally agree)

Theoperators whose opinion | value recommend biological pest control ~ Scale (1 =totally disagreeb = totally agree)

Farms in thearea mostlyuse pesticide® limit therisk onproduction and Scale (1 = totally disagree; 5 = totalggree)

economicresult on the farm

Farms in the area generally do not use biological control Scale (1 = totally disagree; 5 = totally agree)
Pesticidesre the easiest tool to contiita absold and Bemisia tabaci Scale (1 = totally disagree; 5 = totally agree)
Biological control is notvell known tome Scale (1 =totally disagreeb = totally agree)
Nothingprevents me from using biological control Scale (1 = totallydisagree; 5 = totally agrge

I intend to reduce the use of pesticides this year Scale (1 = totally disagree; 5 = totally agree)
I intend to reduce the use of pesticidtethe next 5 years Scale (1 = totally disagree; 5 = totally agree)
| will regularly try to reduce the use pésicides in the future Scale (1 = totally disagree; 5 = totally agree)

Wouldyou be interested in adopting integrated pest management techniques

with a lowerimpact than thoseecommended by th®icilian Region's integrateBicale (1 = totally disagree; 5 = totalgree)
production specifications?

This technique wilbe developethrough thantegrated usef selectivelow-
residue bieinsecticides and the launch of benefidisdects (predators and
parasitoids), the establishment of which will bacouraged through the
introduction of rows of banke

Scale (1 =totally disagree; 5 = totallggr
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Results

Table 2 summarizes the frequencies of the deteesgbnses and other basic descripgietisticof thevariables
of interest.

The sample of respondents is composed of 38 individuals, 92.1% men and only 7.9%Maméman half of
the sample, 57.9%, has a university degree, of which 2.6% also lppsgaaduate degree (doctorate and/or
second level master). The sample has an average 2@gedrs with a little more than 10 years of experience
leading a farm, a technician ofaam/techniciamwith anaverageareaof 33.7 7hectaresThesampleof regpondents
uses’6.3%pesticidedor pest control.

Table 2 - Descriptivestatisticsof the sample.

Variable Frequency Mean SD
Gender Female 7,9 0,92 0,273
Male 92,1
Age 33,11 10,919
Education Elementaryschool 0,0 2,53 0,687
Middle school 7.9
High school 34,2
Degree 55,3
Master/ PhD 2,6
Yearsof experiencen agriculture 10,61 10,425
Professional qualification Farmer 36,8 1,87 0,777
Technical 39,5
FarmerandTechnical 23,7
Farmsize(ha) 33,77 41,93
Cooperationwith technicalassistanceervicesn agriculture No 42,1 0,58 0,500
Yes 57,9
Pesticideuse No 23,7 0,76 0,431
Yes 76,3
Environmentaprotection 0,0 4,39 0,790
Appliesbiologicalpestcontrolmeasuredn agriculturalactivities No 23,7 0,76 0,431
Yes 76,3
Reducingpesticideusenegativelyaffectsfarm profits 2,45 1,329
Reducingpesticide usémprovesfarm soil conditions 3,08 1,531
Farmsin theareashouldreduce pesticidaseto pollute thesoil less 3,63 1,172
The operatorsvhoseopinion | valuerecommendiological pestcontrol 3,37 1,051

Farmsin the areamostly use pesticidesto limit the risk on productionanc
economiaesultonthefarm

3,61 1,220
Farmsin theareagenerallydo not usebiological control 3,05 1,207
Pesticidesarethe easiestool to control Tutaabsolutzand Bemisiatabaci 2,76 1,515
Biological control isnot wellknownto me 1,87 1,189
Nothing preventsme from usingbiological control 3,68 1,141
| intendto reducetheuseof pesticideghis year 3,45 1,288
| intendto reducetheuseof pesticidesn thenext5 years 3,68 1,276
1 will regularlytry to reducetheuseof pesticidesn thefuture 3,89 1,110
Would you beinterestedn adoptingintegratedpestmanagemertechniques
with alowerimpactthanthoserecommendedy the Sicilian Region's No 7,9 0,92 0,273
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integratecproduction specifications?

Yes

This techniquewill bedevelopedhroughtheintegrateduseof selectivelow-

residuebio-insecticidesand the launch of beneficialinsects (predatorsanc
parasitoids), the establishment of which will be encouraged throuc

introduction of rows of banke

92,1

4,18

0,896

Respondents showositive attitude towards the introduction of innovative techniquebi@dogical control.

Table 3 reports the elaborations carried out in relation to the correlatioa PB items and shows positive and
highly significant correlations about the intiemt to introduce innovative pesticide reduction techniques, even
with the awareness that the useesticides may reduce the risk of negative economic results and especially for
the control otwo importantinsects suclas Bemisidabaci andrutaabsoluta

Table 3 - Pearsorcorrelation

A B C D E F G H | L M N (6]
A 1
B ,379* 1
C 0,193 0,195 1
D 0,197 0,265 0,258 1
E 0,019 0,208  ,469** 442* 1
F 0,229 ,445* 0,147 0,217 ,370* 1
G 0,077 0,238 ,349* 0,090 ,325* 473 1
H ,367* ,470* 0,008 0,132 0,073 ,372* ,451** 1
| 0,254 ,671* -0,068 -0,152 0,040 ,410* 0,080 ,327* 1
L 0,064 -0,065 -0,032 0,133 0,212 0,296 -0,007 0,065 0,088 1
M -0,096 -0,262 0,173 577 0,314 0,064 0,019 -0,194 -384* ,356* 1
N 0,057 -0,010 0,248 ,643* ,452*»* 0,161 0,169 -0,026 -0,171 0,264 ,894** 1
(6] 0,003 0,033 ,371*  ,426* 544 0,248 0,186 -0,015 -0,113 ,528** ,714** ,797* 1

* Significantatthe0.05level (2-tailed).
** Significantatthe0.01level (2-tailed).
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Pesticidause

Reducingpesticideusenegativelyaffects farmprofits

Reducingpesticidauseimprovesfarm soil conditions

Farms intheareashouldreducepesticideuseto pollutethesoil less

Theoperatorsvhoseopinion| valuerecommendbiological pestcontrol

Farmsin theareamostlyusepesticidego limit therisk on productionandeconomiaesultonthefarm

Farmsin theareagenerallydo not usebiological control

Pesticidesretheeasiestool to control TutaabsolutaandBemisiatabaci

Biological controlis not well knownto me

Nothingpreventamefrom usingbiologicalcontrol

| intendto reducetheuseof pesticideghis year

I intendto reducetheuseof pesticides inhenext Syears

I will regularlytry to reducetheuseof pesticidesn thefuture
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Even if cronbach alpha showed some problems of consistency for some constructs (RBituded), the linear
regression model supports the hypothesis that the TPB construafezively predictthe operatorsntention
tointroducelPM asfarmingpracticesindeedall thethree TPB constructs significatively influence tyerators
intention to introduce IPM for tl@ntrolof Bemisiatabaci and Tutbsoluta.

Conclusion

The southern and soutfastern coastal strip of Sicily continues to be profoundly affectéldebgevelopment of
protected horticulture, which had figsst pole of diffusion in the provincef Ragusaandstill playstherole of
strategiaredfor theproductionof out-of-seasowegetableis Italy, since, in addition to agricultural enterprises, a
series of enterprises specialized in freduction of technical means and services for the production and
marketing of horticulturgbroductshavedeveloped in that area.

The preliminary results obtained highlight the attitude and willingness of horticultural fannf&isly to
introduce innowtive sustainable techniques for the control of Bemisia tabacilatad absoluta. The model
employed seems able to explain the behavioural responsesfafitiegsinterviewed.
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Introduction

A frameworkof Europeardrivenfunding,with strongambitionsto develop,grow andnternationalize, occurred
with the establishment of theamework Program for Research amaovation (20142020)- Horizon 2020. This

is an European Commission's initiative which pesvided an opportunity to support innovative SMEs in their
project initiatives for new productservicesand businessmodelsaimed atfostering economicand social
development.

The European financial instrument within H2020 aimed at supporting innovative SMEMBertitger Countries
for project initiatives for new products, services and business modelsS$/astrumentor whoseoperation
theEC hasallocated EUR dillion.

In particular, this source of funding, by targeting the development of innovations, is also a gomehsincing
thecompetitiveness dMEsin theagrifood sector.

The SME Instrumet was articulated in "technological and application thematic areas" thamedrdated along
the two subperiods 20142015 and 2012017, while for the years 204820, thd&curopean Commission
provided a new program, EIC Accelerator Pilot, with whicktiengthenedhe initial support having verified,
with the midterm evaluation of 2018, the success achievedtwihpplication othe SME Instrument.

For the transition from Horizon 2020 to Horizon Europe and to the Framework ProgramResé&arch and
Innovation (20212027), the European Innovation Council has designed and adaptediaancial scheme, the
EIC Accelerator. The latter took into account the needs arising fro@atmavirus pandemic and the European
Green Deal t he meGr e(eEnl CD eApobgiam)yimangdatité miaundhof enterprisesnayalso
receivesupporty theNRRP whichstimulatemnovation.

Given the important effects that H2020 has produced in Europe, this contribution aims to atbheeesient of
thephenomenon in the agiood sector, in Italy, particularly in the regions whereraggsterednnovativeSMESs
thatbenefitedfrom therelevantEuropearfunding. Thisis in consideration of the fact that the project initiatives
developed by these firms havepresented significant source of innovations that may have contributed to the
growth and employment of Italiagrifood production system. Furthermore, the research intended to verify
which type of firms in thagrofood sector dividedinto agriculturalandindustrialenterpriseshadthe ability to
interceptmoreof the European funds examined. Then, having identified this distinction, it has been ascertained
towardswhich organizationaphaseif productiveor commercialtheenterprisefiave beenoriented.

Methodology

For the analysisproposedASTER databasevas used,which lists the agroindustrial SMEsin the EUMember

States that have benefited from H2020 funding by thematic area and for the perio@@®L4T herefore, with
reference to the Italian innovative SMEs, with projects that fall within Algeiculture&Fisheries and
Food&Beveragehematicareas,it was possibleto acquiretheir size by region,the amountreceivedandto
describetheinnovativeprojectspresentedby each.lt waspossibléo outline the progress, where present, of the
project from Phasel concerning "Feasibility Stu¢tgthnical assessment and market potential) to Phase2 for
"Innovation” (demonstration activitiesppecifically, Phasel ivl ves an i ni ti al Il ump
50,000, (Phase?2) is a subseqpetential cef i nanci ng of bet ween U0 0.5 anc
maximum of two years) fprojectsrecogniseds havingd'Innovative" potentia{demonstratioractivities)
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With reference to the abovaentioned thematic fields, the degree of concordance betweegldtiee amounts
received by innovative SMEs was assessed in the regions that reveal their meselerdo ascertain any
imbalancebetween théntensity ofonein respecbf theother.

Therefore sincethethematicareasdraw on the samefundingfunds, providedfor the agrofood sectorthe paper
intends to verify whether these areas are connected to each other in a sort of lineadiolexatudeor notthe
presencef any externalelementswhich would differ from eachotherin thetwo different thematic areas, which
affect to some extent the relationship between the two variebtessdered.

In this regard, the linear BravaisPearsoncorrelation coefficient madeit possibleto observethe degreenf
interdependence of the thematic domains, i.e. to highlight the measure of the linear relagasshgpbetween
the characters X (Agriculture&Fisheries) and Y (Food&Begejaletected on the statistical units (numbegf
regions).

Thecoefficientr, whichis limited to regionswhereprojectswith boththemesco-exist,derivedfromthefollowing
formula:

S ol

Ty

)

(205 Zlor-5)

This linear correlation coefficient can assume values betwkamnd 1; positive values indicatedegree of
positive agreement, i.e. as one variable increases, the other tends to increase onrateeaijegativevalues
indicatediscordancei,e. asonevariableincreasesheothertendsto decreasen average. A zero value indicates
no concordance; that is, the only case in which there is no lielionship between the two variables, but
independence. The linearity trend indicates the stresfgtie concordanceelationship.

Fortheyears2018and2019,thedatasourceis the EICAcceleratofundingschemeoublishedby theEC.
Results

ASTER data on SME projects related to the Agriculture&Fisheries and Food&Beverage tlacezstpresented
in Tablel,showthatltaly 14.3%(equalto 59 units) of EU SMEsand12.2%(EUR

17.4million) of theabovementionedotal amountallocatedo MemberStates.

Observing the regions in both phases, Emilia Romagna and Lombardy represented theldrgest realities

where national innovative SMEs are registefesiTable 1 reports, in EmiliBomagna there are 17 firms (28.8%

of the national figure) and 4.5 million euros is the contributiey have benefited from (25.7% of the national
total); in Lombardy, there are 16 firms and #mountof contributions5.6 million euros(respectively27.1%

and 32.0% of the corresponding national figure). At a distance follow, first, Veneto with 6 beneficiaries (10.2%)
who have benefited 0 3. 6 mi |l Il i on (20.5%), then Puglia guiat h 4
with2compani es (3.4%) and Ga1. 2 mil | i-AtemAdigesLazioBampaniah e r
Piedmont and Tuscany, benefited from fewer H2020 resources (between EWRI0OZ:Nd EUR 0.6 million).

The linearBravaisPearsoncorrehtion coefficient was not determined for Trentisio Adige andCampania,
being the only regions not to show the simultaneous participation of the two vaAghadture&Fisheriesand
Food&Beverage

The result of the coefficient showed thénearity of the aforementioned thematic areas arelaionshipclose

to a positive concordance(0.87); this leads to consider the two variables Agriculture&Fisheriesand
Food&Beverageorientedto be mutually dependentjn fact, in displayinghe relative trend they show small
deviations (Figure 1). Therefore, with regard to the considerafiarhether or not there are external elements,
different from each other, in the two thematic aré&affential or not in the interceptionof referencgunding,
theywould seemto be non-existent.

Regarding the situation about the two phases (Table 1), it is mainly noted that in Phasel thef inemdlgsiary
firms prevails over Phase2, and vice versa as regards with the resources invdivedti@rhand this situation
couldhavebeenforeseengiventhatPhasels preliminary,constituting test of innovative projects, which are not
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all able to move on to the Phas@hase?2 envisages thefinitive projectrealizationfor farmsand/oragri-food
industrialenterpriseso addres$o oneof thestage®f the productionprocesof therecipientspr to thephasehat
purely concernsmarketing. Thecontinuationto Phase2 concerned41% of the innovative SMEs in the
Agriculture&Fisherieshemati@rea and only 11%f thosefirms referring toFood&Beverage.

With reference to EICAccelerator, for the period 2@049, and concerning Phase2 only, 6 Itafiams have
benefited from grants for the thematic areas considerpdally divided between EmilRomagnand Lombardy),
i.e. aboutl6% of the correspondindeU total.

In particular,as for the innovationsproposedby Innovative SMEs in the agri-food sector, Tables2-3show,
summarily, the specific typefeveloped. First of all, it is to notice a propensity towandsvations pertaining
to avariegated rangef typologies.

Theinexistenceof anunivocalpatternof choice,giventhe existingdiversification,makesit possibl¢o identify
only thecommonstrategicorientationsof firms throughthe destinatiorof their innovations.

Thus, firms have been distinguished into farms andfagd industry for a twofold purpose. On time hand, to
establish in which of these two groups #merprises in the agfood sector are mosbleto interceptthe
Europearfunds madeavailable;on the otherhand,to investigatethe destinationyhetherproductionphaseor
market towards whichtheinnovationsdevelopedaredirected.

Regarding the distribution between the two groups, it has emerged that industrial firms anemeneug 31
units)thanagricultural one$23 units).

With referenceo the typesof innovations farmshavedevelopednnovationsrelatedalmostexclusivelyto the
productionphasg21 units),exceptfor two firms thathaveaimedatthecommercigbhaselnstead,n the groupof
agri-food industry, althoughinnovationsat the serviceof theproductionphase prevail (11nits), the relative
subdivisionappears more differentiatedksultingin a significant consistency of food industry/industrial agri

food heading towards at the market (14its). These agifiood industry have developed innovations for the
valorization of productstobgéi rect ed to the Al arge organized di st
rather than thé&aditionalcommercial forms (retail).

Discussion

The territorial variability that emerged derives from the location choices of the firms and egpidieed by the
combination and balance of a good number of considerations, among wtiaipally, the strategic and
competitive positioning of the firms in the production system andligtance between the enterprise and the
market. The combinations of theefactors are more easfiyund in Northern Italy, so much that most of the firms
studied were found in Emilia Romagrhambardy and Veneto. This strategic positioning in the Norikabf is
also favored by thevidespreadresencef district entitieswhosenamessometimesynonymousat first sight
(IndustriaDistricts,Local ProductiorDistricts,RuralDistricts, Quality Agro-FoodDistricts, ProductiorDistricts,
Supply Chain Districts and EnterpriseNetworks) correspondo very different legal concepts. Such a set of
different competences, however, may be a harbinger of collaboratioioramal agreementamongthe many
specialtieshatinnovativeSMEsexpresgTabled). If thisis truefor SMEs in the North, it is less so whelpserving
the regions in the South, where only a smalthberof innovativeSMEs inPugliaand Campanigarticipated in
the SMEInstrument.

Thehopeis thatHorizonEuropewill attractmoreinterestfrom southerrfirms, notsomuchin term®f the size of
the districts, which are currently ‘local excellences’, but in terms of the poteniimidwative agrfood activities.
EICAccelerator program may represent an opportunity for Sklesating resources of EUR 3 billion of which
17% is earmarked for sttegic innovations for thEuropearGreenDealand digitaland health technologies.

Regarding health interventions, the program has currently been updated to support mairpyofadtsfor
innovative health solutions aimed at tackling the Covid19 (Coronavirusrelevant innovations) pandemic
(Coronavirus relevantinnovations).

In thefuture,the EICAcceleratoprogramwould be supportedy the postpandemiqdNRP) NextGeneration EU
Facility for a portion (EUR 5.4 billion) of the current EUR 95ibion HE programmebudget.
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Conclusions

Theresultsoutlinedhighlightedthefact thatseverainnovativeSMEsareinvolvedin the evolutionarprocessof
innovationin nationalagri-food companieseachof which hasaverydifferentcontributiorio make.Theability of
agri-food enterpriseso adaptto newtechnicalandtechnologicalnnovationsyhich can be integrated at different
points in the production cycle of a product, and through wthieiicanaimto conguemationalandinternational
marketsor consolidateexistingones emergedinorderfor HE to widenthe prospectdor interceptionat national
level,possibleusersshallbeinformedand made aware of the positive environmental, economic and social effects.
HE provides the keyoolsto drive this perspectiveandit is hopefulthattheresultsof thefundingprogramsahatit
supportsvould showin thefutureahigh level ofSME participation.
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Table 1. Distributionby regionsof innovativeSMEsin the agri-food sectorbenefitingfrom Horizon2020grantsin 20142019(*)

Agriculture&Fisheries Food&Beverage Total Innovative SMEs

Regions Beneficiarics Total Beneficiaries Total Beneficiaries Total Grant
Grant Grant
n 000 Euro n. 000 Euro n. % 000 Euro %
Phase 1
Emilia-Romagna 7 300 7 350 14 28,6 650 28.9
Lombardy 6 300 6 250 12 245 550 24.4
Veneto 2 100 2 100 4 8.2 200 8.9
Trentino-Alto Adige 1 50 - - 1 2.0 50 2.2
Piedmont 2 50 3 150 5 10.2 200 8.9
Liguria - - 1 50 1 2.0 50 22
Tuscany 1 50 3 100 4 8.2 150 6.7
Apulia - - 3 150 3 6.1 150 6.7
Lazio 2 100 2 100 4 8.2 200 8.9
Campania 1 50 - - 1 2.0 50 2.2
Total 22 1,000 27 1,250 49 100.0 2,250 100.0
Y% 44.9 44.4 55.1 55.6 100.0 100.0
Phase 2
Emilia-Romagna 3 3.820 - - 3 250 3.820 252
Lombardy 2 1,754 2 3,265 4 33.3 5,019 33.1
Veneto 1 878 1 2488 2 16.7 3,366 222
Trentino-Alto Adige 1 561 - - 1 8.3 561 3.7
Piedmont - - - - - - - -
Liguria 1 1,115 - - 8.3 1,115 7.4
Tuscany - - - - - - - -
Apulia 1 1,265 - - 1 8.3 1,265 5.4
Lazio - - - - - - - -
Campania - - - - - - - -
Total 9 92,393 3 5,754 12 100.0 15,147 100.0
Yo 75.0 62.0 25.0 38.0 100.0 100.0
Italy
Emilia-Romagna 10 4,120 7 350 17 283 4470 25.7
Lombardy 8 2,054 8 3,515 16 26.7 5,569 32.0
Veneto 3 978 3 2,588 6 10.0 3,566 20.5
Trentino-Alto Adige 2 611 - - 2 3.3 611 3.5
Piedmont 2 50 3 150 5 8 200 1
Liguria 1 1,115 1 50 2 3.3 1,165 6.7
Tuscany 1 50 3 100 4 7 150 1
Apulia 1 1.265 3 150 4 6.7 1415 8.1
Lazio 2 100 1 100 3 5 200 1
Campania 1 50 - - 1 2 50 0
Total 31 10,393 29 7,004 60 100.0 17,397 100.0
Yo 51.7 597 48.3 40.3 100.0 100.0
European Union

Total 217 84,569 195 57,701 412 160.0 142,271 100.0
% 52.7 594 47.3 40.6 100.0 100.0
Italy/UE (%) 14.3 12.3 14.9 12.1 14.6 12.2

(*) Our elaboration data ASTER.
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Table 2. Destinatiorandperiodof implementatiorof innovativeSME projectsin Italy (*)
To be continued

Fhasel

Industrial agri- . .
R Farm . Projects timing
Regions INNOVATIONS food
pre= | cows [ ppes | cees | starting | Ending
Drone radar p‘cr ‘11 rllF.‘\'z\anFQ dell F\cqua. qcl x 01/05/2017  31/08/2017
sottosuolo per l'irrigazione agricola di precisione
Sistema automatizzato pgr il Fonlez n)fxameqm della x 01/05/2017  31/08/2017
carne fresca con riduzione degli scarti
Alveare naturale innovativo e sostenibile X 01/12/2018  31/05/2019
Coltivatore meccanico veloce C.h'ﬂ riduce I'uso di x 01/12/2018  31/05/2019
carburante ed erbicidi
Antinfi torio biot ico infi i »
ntinfiammatorio bisinorganico inframmamario x O1/08/2018 31/01/2019
infoghiandolare per mastite vacca da latte
Prototipo martinetto idraulico automatico X 01/12/2017  31/03/2018
Emilia Time Temperature Integrator (TTI), su confezione x 01/10/2016  28/02/2017
Romagna | per controllo temperatura lungo la catena del freddo
Sistema loT per ndlvlduazmrlw-t.ramlh_e %qﬂware di < 01/05/2018  31/08/2018
parassiti / spore, umidita, umidita
Riempitrice multiuso per barattoli di vetro per .
npitrios 1S PEX D 'ArO P X 01/08/2015  30/11/2015
T'industria lavorazione di frutta e verdura
Distribut di a so (O3 il troll e
istributore uo{uno*\ccllnfm.o( ) per il controllo x 01/05:2018  31/08/2018
dei parassiti e in serra
Sistema aummatmzatfs di ispruinne della qualita del x 01/05/2018  31/08/2018
formaggio.
Confez |0n.alr10.e per allmel}t: Fon mal.enale per x 01/05/2018  31/08/2018
riduzione sprechi alimentari
Pr(')tOI ipo per aumentare 1»6 dlmil’l.blllta, |}115_I|0ral'_e / x 01/02/2015 31/07/2015
bilanciare il profilo amminoacidico degli alimenti.
Slstclpa lntc{'nct of Things (loT) per il |r{0n|(0ragg|9 X 01/0272017  31/05/2017
degli alveari per comportamenti anomali delle Api
Sistema "starter’ pe‘r la preparazione di alimenti x 017122018 31052019
fermentati.
Pr()l(!tlg() p.er accertare Fl'n:cuce'nii:n‘tr: m"cl]allia x 01/12/2018  31/05/2019
enterica in allevamenti intensivi di broiler
Prototipo r; inatore a d i taed i .
‘rototipo ranghinatore a doppia ruota ¢ doppia X 01/11/2016  28/02/2017
unita rotante per efficacia della rastrellatura foraggi
Rilevatore ‘prcmcc di bassissime concentrazioni di x 01/022017  31/07/2017
aflotossine nel latte lungo la catena del freddo
Pm!nu_prf per la lavnraz_ir.me del]a’came_a cns:t? < 01112016 28/02/2017
ridotti migliorando la qualita senza l'uso di additivi
Prototipo per la \-'uloriz?u?ume dei h()ttl).pl'(ldutll: < 01/03/2016 31/07/2016
della lavorazione del mais in biocomposti plastici
Prototipo per l'essiccazione ¢ la conservazione .
Lombardy pe P e o 01/12/2015  31/03/2016
ottimale e sostenibile dei semi
Impianto per identificare sciami, regina che
mpianto p e e X 01/08/2019  31/07/2021
interrompe la deposizione delle uova.,, ecc.
Prodotto di un mix di batteri simbionti, con attivita
Lo . . . . X 01/03/2016  31/08/2016
probiotica nei confronti delle api mellifere.
App mobile innovativa che mira a ridurre alla radice < 01/09/2018 28/02/2019
lo spreco alimentare
M acchinario per il cxxnqullu a;jlualit:l del grano con un 01/092014  31/01/2015
trattamento di ossidazione: stoccaggio
Cc.)mp.lcsso an:isct( ic_o caolino-argento per la % 01/06/2015 31/10/2015
sostituzione dell'uso dei solfiti nella vinificazione
Biostimolanti delle piu{ltc a supporto del potenziale x 01/0272016 31/08/2016
e della resilienza delle colture
Tﬂ:hl?i)l()&’ per z‘llimenrli:sicurr:zza. qf.lalili., x 01/10/2015 31/03/2016
riduzione rifiuti, rispermio energia

(*) Our elaboration data ASTER.
(*#*) PF = Production Factor.
(*##*) C = Commercialization
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continuing
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|industrial agrifood
Regions  JINNOVATIONS Farm Projectstiming
PF= e+ |PP>  [co* [Starting  |Ending
Prototipo per ottimizzare e ridurre donsumo
Jacqua
X 01/05/2017 31/08/2017
eneto
Strumentazione per 'uso di geopolimeri3D pe| X 01/06/2016 30/11/2016
conservaziondi alimenti in contenitoridi ceramica
Prototipoper la previsionedelrischiodi infezionedi]
patogenneifrutteti
X 01/06/2017 30/11/2017
[Trentino  |Strumentazioneper la produzionedi antiossidan
JAlto Adige |naturaldagliscartiagricoli
X 01/03/2018 31/07/2018
Prototipo per gestionautomatica irrigazion#lizzo|
di pesticidiefertilizzanti
X 01/12/2018 31/05/2019
Mezzo portatile per la risoluzione temporale pe
_|analisirapidedellatte contaminazione
Campania X 01/12/2017 31/03/2018
Prototipoperanalisilatteallaconsegnail trasporto
X 01/12/2017 31/03/2018
Mezzo per la pulizia a vapore senza detergen
nastritrasportatormodulari
X 01/05/2017 31/10/2017
Attrezzaturgper lariduzionedellefasidilavorazion
delcioccolato
X 01/08/2015 30/11/2015
Prototipo scariche elettriche nanopulsatead altg
. tensioneper lattecrudo
Piedmont X 01/09/2015 29/02/2016
DispositivopermisurareaflotossineB1 in alimenrtig
M 1 nellacatenadel latte
X 01/12/2015 31/05/2016
Dispositivo per biostimolante innovatigsostenibil
per lepiante
X 01/02/2016 31/08/2016
DispositivoUV LED RLT per sterilizzazionstruttur
per alimenti
X 01/10/2015 31/03/2016
Regolatoree regimatoredell’acquadi irrigazione X 01/12/2018 31/05/2019
Dispositivoperla granulazioneli compostimpiegat
nell'alimentare
X 01/06/2015 30/11/2015
Dispositivoperdepurard'acquasalmastrainquinat
tramiteenergissolare X
Dispositivo aurtomaticeer l'efficienza e fisparni
[Tuscany energetico
X 01/03/2016 31/08/2016
Dispositivoperil controllo e la calendarizzaziomeezZ]
tecnicied esigenzelelterreno
X 01/07/2018 31/12/2018
Sistemaper realizzarecibi da forno salubri col
derivatodall'olio d'oliva X
Prototipo per estrazione naturalécopene dd
pomodoriin assenzali solvente
X 01/02/2016 31/05/2016
Sistema perigenerareda fonti agroalimentari e
) acquereflue bioplastiche.
IApulia X 01/05/2015 31/08/2015




Dispositivo per il controllo di shocktermici per g
verdure
X 01/12/2015 31/03/2016
Dispositivoperla granulazionesecco X 01/11/2015 29/02/2016
Lazio
Erogatoredi caffésolubile perunimpiegdunzional 01/12/2015 31/03/2016
di plastichebiobased
Drone per diagnosi precoce patologie detiture él]
o controllodeiparassitiin serraadaltatecnologia.
Liguria 01/09/2015 31/01/2016
Dispositivo per impiego di plastichebiobasednellg
produzionedi caffe solubile
IAbruzzo X 01/11/2015 29/02/2016

(*) Our elaboratiordata ASTER**) PF = ProductionFactor.
(***) C=Commercialization

(¥**%*) https:/fec.europa.eu/research/particip ants/portal4/doc/call/h2020/eic-smeinst-2018-2020/1850113-cic_ph2_01-2019_en.pdf

Table 4. Economic activities of verified innovative SMEs classified according to ATECO (Classification of Economic Activity) Codes (*)

Sections | Divisions Description Group or Class
C. ATTIVITA' MANUFATTURIERE
10. Industrie alimentari 10.3; 10.42; 10.61; 10.61.4.
20.  Fabbricazione di prodotti chimici 20.42.0.
23, Fabbricazione di altri prodotti della lavorazione di minerali non metalliferi 23.49.
non metalliferi
25.  Fabbricazione di prodotti in mettallo (esclusi macchinari e attrezzature 25.3; 25.61; 25.62.
26.  Fabbricazione di computer e prodotti di elettronica e ottica; apparecchi
elettromedicali, apparecchi di misurazione e orologi 26.12; 26.60.02.
28.  Fabbricazione di macchinari ed apperecchiature N.C.A
E FORNITURA DI ACQUA; RETI FOGNARIE, ATTIVITA' DI
GESTIONE DEI RIFIUTI E RISANAMENTO
38, Attivita di raccolta, trattamento e smaltuimento dei rifiti; recupero 38.21.00.
dei materiali
G COMMERCIO ALL'INGROSSO E AL DETTAGLIO RIPARAZIONE
DI AUTOVEICOLI E MOTOCICLI
46. Commercio allingrosso 8escluso quello di autoveicoli € motocicli 46.46.1; 46.51; 46.69.99; 46.75.
J SERVIZI DI INFORMAZIONE E COMUNICAZIONE
58  Attivita editoriali 58.29.
62 Produzione di software, consulenza, informatica e attivitd connesse 62.01; 62.02; 62.09.09.
L ATTIVITA' IMMOBILIARI
68 Attivitd immobiliari 68.08.
M ATTIVITA' PROFESSIONALI, SCIENTIFICHE E TECNICHE
70 Attivitd di direzione aziendale e di consulenza gestionale 70.22.09.
71 Attivita degli studi di architettura e di ingegneria; collaudi ed analisi tecniche 71.12.2.
72 Ricerca scientifica e sviluppo 72.1; 72.11; 72.19.09.
N NOLEGGIO, AGENZIE DI VIAGGIO, SERVIZI DI SUPPORTO ALLE
IMPRESE
77 Attivita di noleggio ¢ leasing operativo 77.4.
82  Attivitd di supporto per le funzioni d'ufficio e altri servizi di supporto alle 82.99.99.
imprese
Q SANITA' E ASSISTENZA SOCIALE
86  Assistenza sanitaria 86.10.1.

https//www istat.it/it/filles//2011/03/metenorme(9_40classificazione_attivita_economiche_2007.pdf
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Figure. 1. Correlation trend line.
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Introduction

Precisionagriculture(PA) is likely to play a relevantrole in the transitiontowardssustainablagriculture. PA
utilizes Information Technology (IT),satellite technology, GeographidaformationSystem(GIS) andremote
sensingto improveagriculturalfunctionsandimpactslt relies upon mobile apps, smart sensors, drones, cloud
computing, artificial intelligencelnternet of Things (IoT) anbdlockchain to manage both environmental and
sociceconomieffects relatedo agriculturalactivities(Torky andHassanein2020;Zhaoetal., 2021).

Besidegrovidingmaterialsupporto productionprocesses? Aaimsto enhancegriculturakfficiency and reduce

its environmental impacts (Cisternas et al., 2020; Medici et al., REZfpaolietal.,2013).In thepastyearswith

the increasein cultivatedareasand the advenbf agricultural mechanizatiorheavy and widespread use of
fertilizers has taken ovapgether with conventional agriculture, ignoring the optimization of variability over
time andspace.By minimizing requiredinputs (water resourcesfertilizers, plant protectionproductsetc.),
improving quality ofproduction and increasing yields quantity, PA helps enhamgjrigultural socieeconomic
sustainability (Knoll et al., 2018; Patricio and Rieder, 20E8ixthermorejt contributesto reducenegative
environmentalmpactsof agricultureby usingewer and morecontrolledresources tachievethe sameor even
betterresults(Mogili andDeepak2018).

PA technologies are able provide accuratediagnosisand management support sgricultural entrepreneurs,
both in terms of yield productivity amtofitability, including thecontrolled use of inputs with social, economic,
and environmental primarily climatic,benefits (Blasch et al., 2020). However, in spite of the advantages that
these technologieseento generatePA adoptionin Italy is still slowandlagging.

In order to provide insights on the determinants and barriers to the adoption detesdogiesasurveywas
carriedoutto betterunderstanghurchasehoice.Giventhelackof a cleardistinctionin theliteraturebetweerthe

fiado p dfiimaovationsasa mul ti di mensi onal and mul ti phase pr
Afeval uat ifoadgptiitandalaccording to the Diffusion The
adoption as a purchase choice, our studysaumpoint out this second aspect identifybath preferenceand
willingnessto pay(WTP)of endusersinsteadf exploringthefactorsable to influence the whole adoption process,

the study tried to describe so@conomiacharacteristics, habits and behavior of potential adopters. To reach this
objective a survewascarriedout amonga numberof farmers.

Material and methods

To achieve the aforementioned aim, the survey was carried out through both "face totdadetvs to
agricultural operatorsat the International Exhibition of Agricultural and Gardening Machinery (EIMA
International) and "ofine" questionnaires spread amapecificagrisectorwebpages.

Thequestionnairentendedo analyzethe knowledgeof PAamongfarmersandpreference®wards its adoption.
Of the two sections of the questionnaire, the first one investidgaiaaledgeover, andeffectiveuseof PAIn
Italian agricultural enterpriseswhile the seconane included achoice experiment to understand potential
cust omer sé pr eharacterestical a kypothativaBArtettsology.

Resultsand discussion

Data collection took place between October 2018 and August 2019 among differesiteggeiesand 47 ltotal
compilationswere obtained.

The average respondent was male (407 respondents), with an average age of B@rygansiNorthern Italy
(70.91%), who completed high school (56.05%), and mainly setployed(61.57%).290 respondentsvere
farmers.
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The | evel of respondentsdé PA knowl e dopeegpresansef @M al y z
technologyamong ltalian farms, with the presenceof PA equipmenin 116 cases (35.91% of respondents).
Automatic driving devices are tmeost widespred@Atechnologiesn respondentarms(82interviewees)while

only onerespondenteclaretb useall the presente®A tools (i.e. automaticdriving, interconnected machines,

field datacollection,mappinganddatamanagementemotesensing sensorandisobus).

More than half (62,75%) of the sample identified excessive costs as the main barrigetbfodogy adoption.

In addition, they declared they would purchase such technokigied public incentives and adequghnical
support and assistance from resellersialable.Furtherrepliesto the questionnairen PA knowledgeandits
potentialbenefitsforthe protection of environmental resources, showed the existence of widespread sensibility
andawareness of the opportunity to minimize environmental damage, increase quadjticoftural products,

allow collection of useful data, support decision making processshis;eproductioncostsandincreasencome.

A choice experiment was carried ot better identify purchasing preferences of potertigyers in the
agricultural sector towards a machinery with precision technology equidthisnsection of the questionnaire
permitted to elicit preferences that allow estimation ofrétative importace of different characteristics of PA
machinery, tradeffs between thesaspects and the total satisfaction or utility that responders derive from this
technology.Choiceresponsesvereinitially modelledusingmultinomiallogit (MNL), eventhougha latentlass
modelwasalsotestedoallowfor unobservetieterogeneitin preferencedBy meansf theprogranNLogit6®, the
abovementionethodelsvereestimatedBothmodelssharethe same linear utility functiofhe coefficients were

all significant atthe 90 or 95%confidence level (Ralue)with the exception ofhe electricpower attribute.
Positive coefficients attachedto leading brand, low emissionsand high yields, respectively, suggested
preferencdor thesecharacteristicswhich areexpectedo increaser e spondent 6s util i ty.
price attribute is negative, as expected postulatedy theory,as consumers prefdreless expensivalternative
ceteris paribus

The estimated latestass choice model assumed that respondents could be categudzadee classes, whose
unobserved shared characteristics affect chiioarder toidentify this number of classes, a number of indicator
values were calculated. While modebults confim the abovementioned MNL finding trends, they highlight a
differentiated sebf preferences among respondents. In fact, each of the three classes was characterized by
unique structure of preferences. The first class is represented by "sustainalititg'¥e@espondents had 63%
probability of membership in this class, which groups low yeldhagia emissioraverse participants who prefer
electric power, leading brand and low levagbafuting emissions.

The second group includes ttaupporters of the leading brand", with 16% probabilityrafmbershipin this

class all the variables were statistically significant. The estinsaiggest strong positive effects connected to a
leading brand. At the same time, elecp@wer, high yields andlow emissionsaswell increased e s pondent
preferences.

The third class grouped the "thoughtful, not innovative buyers". Respondents had pr&@idhbility of
membership in this class. Members of this class appreciated averageyeddd preferredybrid to electric
energy power and demonstrated positive preferendevioemissionsThisgroupof buyersis mainlyassociated
with doubtfulpeoplen purchasin@A.

The ASC was significant (P < 0.05) and positive for class two, but negatictagses orand three, meaning
there were preferences t owar ekglainedyé¢hevarialmescenéainemmpouri o n ,
model.

Although in a preliminary step we included a number of sdeimographic and behaviovariables, we found
that these were not generally significant in explaining the probabititgssmembershipn thelatentclassmodel.

Willingnessto pay (WTP) for eachproductattributeandeachclasswascalculatedaswell.
Conclusions

Theltalian agricultural sector has not widely adopted PA technology yet. Understandirige nt i a | buye
is therefore essential to increase PA adoption. In this comtexéased knowledge of behavior, attitudes and
preferences could be an opporturtidyncreasehis adoptionin favor of sustainability.
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The general result obtained from this research reflects the Italian agricultural irchrgsyt, characterized by

a number of small farmers with relatively good knowledge optitentialspositiveimpactsof PA adoption,in
particularin termsof socialandenvironmentaustainability Findingsgaveustheopportunityto identify themain
obstaclen PAadoptionln fact, results pointed out that the low propensity to bstristly linked to the economic
burden of investments and the scarce supports from the public administration. Mdltemia¢entclassmodel

was quite informative andinterestingto study preferencesieterogeneityf potentialPA technologybuyers.In
detail, thismodelempiricallydeterminedhe typologies of PA machinery buyers, according to their homogeneity
of preferenceslerivedfrom thechoicesmade.

A numberof limitations of our study meritsemphasislt seemdo be importanto extendtheresearcto actual,
ratherthanpotentialbuyerbehaviorto betterunderstandheir preferences. In addition, it may be useful to extend
this research to other states or regiDespite the limitations of our study, we believe ocesults add useful
information to theexistingliteratureonf a r nypeefeericesowardsPA equipment.
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Contract farming as an innovative strategy to tackle income risk at farmevel.
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As aresult of the ongoing market orientation of the Common Altpi@l Policy (CAP) anthe increasing market
volatility, farmers producing commodities in Europe are increasiexgypsed to price risk (Tangermann, 2011;
Santeramo et al., 2018). However, nowadays,f&thershaveat their disposalnumerousmarketingandrisk
managemernbolsto tackleincomeisks, e.g., subsidized insurance, mutual funds, and the income stabilization
tool (IST), orfutures markets and forward contracting (or contract farming) to pursue fixed prices. #masag
contract faming (CF) has been shownlte an effective means for farmers to redusksrelated to market and
production shocks (Waregt al., 2014).

CF represents a formal agreement between the farmer and théMaedi Adnaret al, 2018; Cerroni, 2020)
to sell the product at a specified price that is fixed before the comrnsodisyketed. @nerally, thigprovidesa

chance to reduce risk and urtegmty for the farmecomparedo selling at open markets (KirstandSartorius,
2002).

Being commonin both developedand developingcountries(Otsukaet al. 2016; BellemareandBloem, 2018;
Bellemare 2018),the spreadof CF appeardeterogeneouiyan Asseldonket al. 2016) and generallgcarce in
Europe and in Italy. To facilitate its adoption here, first iimportantto understandarmers' intention tde
involvedin CF.

To this purpose his paperexamines farmerslecision to be involved in CF as an innovatbategy to tackle
income risk at farm level: in particular, the analysis focuses on producmabdd crop# Italy, asalready done
in US byVelandiaetal. (2009).

To understandarmers'intentionto be involved in CF, we appliedthe technologyorganizatiorenvironment
(TOE) framework (Tornatzky et al., 1983). According to this, the adoptiagnnofvationcanbe influencedby
three groupsof factors:technologyrelatedinternal andexternal factors, nanmethe secalled technological
context (TC); the firm's characteristiasamely the organizational context (OC); finally, the environmental
context (EC), concernintperole of competitorscustomersetc. The maostrecentiteraturehasshownthat TOE
frameworkis avaluableandadaptiveframeworkto explainfarmers'adoptiontowardinnovation(seee.g.,Wang

et al.,2014; Giampietri and Trestini, 2020).

Recently Michels et al. (2019) applied a similar theoretical framework (i.e., the TechAaoggtance Model

- TAM) toanalysd a r mimtentsorito usefuturescontractsaasarinnovativepricerisk managemertool atfarm
level. As opposite to the bestof our knowledgeTOE framework has never been applied to the study of risk
management tools &, thusinspiring this study.

An online survey among farmers was conducted via social media duringMgyriR021 inltaly. The survey
was structured as follows: after a brief description of CF, we investig@€&dcontexts through-point Likert-
type scales ranging from 1 (totally disagree) to 5 (tcdgltge), derived from the literature with adjustments (e.g.,
Pennings and Leuthold, 2000; YocamdGeorge2013;Michelsetal.,2019;Junioretal.,2019).Morespecifically,
weinvestigate:

i) regardingTC, the farmers'perceivedusefulnessthe perceivedeaseof use,the compatibility andthe security
concerniji) regardingd>C,thetopmanagemergupportfhefinancialreadinesgnd the perceived lack of resources;
iii) regarding EC, the normative pressure, the mim@essure, and the subjective norms. Finally, some socio
demographic questions concluded theestionnaireThe researchmodel was testedusing structuralequation
modeling(SEM)techniquahatsimultaneouslestimates theslationships among constructs.

The results show that CF adoption is influenced by different factors belonging to theirtneasion®f the TOE
framework Within TC,theresultandicatethatfarmergntentionto useCF is paitively motivated by the perceived
usefulness (PU) of CF, although it is possibldiszriminateheeffectin termsof pricerisk mitigationandselling
price enhancemenfseealsoMichels et al., 2019). Moreover, the intentionsignificantly affected by the
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perceived easeofs e and f ar mersd | evel of understanding rec
andLeuthold,2000;Michelsetal.,2019).Also, in line with theliterature(SchauppndCarter2008), it appes

that farmers' security concern regarding CF does not influence CF addgdoeover,the resultsshowthe
importanceof thetopmanagemergupportnamelyafarmheadhat is more prone to adopt this innovative strategy.
Asregardsthe O€C o nt e x t interftianto adeptCBissignificantlyinfluencedby farmsize.Finally, in line

with the literaturg'Yoon and George, 2013), both normative pressure and mimetic pressure within the EC
positivelyinfluencethe adoption o€CF by farmers.

These results confirm that CF is perceived as a valuable practice to manage price ridaroyetisbelonging
to oursampleln addition, TOE frameworkprovidesparticularlyinterestingnformation for policymakers, buyers
and advisory serviceB) order to drive their effort®owardsanincreased adoption of Gémong farmers.
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1. Introduction

Precisionfarming offers a fundamentatontributionto the transitiontowardsa sustainablegriculture, through
the sustainable management of the soil and the improvement of product Ghaliyork is set against this
background and aims to analyze the rate of introduction of pre¢@immngtoolsandthevariablegreventing
facilitating this adoption.If, ontheonehand,the adoptiomates in Italy are still relatively modest, on the other
hand, it is necessary to highlight those factbad prevent a wider diffusion of precision agricultural tools within
the farms. To this end, thigeraturehashighlightedvariouselementof complexity(structural sociceconomic,
psychologicallwhich can hinder or generate perceived complexity and, therefore, greatly reduce the potential for
technology adoption. In this context emerges the asing importance of activities, public apdvate, related

to knowledge transfer and the introduction of innovations. The paper focusggicutural knowledge and
innovation systems (AKIS), which are also relevant in the light ofébentproposal fo the new regulation on
rural development.

In orderto appreciatepntheonehand theproces®of adoptionof innovationsandtherelatedbarrierspn the other
hand, the role played by knowledge systems, the paper proposes a relatively megfrealologyof analysis.

2. Description of the work

The process of innovation adoption related to precision farming is analyzed through the(AK#&d#®@ness
knowledgeadoptionproductivity) sequencetheorizedby Evenson(1997). This sequencespecifies how the
mechanism of adoption of innovation is not "epidemic" as theorizesbime theoretical approaches, but rather
follows a series of steps starting from the awareness exibtence of an innovation, which must be associated
with an adequa knowledge of the sanflenowledge) before proceeding to the adoption, from which the company
should derive certaiaxpectedenefits (product).

Evensorsays:

Awareness is not knowledge. Knowledge requires awareness, expesteserwationandthecritical ability to
evaluatedataandevidenceKnowledgéeads to adoption, but adoption is not productivity. Productivity depends
notonly on the adoption of technically efficient practices, but of allocatieffigient practices as well.
Productivity also depends on the infrastructurdheEommunityand on market institutions.

Of coursejnterdependecidsetweerthesequencandthesystenof knowledgedransferandadoptiomprovidedby
AKIS areevidentand mustbe explored.To this end,unlike Evenson'sheories howeverthe outcome of the
adoption is not translated into the increase in productivity, as in Evenson'sapplithg to the agricultural
extensionservicegAES), butinto the benefitsexpectedrom theintroductionof precisionfarmingtechniques.
In the AKIS method farmersarethemainbeneficiariesf a networked knowledge production process. However,
in our model knowledge production is ribe key variable but becomes an essential condition. loasar study,
the importance of the AKI8pproachis included as a determinant variable indlkeption of innovations.
Furthermore, what we want to verify is the possible impact of AKIS on the adoption ofrthegations.
Our analysis is grounded on prirgasources. A questionnaire was administered to a samptengpanies
registered irColdiretti registers, divideohto 4 parts:

 Socioceconomicandstructuralnews

1 Sourcesf information

- relatedto ordinarybusinessctivity
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- relatedto theintroduction of innovations

1 Adoptionof precisionfarming tools

1 Roleof AKIS in theadoption ofprecisionagriculture
Data are processed through descriptive statistical techniques allowing to analyze farm conipasitibrstep
of thesequence, assuming that the share of farms in each step tends to decreasenikdsi@pwetry to estimate
the influence of the AKIS in adoptingnew innovationthroughthe useof a probabilisticmodelin which the
adoptionof the technologiegepresent®ur dependentariablewhile the independent/ariables express their
degreeof knowledgeand involvement inhe AKIS.

3. Discussionof theoretical and/or empirical results

Application of the AKAP model reveals the goodnessaifuence in defining the mechanismsddoption of
innovations.The gaps betweenach link in the sequence underscore the farnperseived complexity in
adopting innovation, and particularly radical innovations such as smaingtechnologies.

The irtroduction of explanatory variables, in particular sesdmographic and structural aspeeisp makes it
possible to better specify the results of the analysis, thus articulating them on tbé thase&gorementioned
dimensions, such as age, sex of¢haductor, physical size of the compahythe following lines, each phase
is detailedreporting thenainresults.

The first phase of the sequence concer nxistamowlithee ne s s
techniqueo beevaluated, inhe perspectiveof apotentialadoption.

In this preliminaryphase theres alreadyanimportantfeedbackrelatedto the selectedrariables:

a) age:astheageof thesubjectincreaseghisawarenesaboutprecisionfarmingtoolsdecreases (aaveness
is inversely correlated with the age of the entrepreneur): in fact,higihywaluesarefoundin young
people(84.2),while in thematureandelderlyagegroupsthesharetends to decrease;

b) level of educationjn particular:specializededucationis associatedavith high percentagesfawareness
(such as diploma or degree in agriculture: 90.6% and 95.4%). Movingdadmical diplomas (78.4) to
specialized degrees (80.5), an increasing value emergesthexeyh the gap with the previooses
remains clearly visible (by at least 10 poini®)ereforethegreateandmoresectoratheeducationthe
greatethedegreeof awareness;

c) farm size. Also in this case, the hypothesis that size is positively correlated with awerearBamed,
so this tends to decreasesmallcompanies.

Thesecondstepin the sequencés knowledgeof thetechnology;at this stagefarmerhasto providesvidenceon
knowledgeof precision agriculturéools, specifically:

T Monitoring (GPS,GIS, dataprocessingiGSM.;

1 Internebf Things (Wirelesssensor network, RFID, Bluetooth, Zigbee Wi-fi,
Microcontroller,Arduino);

Automation (Autonomous Vehicle, Assisted Driving, Mobile Robot, Unmanned Aerial Vehicle,
Agricultural Robot, ComputeYision, DataManagement);

DecisionSupport(Artificial Intelligence Datamining, ForecastingMachineLearning)
Hardware(EmbeddesystemsCyberneticSystemsCMOS,FPGA)

Laser(Sensors)

Other.

The results of our analysis show a remarkable contractiorr@gfiect to the previous phase. Anater of fact,
despite the interpretative hypothesis is confirmed (inverse correlation with agmm@apadny size and direct
correlation with educational qualification), a gap of 20 percentage oirggges. This trerfiecomes even more
evident in the phase of adoption of precision farmeahnologiesin thiscasethereis anevengreaterdecrease
thanthatseerbetweerthefirst andsecond

E ]

= =4 —a -9
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phasesMostrespondentdid notrespondr did notadoptanytechniqguesowe haveatotal of 17.2%users From
a demographicstandpoint,young and maturefarmersget similar results (just over 20%)As far as level of
education is concerned, the professional diploma and degree are confirmedstroitly@ap comparedo all
otheritems,but thegap betweethe twohas narrowedonsiderably.

Finally, the stage of the effect of adoption, the product, shows similar percentages to adoptiostusers
showgood levels of satisfaction.

In the second step difie analysis, a logit model has been carried out, with the aim to tdsgpgbthesighat
AKIS actas facilitator for thentroduction ofinnovations.

B S.E. \Wald Sig. Exp(B)
Awarenes®f AKIS 0,502 0,107 21,99 0,0000 1,652
\Willingnessto usecounselling 0,357 0,048 54,708 0,0000 1,429
Constant -2,127 0,181 137,577 0,0000 0,119

The results show that awareness of AKIS is highly significant in determining the adoption teichealogies.
In addition, a second variable, willingness to cgasulting services, was added isegondstep,andagainboth
weresignificantandpositivelyinfluencedthelikelihood of adoptingnewtechnologies.

Conclusion

The analysis carried out confirms the validity of the AKAP model in defining the complexsgofenaturation
of the decision to adopt/not to adopt an innovation, highlighting structural conswadely underlined in the
literature. Moreover, the empirical results evidence the mediating rolenotation brokering in boosting
innovation adoption.

AsfarastheAKAP modelisconcernedhearticulationof thesequencegllowsto appreciat@ossiblg@olicy actions,

on the eve of the important programming period of the CAP. In particular, the 202BCAP will strengthen
agriculturalknowledgeandinnovationsystemgAKIS) thatarepropaedeutic to change, stimulating processes of
wider diffusion especially in marginal rural aredserefore, strengthening knowledge systems, acting on the
different phases of tteequence, wouldllow, on the one hand, a greater knowledge of the techniques of precision
agriculture and, on thether hand, to break down the constraints of adoption often linked to aspects of a perceptive
nature(complexityand familiarity).
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Introduzione

Secondda comunicazionalella CommissioneEuropea(CE) "Il futuro dell'alimentazionee dell'agricoltura”

(2017),& fondamentalehela prossimaiformadellapoliticaagricolacomungPACpr omuova wunodfiag
intelligenteo, pi¥% efficient eavanzaglvatestdecnolaogicaeanzgte a z i e
rientranole Tecnologied e | | 6 | n feaellaCamunicaiome (TIC), che comprendono i prodotti e i servizi

che consentono agli imprenditori dirchiviare, elaborare,trasmettere,convertire, duplicare o ricevere
informazionielettroniche (CEMA2019); ovvero, ad esempio, soluzioni software e hardware, applieazioni

e sistemi operatijirofessionalitelefoni cellulari,sensori remote prodottimultimediali (FAO, 2017).

La promozionedell'agricolturaintelligente e la diffusione delle TIC ha un ruolo ancorapitfondamentaleei
sistemiagricoli di montagnajn cui questetecnologiecontribuisconoa miglioraresostenibilitaed efficienza.
Tuttaviale areemontuosemostranola piu alta avversioneversd'innovazione,ed in essele TIC sonoancora
scarsamentdiffuse (Avolio et al., 2014).Nonostantstudiosi ed istituzioni abbianoampiamenteiconosciuto
l'importanzadi promuoverel'agricolturantelligentepermigliorarela competitivitadell'agricolturadi montagna
(Avolio et al., 2014),a quantai risulta, ad oggi non esistonostudi sull'adozionedelle TIC focalizzati sugli
agricoltoridi montagnaConsiderataqquantopremessoil presentdavorodi ricerca, mediantel d appl i cazi
dellametodicad e | | O6deirfChdter,lmli 6 o b idestudiaresomegli atteggiamente le caratteristichdegli
agricoltori e delle aziende agricole influenzano I'uso delle TCI (i.e. smartphone,tablet ecomputeryer
svolgerdl propriolavoroin uncontestagricolomontanoll contributoallaletteraturapportatcé legatoin primo
luogo al fatto chelo studioé incentratosu un campionedi produttoridilattedi montagnagin secondduogo,é
legatoa | | 6 a pppoposto,ahe effettuaunaclassificaziondegli agricoltori basata su tre determinanti
attitudinali: (1) tecnofobiae tecnofilia, (2) ostacolpercepitie (3) motivazioniall'uso.Ad oggi, nonostante

la comprensionedei fattori attitudinali che influenzano l'adozione delle tecnologie sia fondamentale per
consentire aresponsabili politici disviluppare politiche piu efficaci e mirate, tale approccio non € mai stato
applicato all'analisi dedistemaagricolo.

Materiali e metodi

L'attuale studio & stato condotto nell'area montuosa della Valtellina, Valchiavenna e Adtoub&cata in
Lombardia. | dati dell'indagine sono stati raccolti mediante interviste dirette effettugltevadori di montagna
membri di una cooperativa lattieoasearia con 88 soci. Il campione finatacompostala 63allevatori.

Il frameworkmetdologicoseguitonello studioé schematicamentappresentatoellaFigura 1.

Figura 1. Frameworkmetodologico
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184


mailto:maria.marescotti@unimi.it

| dati raccolti sono stati analizzati utilizzando statistiche descrittive, bivariate e multivahiatiéne

del | 6identificazione dell e diver se clutiszsodidispbsitivia g r i
tecnologici, i dati sono stati analizzati statisticamente mediante AnalisiClieiter con metodo di
raggruppamento in due fasi (Bacherakt 2004; Mooi e Sarstedt, 2014uivanen et al., 2016; Morris et al.,
2017). Per effettuare la segmentazione degli agricoltori, bakkedella revisionedella letteraturaesistente
sull'adozionalell'innovazionesonaostateimpiegatere principali vaiabili attitudinali: (1) tecnofobia e tecnofilia,

(2) ostacoli percepiti e (3) motivazioall'uso. La consistenza interna delle scale psicometriche é stata testata
utilizzando l'alfa di Cronbag¢ronbach,1951;Peterson]1994).Le differenzetrai clustersonostatestudiate
utilizzandotabulazioni incrociate co& per le variabili categoriali, statistiche di Krusk#hllis per le variabili
ordinalie test ANOVAF unidirezionali pefe variabili scalari.

Risultati e discussione

L6bel aborazione e analisi dei dat i raccokonidiversia ev
atteggiamenti nei confronti dell'adozione di dispositivi tecnologici, quali smartphahkst e computer.
Considerandtatecnofobiaelatecnofilia,gli ostacolipercepitie le motivazionidiutilizzo dellenuovetecnologie,
sonostateidentificatetre diverseclassidi agricoltori:i fit € ¢ h n o gtécoofoki)gldfinsecuret e c hnop hi |
(tecnofiliinsicuri)ei fit e ¢ h n o(fedndfili).e s 0

Il primo gruppo(36,5%del campionen = 23), classificatocomefit e ¢ h n o pcbnopkerdglidntervistatiche
hannoevidenziatal livello piu alto di tecnofobiaRispettoagli altri gruppi,questallevatorihannopercepitopiu
ostacoliminori beneficie minori motivazioniall'usodi nuoveecnologie. Il secondo cluster (42,9% del campione,

n = 27) ha mostrato un grado inferioregetinofobia (valore medio = 2,54 su 5). A differenza del primo cluster,
gli agricoltori appartenenta questo gruppo hanno percepito meno ostacoli e avevano una maggiore
consapevolezza dei benefassociatall'adozionedi nuoveattrezzature tecnologie Pertantoguestogruppoé
statodefinitocomdi ns ecur e t lafndy ih terpoblusterg20,6% del campione, n = 13), classificato
comeft e ¢ h n o,pnblude g allévatori che hanno riportato il livello piu alto di tecnofilia. Quedtgivatori

hanno percepito meno ostacoli all'uso delle tecnologie. Inoltre, hanno riconosciutbaneficie motivazioni

che incentivandadozione dinuove tecnologi@ beneficiodel proprioallevamento.

Complessivamente i nostri risultati suggeriscono che gli agricoltori piu anziani, quellvelindi istruzione
inferiori, aziende piu piccoleghe hanno evidenziato un utilizzo meno frequeleilo smartphone per compiti
professionali e sentimenti piu pessimistici riguardo al futuro dellakieada, sono meno disposti ad adottare
nuove tecnologie. Questa categoria di allevatori non lhe@sEenzenecessariper comprendere vantaggi
legatiall'usodelletecnologigoerl'allevamented pertanto meno incline ad innovare. Per superare questi ostacoli
all 6adozi one diconsiderandce chet "girdfonmationay @ k& ,chiave per la dihesidelle
innovazioni” (Tey e Brindal2012),peraffrontarele esigenzeli questiagricoltoritecnofobici,checostituiscono

una parte rilevantedella popolazione, dovrebbero essere sviluppate nuove strategie di presentazione e
apprendimentolale processo di innovazione é di grande importanza poiché la tecnofilia, ovvero la propensione
all'uso di nuove tecnologie, gioca un ruolo fondamentale nello sviluppo sostenibile dell'agricoltura e
dell'allevamentali montagna.

Conclusioni

La ricerca effettuata evidenzia | 06esistenztaglidi a
agricoltori di montagnaCio suggeriscehelo scarsosuccessalelle politiche pubblicheinerenti 6 6 agr i c ol

i nt el | i ge ndbvetoa upintervertsdall@lto gerso il basso che, menualdiofunzionaperil gruppo

dei tecnofili,d a | | tata hoh & adeguatger gli agricoltori tecnofobilnoltre, i risultati ottenuti dimostrano

| 6ef fdied & ©iaq delatecnecal ie 6 h édeiduwstenella tomprensione e misurazione delle differenze
tra agricoltori, s meaiamaltaekanteger la étiodegliil mz atot ic odnel | 6 ap
di diversepolicy.

| limiti dello studio sono connessinanzitutto al metodo utilizzato che fornisce solo deacrizione delle
relazioni tra le variabili investigate ma non ci permette di spiegare le loro retaisalilnoltre,le aziendedel
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casostudio presentanaaratteristichgoressochéomogeneeper questanotivo, non é stato possibile adottare
alcunevariabili di segmentazione clarebbero potuteontribuire a spiegare la propensione degli agricoltori a
innovare (e.g. distribuzione spaziale dedleiendeagricole, marginalita,accesso allaonsulenzatecnica e
caratteristichelel sistemangricolo).

La propensione all éausilio di nuove t adagodolurge e ha
dell'allevamentol.'adozionadi nuovetecnologiejnfatti, pudcambiarda posizionelell'agricoltore nella filiera da
semplice Apartecipanted al gellostess Bavorepdo lo shostamente della a
sua attenzione dal A f ar tadefirzione forgadesdt i Ir epr, e nidn ¢t aorrrea n
Professionaled s e g ndal DLant 98/2004.
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Introduction

In 2020, the Food andgriculture Organisation (FAO) launched the International Digital CounciFémd and
Agriculture. This new body is aimed to enhance worldwide cooperation and synetgigddddhe challenges of
food security and sustainability through the currenthilalske digital tools.Such decision by the FAO shows a
growing interest in digitalisation and its possible impacts omtiwe agrefood sector. In every step of the food
chain, digitalisation can be part of the solutiommany of the challenges the afpbd sector is currently facing
(FAO, 2020). In this context, the focabthe presentesearchs thedownstreanpartof thechain,wheremobile
phoneAppsshapeconsumer®od purchasing and consumption.

The number of mobile phone users and Appinloads is growing worldwide, and the F@wiDrink category
representarelevantsegmenof suchgrowth.In 2020 thenumberof mobilephoneaisersvorldwidewas3.6bhillion
people(Statista,2021a),with the majority being urbandwellers(Hong,2018). About 218 billion Apps were
downloadedFinancesOnline2021),andof all the Appsavailablén the Apple App Store,3.7%arein theFood&

Drink category(Statista2021b). Appsusehavebecoma consistent part of daily life, due to the easasaf and

quick sharing of information (Samoggia et2021).Appsprovidedconsumersvith aconvenientaccessibland
affordablewvayto getawidevarietyof products compared to traditional purchases (Nguyen et al., 2019). Therefore,
the development ofApps, due to the rapid adoption of smartphones, has changed how brands and customers
interact(Kapoor & Vij, 2018). Such growth in digitalisation has brought the food industry and retailerataltry
under st and c¢ ons umees® odffernthe bedtyirtual @xerigncedd shop mmimdohe. Thus,

it became essential to investigate waptimatstatedydbeccileor s a
Montserraietal., 2019).
Aim

Given how recentsuchtopic is, thereis limited systematicresearchon the use of Apps for purchasing and
consumption of agrfood products. Most previous studies in this field focused onutréionalaspectanalysing

how Appscaninfluencep e o pdiets(8anoggia& Riedel,2020).0Ontheother handstudiesanalysingAppsfor

food purchasingand consumptionfall into two main categorieslhey are either presenting an App prototype
(Fauzi et al., 2017) or analysing consumers perceptmsiafjle App (Anib et al2019). Past research does not

' i nk consumer s 8 p availabtepppsfeatures adormparenarietoffeengswithc o n s u me r s ¢
barriers and drivers.

The present research aims to fill this gap, in two steps. First, investigating consumessdd\@&rriers towards
currently available Apps for food purchasing and consumption. This willdoesscountry analysis to explore
Italian and Spanish consumers. Second, analysing the featuresppsieacouragingirbanandregionalagro
food purchaingandconsumptiorandsustainabléehavioursandcomparghemwi t h  c omesds.mer s 0

Methodology

Following a qualitative approach.the empirical analysisof the presentresearchis basedon fourdifferent
methodologicaphases.

A reviewof theexistingliterature orthe topicof Appsfor food purchasingandconsumption.

The finalisation of a questionnaireto identify consumergerceivedbarriersand drivers foragrofood online
purchasingand Apps uséStudy 1).
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An in-depthanalysigo identify whatmajorfunctionsandfeaturescurrentlyavailableAppsforonline purchasing
have(Study 2).

A comparativeanalysisexaminingconsumemeedsemergingfrom the questionnairgStudy 1)and
featuresemerging fromApps analysigStudy 2).

Consumersurvey(Study1)

To ensurethe validity andreliability of the questionnaireitemswere drawnfrom validatedcalesn previous
studiesThefinal questionnaireompriseshreesectionsas follows.

The first sectionincludesfour questionsaimedi) to identify which purchasingchannel(in-personor online)
is usedby the respondentsij) to determineif the pandemicandthe consequenbckdown hasincreasedhe
use of digital shopping;iii) to understandhe typesof food purchasednline;and iv) to exploravhich digital
tool participants adogb buy online.

Thesecondsectionfocuseontwo aspectsi) measurindarriersanddriversto onlineshopping;
exploringr e s p o nwdliegngssto@seanApp relatedto urbanandregionalagriculture.

Answerswere ratedwith a five-point Likert scale,rangingfrom 1fist r dh gl yorbe ®edr agg bk g 0 .
Finally, thelastsectionincludes sociedemographiguestions.

Collecteddatawill beanalysedvith afactoranalysisto identify the key barriersanddriverstoonline shopping,
andr e s p o nwilliegnessto@isean App relatedto urbanandregionalagriculture.

Appsanalysis(Study 2)

The second part of the research includes a preliminarycdi&etion through Google Plagtore, where Apps
were selected according to specific inclusion and exclusion criteria. The foll&eymgprds in three different
languages (English, Italian and Spanish) were used: Local food, Fruiesgatablesi-resh I@al, Seasonaiood,
Sustainabléood, Sustainableirban, Urbariarm markets.
The126resultingAppswere thercategorisednto the following:

1. Mobile Appdistributionplatformin whichtheyareavailable
Categoryasreportedn Google Play
Numberof downloads
Latestupdate
Userrating
Numberof reviews

7. App objective
Furtherdatacollectionwill categorisethe Apps into different themesbasedon the existinditerature(Wang,
2021;Mohretal., 2014).
Dataanalysiswill consistof acomparative analysisf the questionnaire resultgith the App$eaturego explore
whetherthemarketme et s ¢ oneeslsu mer s 0

o gk wN

Preliminary results
Consumesurvey(Studyl)

Preliminary findings based on around 600 answers, evenly divided bdtadyeand Spain, to thguestionnaire
showthec o n s u drnieersfer 8hoppingnlineare:websitegeliability, greateproductavailability, saving time,
buying heavy products, choosing delivery time and at home delivery. Sawimy, buyinghealthy food and
unpleasant experience at the supermarket are not considered tedmgnod online.

In termsof barriers,not beingableto seeor touchthe productswhile shoppingonline, andiking thein person
supermarkeéxperiencarethe two top barrierstowardsonline shopping.Probablylue to the youngageof the
respondentsthe lack of familiarity with digital tools,the lack of access timternet connection and the distrust
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towards retailers or digital payments were ootsidered barrier8arriersawareneswiill helpretailersand/or
agrofoodcompaniesellingonlineto reducehem.

For example, enhancing the online experience through augmented reality or increased sustiaifoatibtyon
could help thenmeacha wider customeraudience.

Appsanalysis(Study 2)

Fromapreliminaryanalysisof the Apps,it emergeshatthe mostcommonfeatureamonghe126Appswvasii F o o d

i nf or npaesentoIBafthem.Thisitemincludedawiderangeof food-relatedcontensuch as recipes, stories

of producers and details on products sold through the App. The second moatmon f eat ur e was
present in 68 Apps. I 't of t e nlistiofrfiltefs to dededt restdummntsy ggoeearys 0
shops and/or farms according to the characteristics seanchezlisers.

The Apps analysisshowsthat acrossthe food supplychain,s t a k e hinotdredtm misodativaechnological
approaches to food distribution is increasing. Apps can be a valughienent testrengtheragrefood chain
actorrelations,andto promotea digital transformatiorto enhancesustainable behaviours in agiand chains.
Such technologies are crucial in addressing the issugsyofmetryof informationalongthe food supplychain
andof ¢ o n s u dewchmadtowardsthe food they eat.Therefore, agrdood companiesvanting to improve
their online presencanay chooséoimplementsuch features for betteglationships with their customers.

Conclusion

A betterunderstanding of the effectiveness of Apps and their appreciation by users agréfadd companies
to increase their implementation of digital technologies, improving their cséitiag capacity.

This studyexaminesanemergingissuewith potentialconsequence®r sustainableonsumption and marketing
strategies. Compared to previous studies, the present exploratory aoffigyrsisan original approach to gather
consumersé percepti ons o-wheclthegdriiera bnd baaiethas emargel frorwi n g
consumers perspectives with the features of Apps thaivaikablefor download.

The results will provide evidence on whether the App features contribute to the popultiréyanhlysed Apps,
setting the basis for successful marketiegelopments for agffmod companieand forfutureresearch.
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Introduction

The study aims tonvestigate the main soceconomic and ethical issues related to the spreadigul
technologies in Italian agriculture. Specifically, this study investigates main dynamicstheifflision of
"Smart Farming Technologies'(SFT); sensorsdrones,weathersatellites,management software are only few
examples of these technologies. All of these generatealtatt realtime data which can be combined and
interpreted across farms to provide bettdormationto farmers andeachan efficient andsustainable farm
management.

Besides great potentialities of this digital transformation, widely expressed by several ésitlepiserd et al.,

2018), it also raises several ethical challenges, such as the right use ajli@atad dataaccesandprivacy,

p o w edistélaitionissuesandmoral valuesperceivedby societyand farming community on the use of these
technologies in agriculture (Van der Burg et al. 20I®jacts, several authors recently highlighted the need for
new approaches able to goybad thei d o mi n a rcte nttercihcnonar rati ves associ at
and Chilvers, 2018, pR) to explore soci@thical implications of the diffusion of these technologies in
agricultural societyn such debate, various authors referthe responsible research and innovation (RRI)
frameworkasausefulconcepto guidescienceandtechnologydevelopmenin asociallyandethicallyacceptable
way(Bronson, 2019).

RRI is a conceptual framework of valdeased governance, and is aimed atpsujing scientifictechnical
progress in a socially and morally responsible way (Stilgoe et al., 2013). It was devektpadlateresearchers,
innovators policymakersall individualsin positionsof controlandadministration to be aware and sensitto
needs and values of different actors. Among numexppkications, this conceptual framework has been
extensively used to investigate soeihical consequences of radical innovations on society, from the
introduction to new products in timearketto the diffusion of IT technologies.

Basedon this frameworkandon a multi-actorapproachthis researclnasthe dual purposeof:
identifying and anticipating main opportunities and risks related to the spread of BETagriculturakector;

outlining which interventions of different nature (e.g., public vs private) and purftsesing widespread
diffusion vs controlling access) can lead to a process of digitizatiasafially sustainable Italiaagriculture.

Methodology and data collection

Literature on societhical aspects of SFT is still in an emergent phase. Although studies are quailititive,
several different methodologies have been applieddjth interviews, focus groupstc.). Given the primary
stage of this reseeh field, the methodology chosen for this study isRDeéhimethod anexploratory foresight
methodologymainly usedin situationswherethereis lackof empirical datafor solid predictions(Dalkey and
Helmer,1963).Delphy methodhasbeenextensively used in many sectors and topics and even its structure has
been adapted several timdepending on the studies. Generally, this method is organized in at least two rounds:
the first oneconsists in irdepth interviews with a panel of expertsspecific topics and in the second routing
sameparticipantareprovidedwith ashortreportcontaininganonymizedeedback$rom otheexperts involved in

the first round. Then a survey with statements coming from previous feetimrkénisteredo thesamesample,

with the aim to reacha consensu®n certain themeslmportantly, this method allows the identity of each
participant to remain anonymous to presdheeimpartialityof theresponse asiuchaspossible.

Data collection has been orgamizaccording to the two different phases previously desciiifdrent experts
of thefield havebeenpreviouslyidentifiedto coverthe mainagriculturals t a k e hcatégdrgamdghéncalled
to takepartin both phasesf the study.
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The firstphase consists of sefsiructured interviews of about 10 open questions divided isex@ons lasting
in total 3040 minutes. This phase has the dual purpose of a) bringing oainéinghating main opportunities
and risks associated with the spread igftal technologies and Igtimulating discussion on main ethical and
social issues for future interventions on the diffusiodigital technologyin a sociallysustainablavay.

Finally, the second phase consists of a short questionrdéfened on thdasis of the processiraj theresults
from phasel- aimedatsynthesizingaindreachingconsensuaroundmainthemesandnterventions emerged from
thesurvey.

Preliminary Results

Main preliminary findings from the study relate to major effects of SFagpitultural society aanticipated by
main stakeholders. These expected impacts were explored at both levels bénaditsandrisksandlinkedto
potentialeffectson mainactorstaking partof suchdigital transitionOn the pros side, SFT aespected to help

farmers to fAproduce mo reficientandsustainakgrioujturatproductionaiaothi n g

economicandenvironmentalevels.Moreover,severaltheractorsenvisagednoreefficiencyandtransparency

starting from upstreansteps of the value chain to downstream side, with considerable improvements on

coordinationamongdifferentactors transparency anguarantees fdinal consumers.

On the r i s dids, intervieweeshave identified several potential drawbacksassociatedwith agricultural
digitalization. Firstly, cost and design of main SFT seem to be compatible with lsipggeiglized (arable) farms,
run mostly by young, more educated farmers, thus augmenting thef dglital divide between SFT agters
and noradoptersMoreover, lack of support and trainify those interested farmersspecially public and not

commercially driveri have found teexacerbate such risk of lagging behind. This is particularly true for small

and medium enterpris@ghich representhe majorityof theltalian agriculturalproductive system.

Preliminary findings also demonstrated that some farmers perceive the use and access otliatadbyrsof
the valuechain as a potentialrisk. Farmerstraditionally have trustedrelationshipswith many actors such as

technicians, advisor s, c 0 0 p e r with the istredudion of adtoasrfronetined s

IoT and software industry, farmers have been recemnigaging in new relationships where thie @f these new
actors and t h éformatianarenetefenuhderstdodOn tirenideside,this createshe basisfor

untrustedelationship and skepticism by farmers in sharing their data. Although according to last European

legislation, daa property belong to theriginators of such information (i.e. farmers) the way vatuextracted
and capturedfrom theseother new agritechactorsis not alwaysclearandtransparen©n the other side, as a
consequence of SFT diffusion, tlermer figure is expected to chang®nsiderably to keep the pace of the

technological progress. The new agricultural entreprenexipiscted to act on the base of data collected through
SFT insted of his/her own knowledge amdx per i enc e. I f in the | ong term

this digital transition mighexacerbatsome issuesf value distributioralongthe value chaithatalready exist.
Conclusions

Thisresearchwvill raisemoreawarenessf sociceconomi@ndethicalissuesurroundinghethemeof SFT which

-

C

need to be addressed f orSFhandimnovatiodttivigeshavesomrifoousesoni n n o \

technologydevelopmenandon-farm applicationswithout considering socik@thical implications and excluding

from the debate some actors and expertiseofield. This indicates that in this context a RRI framework is needed

for a better coordinatioamong different actors and development of these t#abies. This will allow to broaden
thedebate around innovation in agriculture and to provide future implications to main differeninacloesl
in thefield of SFT(e.g.,researchersnanagerstechnologydevelopersandpolicymakers).
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Introduction

In recent decades, issues of sustainability and sustainable development have become censtaldio ghd
practice of the agricultural sector. This is particularly true if we refer to studies deélnthe development of
new indicabrs and methodologies to assess the level of sustainabilityafiety of studies in this field depends

on several factors: the objectives guiding the assessmiamtrofustainability; how sustainability is defined; the
relative importance attributed tts threecomponents (economic, environmental and social); and the levels to
which the analysis refers. i.avhether the aim is to measure sustainability at the farm level, production system,
territory or regionl o operationalize the conceptafstainability, a standard indicator able to identify sustainable
systems and the effects of possible interventions is needed. Indeed, the type of indicator depenwdten
sustainabilityissueis framedandon the level of interconnectiorof the differentdimensionsonsidered. Chopin

et al. (2021) carried out a review of tools for farming sustainability assessidentifying 7 possible
sustainabilityframingdependingn thetypeandnumberof targeteddimensions and their relationship. They also
classified the themes and indicators used in diffesastainabilitystudies.

In the literature, most sustainability studies have focused on environmental aspects, fashessed the social
component, while several have focused on econanmtainability. In the lattease, sustainability has been
analyzed with reference to the functions that ensure the viability édutmeovertime, focusingin eachcaseon
the conceptf efficiency, productivity, autonomyprofitability and risk (Chopi et al., 2021).

Thiswork is partof this strandandhastwo objectivesFirstly, it aimsto identify a syntheticindicatoto measure
the economiccomponenbf farm sustainabilityandtheir ability to live, grow, anddevelopSecondly, it aims to
verify which factors and conditions influence economic sustainability atl&éueh

Data and methods

The analysis of economic sustainability was carried out on Italian farms that are part of thcEanmtancy
Data Network (FADN) samplebetween20152017. The analysiscoveredonly individual family farmsand
simple companiesandall farming systemsexceptGranivoresA total 0f5.982farmswere analyzedFor these
farms,balancesheedata,somestructuraldata,informationon

sociademographicharacteristics of the holder and information on farm location were considiemsork was
organized in two phases.

In the first phase, a complex index of economic sustainability was constructed based on thessloagitons.
Indeed, a farm is econouaailly sustainable if it is efficient and competitive. Therefiie farm competitive
capacity is one of the key elements for its permanence in the marketmednem to long term. The persistence
in the medium to long term also depends on two atbedtions:theability to remuneratéhe productionfactors

of thefarmerat their opportunitycostandhe ability to guarantee satisfactoryincomefor the family, whichis
particularappropriatavhentheorganizatiorand structuref theltalian agricultureis considered.

Basedontheseassumptionghreeindicatorswereconstructed:

an Efficiency Indicator estimated at the firm level by performing an outpeimted Datd&nvelopment Analysis
(DEA) assuming constant returns to scale. In the esmahe value ofevenuesietof EU aid wasrelatedto
inputs most commonly used in the efficiency analysis: utilizedagricultural area (UAA), labor units and
intermediatecosts;
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anindicator of the farm'sincomecapacityestimatedoy comparingthe Farm Net Value to theaveragevalue of
income reportedby Eurostatfor Italy with referenceto a singleincome family withtwo members (Income
Indicator). This indicator can have values greater or less than 1 and prioftde®ation on thecapacity of the
farm to guarantee to the household an income at least equitcefleetveragencomeof theeconomicsystem;

an indicator of the capacity of the farms to remunerate the entrepreneur's productiorafab&rsopportunity
cost (Factor®rofitability Indicator). This indicator assesses the convenienfagnily resources to remain in the
sector in thenediumto long term.

These three indicators were used in a Principal Component Analysis to extract a complélataiesess the
level of economicsustainability of each farm.

The second phase of the work aimed to assess the relationship between the sustainabiétyditidexmain
factors that could affect the index itself, such as: i) structural aspects (farm sizdéalandd capitalratios;
land tenure,specialization);ii) managerialskills (resultsof socic demographic farmers characteristics: age,
education); iii) context conditions; iv) the role of farncontributing to the family income (production relevance;
part time/full time farm employment; offarmsincomes, diversification of farractivities.)

Preliminary analysis highlighted an asymmetric distribution of the complex index, suggesiagiteapproach
shouldbe preferred Moreover,the quantileapproachs suitablesinceit is assumethat the importanceof the

differentfactorsis linked to thelevel of economicsustainabilitycharacterizinghefarm. As anexampleatlower

guantiles structuralaspectxanhavea highereffect onthelevelsof sustainabilitywhile, athigherquantilesthe

factorsthatmostexplainchangesn levelf sustainabilitymay relateto manageriabndorganizationakkills or

ratherto thecontextconditionsExplanatoryariables included in theodel are:

continuousrariables: Utilized Agricultural Area (UAA); Share of irrigated land; Valupraicesseagricultural
productson total productionvalue; Value of renewableenergyproduction on total revenues; Farm direct sales
on total production value; Share of Bidynents on total farm revenues; UAA / Work Units ratio; Accessibility
(measured as time bespentto reach theloser main town);

discretevariable:Farmingsystem$iavebeerintroducecasdummywith baselindoeingMixedcrops; Southern Italy
(dummywith baseline Northern and Central Italy); Farmers more @fagears old (Yes=1; No=0); Organic
production (Yes=1; No=0); Location in plain aréags=1;No=0).

Results

ThePCAonefficiency,incomeandf a r nfactordemuneratiorcapabilityextracteconecomponerthatexplain
68% ofthetotal variance(KMO test =.656Bartlett test= 5004.936; Sig- .000).

Results of quantile regression (Table 1) show that across quantiles the estimated coefficiensndhange
depending on theelected quantile, explanatory variables have a different impact eugtanabilityindex as
well asa differentexplanatory power.
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Table 1: Resultsof quantileregression

0.10 0.25 0.50 0.75 0.90

Coef. P>t Coef. P> it| Coef. P> |t| Coef P>t Coef P> |t]
Constant -0.785 000 -0.577 000 -0.355 000 -0.060 244 0.364 000
Filedcrop 0.041 047 0.042 012 0.021 331 0.091 001 0.196 002
Horticulture 0.156 003 0.252 000 0.314 000 0.625 000 0.841 000
Permanent crops 0.085 002 0.139 000 0.211 .000 0.308 .000 0.433 .000
Grazing 0.042 038 0.035 020 0.045 024 0.135 000 0.203 000
UAA 0.004 000 0.005 000 0.075 000 0.012 000 0.018 000
Share of irrigated land 0.108 000 0.212 000 0.362 .000 0.588 .000 Q.784 .000
QOrganic production 0.074 .001 0.080 000 0.136 .000 0.179 .000 0.204 .000
Time to get the main town -0.001 335 -0.001 001 -0.002 .004 -0.002 019  -0.006 .000
Share of EU payments on total farm revenues -1.042 .000 -1.322 000 -1.549 .000 -1.916 .000 -1.998  .000
Value of renewable energy production on total revenues 0.327 327 0.377 003 0.439 .029 0.637 011 0.537 .014
Value of processed agricultural products on total production value 0.151 .000 0.168 000 0.235 .000 0.440 .000 0.648 .000
Value of direct sales on total production value -0.077 272 -0.058 356 0.017 77 -0.153 076 -0.070 578
Southern Italy 0.039 044 0.012 363 -0.037 039 -0.073 002 -0.146 002
Plain areas 0.001 973 0.027 131 0.052 006 0.090 008 0.151 015
UAA /Work Units ratio -0.001 306 0.000 650 0.000 689 -0.003 067 -0.006 001
Farmers more than 65 years old -0.271 021 -0.065 000 -0.094 000 -0.119 000 -0.104 011

The largest effect, with negative sign, is related to the share of EU payonefiaisn revenues: theighest the
share, the lower the economic sustainability of the farm. Among farming systeneffettieof Fieldcrop and
Grazing systems is statistically significant from"7#ercentile upwardsHorticulture and Permanentrops
presentghe highestcoefficientsandtheir effect on sustainability increasesith higherquantiles Sustainability
increaseswith the shareof irrigated land. The coefficients are statistically significative for all quantiles,
particularly increasing aft the 50%quantile.Sustainabilityd o e slepénton the shareof valuefrom direct
sales,while choicessuchasprocessing agricultural products, renewable energy production or converting to
organic productioraffect economicsustainability,more and more whenthe highestlevels of distributionare
considered.

Conclusions

The work identified a synthetic continuous index that has been used to measure the farm edabdityic
looking at three main economic aspects, namelyieffity, farm income and factoremunerationevels.
Moreover,by meansof a quantileregressionyve highlightedthe effectsof somenain structuralfactors when
quantiles andthus,f a r @esnémicviability, change.

By relating the economicviability index to structural,contextualand socicdemographicfactors somemain
conclusions can be drawn. Firstly, the most relevant factor affecting the farm sustainatgiléteid to the farm
productive role. As a fact, the share of EU gidssents the higher negatiseefficients and this variable can be
considered as a proxy (negatively related) of how profesdioaalgricultural activity is, of the role market plays

for the value production and how much the fasnoriented to the markeSecondly, structural aspects such as
the quality of natural resources afadming system still have an important role on farm economic viability and
this role increases thegheris the sustainabilityindex. Thirdly, manageriathoicessuchasorganicandonfarm
processegroduction can affect the economic sustainability and their effect is higher when the higher are the
farmssustainabilityevels.Finally, sociodemographicharacteristicdoesnot seemo haveasignificativeimpact
uponthe economicviability, althoughthe analysishighlightsa negativerelatiorbetweenf ar mer s 6 age
level of viability.
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In agriculture, diversification is traditionally one of the expected outcomes of public policies that are adopted to
foster the structural change, as well as to improve the contribution of the farming sector to the growth of the
entire economic system (Syrin, 1988; Timmer, 1997). Since diversification processes are highly dependent on
the effective implementation of public support and, above all, on the investments in innovative technologies, the
result of the diversification process is heavily affectgdba countryds specific macr
conditions. In Europe, efarm nonagricultural diversification is becoming a central point in the body of
literature on agricultural and rural economics for many reasons. Firstly, it helps to ¢lkplaieterogeneity of
farm structures and the persistence of small farms that were supposed to be washed away by the ongoin
development process. Moreover, it adds to the theory of transition in terms of multifunctional agriculture and the
shift towards a @stproductivism paradigm, in which diversification is opposed to specialization and
Amonofunctionalityo (Wi lson, 2007). Finally, diver
support processes of new-tarm development patternsrtiugh generous incentives. As a consequence,
analysing diversification is also a way to test the effectiveness of a good part of the policy tools of the most recent
CAP programming periods. By following the definition provided by van der Ploeg and Ro6p),(20
diversification activities adopted at farm level may be grouped in deepening and broadening. While deepening
includes activities related to vertical integration of processing and marketing along the food chain, broadening
covers diversification actities not directly connected to physical agricultural production but connected to
agricultural resources, such as subcontracting, renewable energy production, tourism, educational and
recreational activities. Both deepening and broadening activities cadopeéed for different reasons: while in
many cases diversification is the consequence of a new skilled generation of entrepreneurs who {@oknat on
business opportunities (Weltin et al., 2017; Forleo et al., 2021), in other cagaanativersificatiom can be
considered a survival strategy for small farms that are seeking to escape from stagnation and decline (Meert e
al., 2005). These are probably not two alternative and opposing diversification models, but they coexist and make
the phenomenon of divsification even more complex. This is particularly true in Italy, a country characterised
by an highly differentiated and territorially embedded farming sector. According to the official statistics and
recent analyses (CREA, 2020), in Italy-famm nonagricultural activities represent a still small but rapidly
growing share of the total farm income, and often offer job opportunities to the family members of the
entrepreneur and also to other skilled sagmnicultural workers. The main objective of thisrwes to analyse the
process of otffiarm diversification in Italy by highlighting the different role it may have in different contexts and
for different typologies of farms, assuming thatfarm diversification can be either an opportunity for a new
entrepeneurship in agriculture or a survival strategy for small and marginal farms that are not sufficiently
integrated in the national agnod system. In a simplified way, it may be argued that the first model is the result
of the productivist paradigm, whilthe second one reflects the new fprstuctivist approach, centred towards
the concept of multifunctionality of agriculture. However, these two models are not competing but rather coexist
in European contexts. Italy is a particularly suitable caseptmexthe coexistence of these two models, since
the national farming sector is characterized by very different agricultural structures, often associated to different
economic, social and environmental functions. 2 This paper aims at highlighting thalidterers affecting on
farm diversification processes in ltaly, including structural aspects and key features of the entrepreneurs (e.g.,
farm size, economic outputs, age and gender of farmers), as well as external drivers, includiegosacioc
and erritorial aspects (e.g., regions, typologies of rural area, altimetry). The analysis of the evolution, patterns
and models of diversification is based on the calculation of the inverse of Herfindahl index (Dft), by using
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different variables available imée Italian FADN database (years 2008, 2013 and 2018). While in agricultural
studies the Herfindahl index (or its inverse) has been traditionally used to analyse products concentration in the
market (Garcig€Cornejo et al., 2020; Yoshida et al., 2019) andtifie diversification of crops and activities at

farm level (Pope and Prescott, 1980; Li et al., 2016), in this paper the inverse of the index is used to measure the
diversification of farm revenues, in order to evaluate the contribution of each adittiy total farm revenues
(Dimova and Sen, 2010). For each farm Hl is calculated as index of rey@etialization:

=g M
Hy =R} )
Il n equation (1) Ai i soBthesunrfanvrevenues. Tlouk, Riaictheishare bf yevenue a n

i in total farm revenues in time t. In equation (2), Hft is the Herfindahl index for farm f in time t, calculated as
the sum of farm revenues share squared. The types of farm revenues inclidethdex are products sales,
policy incentives, subcontracting, agritourism, energy production, other broadening activities and deepening
activities. Because this study examines revenues diversification, the Herfindahl concentration/specialisation
indexis inverted to formulate a diversification index:

Dt =17 Hst 3)

D+ is the level of revenue diversification of farm f in time t and ranges from 0O to 1: larger values denote higher
degree of revenues diversification; lower values indicate greater concentration of revenues. The time evolution
of Dx from 2008 to 2018 is tlmecompared with the variation of the agricultural value added per capita (Eurostat
data), in order to jointly observe the economic performance of farming sector over the decade in relation to the
observed diversification processes at regional level. Thedeal dynamics and stratification of the results by
types of farms, production specialisations and geographical location revealed very interesting and somewhat
unexpected results on the objectives and success of diversification as an alternativedoemuefs. Preliminary

results show that neagricultural onfarm activities have become an important component of income sources for
l'talian far ms, whi ch have increasingly adopted di
productivity. Amongst the external drivers for diversification a key role is played by farm location and socio
geographical factors. With regards to the internal drivers, the structural features of farms are very relevant factors:
data shows that diversification strgies are adopted not only by small business units, but also medium and large
farms are increasingly oriented towards the adoption of othefanonactivities, which are representing a
significant (and growing) share of their revenues. Furthermore, thie gubport, especially rural development
policy, seems to play an essential role to stimulate diversification, especially ftowigim activities.

References

CREA (2020). Annuariod e | | 6 a gltaliara 201, Mol XX, Consiglio per la ricercain
agricolturael 6 a ndaell il sbi e agoanagRoma4SBN: 9788833851044.

Dimova, R. D., Sen, K. (2010)s household income diversification a means of survival or a means
accumulation? Panel data evidence from Tanzania. Panel Data Evidenceahzania. BWPWorking Paper
122. Availableat SSRNhttps://ssrn.com/abstract=1688433

Forleo, M. B., Giaccio, V., Mastronardi, L., & Romagnoli, L. (2024halysing the efficiency ofliversified
farms:Evidencedrom Italian FADN data.Journal ofRural Studies82,262-270.

GarciaCornejo, B., Perekendez, J. A., Roibas, D., Wall, A2020). Efficiency and Sustainability Farm
DiversificationInitiativesin Northern SpainSustainability 12(10),3983.

202



https://ssrn.com/abstract%3D1688433

HenkeR., SalvioniC. (2008).Multifunzionalita e agricoltura:sviluppiteorici edevidenzeesmpiricheRivista di
EconomiaAgraria, LXIII (1): 5-34.

Li, L., Bellotti, B., Komarek,A.M. (2016). Structuralchangeandagriculturaldiversificationsince
C h i medodrs.Bio-basedand AppliedEconomicslournal 5(2): 113130.

Meert H., Boulanger A., Van Hecke E. (2006Jhe importance of the institutional environment on
multifunctionalfarming systemsn the peri-urbanareaof BrusselsLand UsePolicy, 23: 486-501.

Pope, R. D., Prescott, R. (198Djversification in relation to farm size and other socioeconaiméracteristics.
AmericanJournal of AgriculturalEconomics62(3): 554559.

Syrquin, M. (1988). Patterns of Structural Change. In: Chenery, H. and Srinivasan, T.NHéeut)ookof
Development Economicglsevier,203-373.

Timmer, C.P. (1997). Farmers and Markets: The Political Economy of New ParadigrascanJournal of
Agricultural Economic§9: 621627.

Van der Ploeg J.D., Roep D. (2003). Multifunctionality and rdealelopment: the actual situationEurope.
In Van Huylenbroeck G and Durand, G. (eds.) Multifunctional agriculture. A peradigmfor European
agricultureand rural development. Hampshifshgate

Weltin, M., Zasada, |., Franke, C., Piorr, A., Raggi, Miaggi, D. (2017)Analysing behaviouradifferences
of farm households: an example of income diversification strategies based on Efaopesamvey dataland
UsePolicy 62, 172 184.

Wilson G.A. (2007).Multifunctional agriculture. Atransition theory perspectiveCambridge MA(USA) e
Wallingford (UK): Cabi Publishing.

Yoshida, S., Yagi, H., Kiminami, A., Garrod, G. (201%arm diversification and sustainability of
multifunctional periurban agriculture: Entrepreneurialattributes of advanceddiversification in Japan.
Sustainability 11(10), 2887.

203



Social farming in EU Rural Development Policy: achievements and future challenges.

Michela Ascani*, Carmela De Vivo, Rita lacono, Gabriella Ricciardi.
CREAPB
*Corresponding athor:_michela.ascani@crea.gov.it

Introduzione

A partire dalla strategia Europa 2020, con i regolamenti dei Fondi Strutturali e di Investaneritol 6 UE e
| 6 A c didartémariatperl 0 | uremaggioreattenzionea | | 6 i nsodialemapertogchen el | 6 amb i t
dell a politica di sviluppo rurale, spazistumentoaivant i
diversificazione delle attivita agricole in attivita sociali, un a&gpio innovativo che abbinadiue concettidi
agricolturamultifunzionalee servizisociali/terapeutic@ssistenziala livello locale,contribuendo al benessere e

all édinclusione sociale di per s omappresenta N @ ® p p esiad @ n§ p
fornituradi servizi,in gradodi soddisfarea fabbisognidi specifichecategorie di soggetti e delle comunita in cui
insistono, che di diver si f cootesto detanutifurdienblitadalt It d agnt i’ c d
(DeVivo C. etal.,2019).

L 6 at t el gupportoda partedella politica comunitariasonoarrivatia | | i An8 stadiogia avanzatai

sviluppo della stessa, avviato in Italia, oltre che in molti paesi europei, da cidez&rmni, anche se cpercorsi

e caratteristiche abbastanza eterogenei. In Italia si & assistito a iniziative locali ad opera didswvggettipo,
chehannodatoluogo ad unanotevoledifferenziazionesul territorio sia per quantoriguardagli attori coinvolti,

che le attivita realizzate, anche se il comune denominatore delle iniziative € la @inalital 6 i macibleaes i 0 n ¢
lavorativa dipersonesvantaggiatéGiaré F. et al.2020).

Il contributodelineagli scenarcheemergonan temadi inclusionesocialeperil periododi programmaziongost

2020ela possibileevoluzionedeltemaAS nellapoliticadi svilupporuraledeiprossimianni.Tali scenavengono
confrontati con i risultati che emergono in terminpddbgrammazione e di attuazione da una sgetévori della

Rete Rurale Nazionale (RRN) condotti nel periodo 2132 0 sul | a t e madogiategancui el | 6
vengonopresiin esame fabbisogniespressin sededi elaborazionalei Programmidi SviluppoRuraleitaliani

(PSR),gli interventiprogrammatigli obiettivi, i soggetticoinvolti, i serviziattivabiliel 6 at t uazi one d
nell attuale fase dell a progr amma zsiio npeo.n gToan oi llaienltlebr
diversificazione dell e attivit®™ dpadidoléricategorieti soggetta gr i ¢
ealla popolazionén generale.

Descrizionedei dati e metodologiadi ricerca

Iltemad e | | 6 i rsacihlensllapolitica di svilupporuralepost2020vieneanalizzatoattraverscu n 6 anal i s
desk dei documenti relativi alla riforma della PAC, con la lente degli obiettivi sociali: dalla dichiaraz@or di

2.0 del 2016 sullo sviluppo rurale, alla Comunicazionedella Commissionesul A F u tduerlol 6 al iement a
del | 6 a gdel2@1d(Europear&ammission2017),fino al Regolamentsui Piani StrategicidellaPAC,in
corso di approvazione, che cont i e nimclusionesociglésviluppd i et t
localenelleareer u r alffine @ compararda rilevanzadegli stessinei dueperiodidi programmazioneuturo

e attuale.Vengonopresiin considerazionancheunaseriedi documentdellaReteRuraleNazionalee dellaRete
RuraleEuropeaconfocusspecificosugliobiettivi socialidellaPAC,qualiil PolicyBr i ef del |l a RRN @
|l e aree rurali o (Amato A. et a lcantestulligz2imolrea | U 6daidwelat | eir sni
modelloprevalentecheemergeadallaletturaa 360gradidei documentsulla PAC post2020, nel qualé temi del

Af oedtld g r eisulanoin primopiano.

Gli scenari che emergono vengono messi a confronto con i risultati, in termini di inclusiaie salisostegno

del | a politica UE all 6 AS, di anal i si condotte {
programmazi one di intervent. a sostegno deldtedsAS ne
da parte delle Regionil n particol ar e, undanali si con focus ¢
programmazions u | | 0 i singiegieodeitP8Re hapoi coinvoltole Misure e le sottomisuregvidenziandee

scelteeffettuatedalle Autorita di Gestioneitaliane con riferimento alla tematicae i notevoli spazidi crescita
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creatiin sededi programmaziond. 6 a n ephartitaaimontedei Programmidalle analisiswot,dallequali sono

emersi fabbisogni relativi a lmulifunziooalitédelEaziénde agrieolele a d i
al miglioramento dei servizi alla popolazione nei territori rurali; in molti casi & eslicitato il ruolo sociale
riconosciuto all dagricoltura e rdaensifidazbrset ak b 0 delet is piet

aziendeversol 6 o f df serviZia@aratteresocialee la creazionali sinergidra il comparto agricolo e il mondo
del sociale, anche come strumento di welfare in ambito rurale (DeG/jvscani M., 2016)Successivamente,

| 6attuazione degl:i i nt er vent neltpmpm gon dum analisi,i effeguate nel 6 A
2019 e nel 2020, in cui sono stati esaminati i bandi emessiRlkadjioni italiane a valere sulle sottomisure dei
PSR che pigpecificamente incidono sulla tematica: la 16.8pstegno della implementazione di servizi sociali
da parte di aggregazioni di soggetti che agiscono in retattaliuna forma cooperativa di diversificazione
del Il 6attivit”™ del dhefinaanzailazeazibee lcesgluppodiatlivieaextrdagricok;la21,1,
cheprevedeun sostegndemporaneerle fattoriesociali colpite dalla crisi innescata dal Coxlil. Nonostante
nelle valutazioni ex ante e nelle conseguamilisi swotdiverse Regioni abbiano individuato piu misure e
sottomisure con le quali finanziare intervaueirl 6 Ali$attosoltanta bandiavaleresullesottomisurel6.9e6.4
prevedondale possibilita restringendayuindi, nella praticde potenzialitaconterute nellaprogrammazion€De
Vivo C.,AscaniM., 2020).

Discussionesuirisultati teorici e/ o empirici

Verr”™ operato un confronto tra gli strument20l4pr evi
2020e¢ le potenzialitadi sviluppo,espress® menonei documentiprogrammaticidel post2020.Verrajnoltre,
raffrontato cio che é stato programmato in termini di interventi nei PSR italianiZi2te cido che stato
realizzato ad oggi, al fine dv al ut ar e i grado di corrispondenz:
programmazione.

Conclusioni

Sebbene la definizione della politica post 2020, che sconta anche la contingenza della crisi pandesiéa, non
ancoraconclusamancandoca maggio20211 @paovazionedei regolamenticomunitari,d a | | 06 effettadtai s i
emerge il rischio di un depotenziamento degli strumenti messi precedentemente in camguchasenon
pienamentsfruttati,hanncapertanteressanpotenzialitadi sviluppoperl 6 a g r isccialéh € U k @periodou a | e
di programmazionel.a politicadi svilupporuraled e | | téafdit€la priorita 6, incentratau inclusione sociale,
riduzione della poverta e sviluppo delle aree rurali, recepita dai PSR in midnteneenti dedcati, ha
riconosciutola rilevanzacrescentedelle funzioni socialid e | | 6 a ger;im geoetakls,ulr ar uol o del |
agricola come fornitrice di servizi, anche sociali, per la societa civile. In questo cahtestop o | i c vy , | 6 /
vista comeopportunita, non sempre colta nella sua piena potenzialita, di un mouheiativodi agricolturae

di welfare. La programmaziongyost 2020 per il settore primario sembrariservaraninore attenzione alla
diversificazione in generale e a quella versoigdtsociali nello specifico, e lasagerti una serie di interrogativi,

tra cui le modalita di raccordo tra Fondi, non essendo piu il FEASR ingetioadro comunéellapolitica di
coesione.
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Introduction

trepreneuri al contexts may be mar ked bykndawledgegnd e s er
innovation adoption, while other contexts may act as barriers towards chariga@radion (McElwee, Smith,

2015). Moreover, multiple paths of multifunctional agriculture bringp o u t a calll for i mu

advisory serviceso ( MF A frivateand publiogbod pravikee byithlEitming seatoc. 0 u n t

Set against the background of mukipgole of agriculture, how to identify sound and pertinkembwledge
become®f paramounimportancein orderto specifytherolesof agriculturalextensionists (Landini et al., 2017)
and the mechanisms of governance of MFAS within the sattingf AKIS. This is particularly urgent in the
light of the new proposal of regulation of rudévelopmentor the programmingperiod 20232027, which
emphasisetherelevancef AKIS in thenewagricultural scenario.

This paper deals with the role of thablic actor in addressing sound knowledge and boostimayationin the
farmingsectorof Campaniaegionandquestiongherole of public sectorin buildingup effective mechanismef
governancef Agricultural KnowledgeandinnovationSystemgAKIS),with two main purposes:

1 implementing a theoretical framework based on the design of multifunctional farm adésdce{MFAS);
T analyzing advisorsodé profile and att i tprevdinglypablicar ds
system of regional governance.

Data description and methodology

In order to explore potential multifunctional role of advisory services, we carried out an engiabzis in
Campania Region. A probit model was implemented fortreuation of the attitud®wardsprivatizationof
extensionservicesanda clusteranalysishasbeenstructuredfor theidentificationof differenta d v i prdfile.s 6
Thedatahasbeencollectedwith asurveyto theadvisorsvho are currentlgngaged in FAS financed by Measure

2 of the regional plan of rural developmdRDP). A total of 89 observations have been collected and the
characteristics of the subjects describedn (tablel).

The dependent variable privatization takes value Heifadvisor believed that privatizationasfvisoryservices

is possiblein the Campaniaegionandvalue 0 otherwise.The independenvariablesepresentedhe needsof

farmers for guided fight, requestsfor RDP contributions, product certifications,changeof saleschannels
(commercialplans)and provision of adequateservicesin ruralareas. PDO-PGI certifications,guided fight,
requestfor PSRcontributionschangeof saleschannelare categorical variables with values from Biavhere

1 = ANot i mport anitnp carntda nst 0= HfASEexrtvriecneesl yi n r ur al ar e
Alt 1 sndt neddes adrey viiweasr thiacsweldatosm t he aforementio
wide range ofdvisorys e r v i3z fels 0donsidemidequatehe preparation foall territorialn e e d s 0 .

Table 1. Sociceconomiacharacteristicef theadvisors

Age Value [Instruction \Value
Min 25 Doctorateor master 19%
Max 72 Degree 53%
Average (48 High schooldiploma 18%

207


mailto:concetta.menna@crea.gov.it

208



Results

The results (table 2) show that the propensity for privatization decreases if the importance attigoided

fight, requestdor contributionsor RDPandchangen saleschannelsncreasesyhile thispropensityincreases
theimportanceattributedto PDO and PGl certificationsincreasesFurthermorethe propensity decreases if the

|l evel of preparati on warevisionofagriculiusliadvieorysatvicasihlang areas. e f o

Table 2: Estimationof Probit model

Privatization Coeff. P>|z|
Guided fight -0.496 0.007
RequestRDP -0.429 0.046
PDO-PGI 0.680 0.005
Commercial plans -0.369 0.080
Servicesin rural areas -0.551 0.059
Constant 3.478 0.007
PseudoR?=0.1650

Clusteranalysiswith Wardhierarchicabrocedurehighlightsfoura d v i prafile:s 6
1. Advisorsin transition:notin line with the new challengegposedby the agriculturalsector butoriented
towardsprovidinga servicetailoredto the characteristicef thefarmsandthefarmer.
2. Holisticadvisorsconfidento generatehangen thefarmsmanagementyith adequatéormationmodern
skills and holisticvision in theprovisionof theservice.
3. Traditionaladvisors:providetailoredanswersbut with weakmodernskills.
4. Poorly contextualizedadvisors:basethe serviceson diversifiedskills andlesson the referenceontext.
Conclusions

With the purpose of exploring thmotential setting up of MFAS, this paper represents a first atterephluate
if the privatization of agricultural services fits with the instances emerging from theparadigm of
multifunctional agriculture and provides an original contribution to ellody thea d v i prafile againstthe
background ofhetransition towardsnultifunctionality.

Probit model results show that more advisory servicesare oriented towards empowering multifunctional
agriculture, the less the propensity towards their g@adon. This confirms recentoncerns expressed in
literature on the limits of privatized advisory services in granting sdunagdviedgetransferandinnovation
alongsidaghemultifunctionalpathsof agriculture As pointedoutby Pigford et al(2018), This may be reinforced

by early AIS thinking that emphasized economiantributionsand private sectorengagemenas opposedo
sustainabilitytransitionsambitiongPigford et al., 2018, p.117). On the basis of the previous consideration, we
agreevith Rentingea | . 6s (2009) interactive perspective, whi
themarket,and the societyto bettergovernmultifunctionality issues.The profiles emergedirom the analysis

are capable of satisfyingtlteur opean pol i ti cal d e s i gappropriateraininga@hv i s o r
newpolitical objectivescanbecome'holistic” advisor theidealadvisorswithmodern skills and a holistic vision

in the provision of t htonal andiiPo aonyeyalzedidvisod isneessary t h e
toimprovetrainingonthenewissuef theEuropeaagricultural policy, such as digitalization and promoting the
development of transversal skills foreationof networksand encouragehe flow of knowledgebetweenthe
advisorslin thenextEuropeapolicy formation obligatory interventions are foreseen to achieve the objectives
defined in theStrategic Plans. This study shows the presence of human capital ready and witteasléitpito
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facethenewpolitical challengesindhighlightsthestrategidinesonwhichit is possibleo intervendor increasing
thesegmenofi h o | adsigoislo thenextprogrammingdvisotastheassignmerttf combining specific skills
with an overview of the problems and requests of agricultural prodacehe theoreticalframeworkthat
multifunctionalityinvolves.The newadvisorswill haveto providean interactive service, capturing the needs of
agricultural producers argiructuring this servicaccording to the farms and producer context, using innovative
methods and tools and sharing tiesultsobtainedwith the world of researchin orderto improvethe flow of
informationandknowledgandthe quality of theadvisory servic€lngeVan Oost2020).

Civil society must not be excluded from this flow of information, which becomes the specifiqd dbpestive9-
Comm. 201892 finalArt.6) of thenextEuropean agriculturgolicy.
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1. Introduction

In December 2019 the EU Commission presented the European Green Deal as directly cavitiethbed
Co mmi s stiategytd implementthe UnitedN a t i 2080&\genda(EuropeanCommission, 2019). More
recently, the Communication from the Commission of 20 May 202B@Rarmto Fork Strategystrengthened
furtherthe effortsfor building afair, healthyand environmentallyfriendly food system (European Commission,
2020).

The impacts of these strategies can be significant in terms of production of agricultural proddotsd, use of
natural resources awtiemicalnputs, as well asociceconomic impacts diarmsandruralterritories.Integrated
analysesrenecessaryo considerthevariousaspectegarding the use of natural resources, but at the same time
the productive and soceconomicones(Beckmaret al., 2020, Malek and Vieurg,2020).

Economicmodelscan provide thesetypesof evaluationusing availableagriculturalinformatiorfor the entire
EU, such as the data provided by the Farm Accountancy Data Network (FApBGgifically, the micre
economic approach gjositive mathematical programming (PMP) modallsws to considerthe technical
aspectf agriculturalproductionand of resourcesises(Godardttal., 2008).

The main objective of this study is to evaluate the possible impact of the EU Green Deahandr&ideStrategy
in the agricultural sector in Italy by using the PMP model AGRIcultural TerritoriAL time econoMic
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(AGRITALIM). We focus on the Italian case study as Italy, witlhiadue added of agriculture of 31.8 billion
current euros, in 201@nked first in Europe. Indeealmost a fifth of the value added of the entire EU agricultural
system was generated in Italy: i.eut of an estimated total of 188.7 billion euros in 2019, Italy contributed for
16.8%, France fot6.6%,Spain forl4.1%and Germanyfor 11.2%.

We use AGRITALIM model as, apartfrom the global models developed in large consortigeng., CAPRI,
GLOBIOM, MAGNET, etc.), there is no other model that specifically consideitalian agricultural sector as
a whole, and no modelstinguishes in detail specific territories arwhsiderseveral years in terms ofarket
andproduction conditions.

The simulated three scenarios consider: i) the reduction of 20% in fertilizers use andeiguitteon of 50% of
more hazardoupesticides and iii) the targeted reduction in GHG emissiomgactsareevaluatedn termsof

land usechangesproductionquantitiesvariationsandofsustainabilityindicators(economic gnvironmentahnd

social). Specialattentionis given to synergiesand tradeoffs between scenario® terms ofenvironmental
outcome.

2. Dataandresearchmethodology

2.1. Data and characteristicsof farms sample
The sampleonsistsn all theltalianfarmsof the FADN samplefor the period 2012019,totaling 51,214arms,
about 10,000 for each year. The Utilized Agricultural Area (UAA) ofsliaple is equal to approximately 1,622
kha, of which 44% located in Northern ltaly, 20%central Italy and 15% in the south and islands. Respect to
the altimetric level, 42%silocated in thaills, 35% in the plains and 23% in the mountains. Most of the livestock
unit is located in northeftaly (about 72%) and in the plains (63%). 56% of the added value is produced in
northern Italy,28% in southern Italy and islands ahé remaining part (16%) in central Italy. Almost 50% of
theaddedvalueis produced in the plains (48%) and tlenthehills (36%).

2.2.GHG emissionsat the farm level
One of the main novelties of the approach proposed is the incorporation, in the AGRITAQdE, of the
agricultural GHG emissions at the farm level. Well defined and accepted prateseideen put forward to
properly measure GHG emissions at least for aggregate agricydtochiction. At the farm level, however,
substantial challenges arigecollecting the basic dateeeded to reconstruct GHG emissions. Here, we adapt the
IPCC methodology (IPCC, 2006) at taeem level, using activity data connected to agricultural production taken
from FADN datase{Table 1). IPCC standards represent sesliablished international criteria and protocols,
which havebeen used also to achiewproperfarm level indicatoof GHG emissions.

The contribution of agricultural GHG emission to global warming critically depends on whdreuhaaries of
the systenare drawn (Dick et al, 2008; Foresight Report 2011). For the purposes stfudy, we decided to set
the system boundaries at the fagate to allow accounting emissions on which the farmer has a direct control.
The adoption of the IPC@ethodology allow® reconstruct a farAevel carbon footprint indicator which sums
together emissions of methaf@H4), nitrous oxide (I2O) and carbon dioxide (CX). To express all the
emissions with a uniqueeasurement unit, i.e., the total £€quivaknt (CQeg), any different GHG is multiplied

by its GlobalWarming Potential.
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Table 1: List of activity data subdivided by emission source estimated in the study.

GHG  Emission source FADN Activity data

Manure management Animal numbers for each livestock category

Animal numbers for each livestock category & milk

CH, nteric fermentation produced for diary, sheep and buffalos

Rice cultivation Rice Utilised Agricultural Area (UAA)

Manure management Animal numbers for each livestock category

Agricultural soils - direct emission

N fertiliser (quantity of N in the Fertiliser

Use of synthetic fertilisers . .
Y purchased/Fertilizers purchase expenditure)

Manure application N excretion by animals (Animal numbers)
Biological N fixation Production of N-fixing crops (Crop area)
N,O
Crop residues Reutilization of crop residues (Crop area)
Animal production N excretion by grazing animals
Agricultural soils - indirect emission
Atmospheric deposition Total N application (N quantities/Fertilisers expenditure
and animal numbers)
Leaching and runoff Total N application (N quantities/Fertilisers expenditure
and animal numbers)
Energy Fossil fuel
CO, Energy Electricity consumption
Land Use UAA

AGRITALIM model

The AGRITALIM model is an agricultural supply model thapresents the all FADN samplelt#lian farms in
various years (2013018) by distinguishing for geographical areas (NHTRUTS-2, NUTS3), altimetric
levels (plain, hill, mountain) and Type of Farming. The modebigratedwith the PMP approachde Frahan,
2016).

The model considersdifferent yearsand then various possiblescenariosof prices (output andnput markets)

and yields (production function) of all farms sample of the FADN database; this simulation phase allows

to consider darger farms sample with different situation in termsharketand production.Moreover,the
financialframeworkfor the constansamplein the considered time can be reconstructed. From the point of view

of the Community AgriculturalPolicy (CAP), the mdel considers the first pillar payments (basic and greening
payments, couplggiyments) and the second pillar payments, according to the scheme defined in the GAP 2014
2020.

The simulated three scenarios consider: i) the reduction of 20% in fertilizeemdsi) thereductionof 50% of
morehazardoupesticidesand iii) thetargeted reductiom GHG emissions.
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Discussionof results

Some provisional results on the simulated scenarios are showed in Table 2 for the sciamalimeo$reductions
(siml) and pesticides (sim2). In summary, an extensification of produatitivities is observed, with i) a
reduction of agricultural incomes, ii) a lower use of factorproduction(labourandwater), andii) greater
dependencenthemarket(e.g., purchasef feeds).

Table 2. Impactson economic,environmentaland social indicatorsjn the simulated scenariofercentage
variations respect toaselineTotal area.

Sim1 Sim2
Utilized Agricultural Area(kha) -4.7 -7.6
Livestockunit (kn®) 0.0 -0.1
Addedvalue (MMQ ) -2.1 -5.3
CAP payments | Pillar (MM G ) -0.4 -0.7
Familylabour(kh) -2.8 -6.7
Externallabour (kh) -12.9 -26.2
Wateruse(kmc) -8.6 -14.8
Waterpumping(kmc) -7.8 -15.6
Feedgpurchasedktons) 4.1 5.9

As regards environmental results, the scenarios evidently show some synergies betweenredifieoentental
targets.In fact, when imposing fertilizers reductioralso pesticides fall. At theame time, imposing pesticides
risk reduction, fertilizers fall even more than by 20%. The sholds for GHG emissions whose intensity is
highly linked, among others, to nitrogen inputs anthbers of heads. The results about the targeted reduction in
GHG emissions (sim3 scenario) &mingdeveloped.

Main conclusions

The very strict environmental policies simulated show evident economic losses that coulddoritagrelocate
more intensive and polluting agricultural production to other parts of the wordthomsfor the United States
case(Fuchset al., 2020).

To allow the agricultural sector to tackle both food security, economic profitability and glebiabnmental
change a sustainabléntensificationprocessseemso be needed. Preliminaryesults of the analysis proposed
suggest that this sustainable intensification process should etk@eiery relevant synergiesxisting among
multiple environmental policies.

Disaggregation of results into regions (NUTS2), production specilisation and farms econoptigsiodl sizes,
allows going more into detail of more penalised type of farm and produclibese differentiated impacts
suggest that policy aimed at pursuing sustainableintensification in the agricultural sector cannot be
undifferentiatedout shouldbe aimedat accompanyinghe transition to a more sustainable agricultural sector
taking into account the different capacitiesagficulturalsystems to respond thesechallenges.
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Introduction

Mountain livestock represents one of thest promising activities in rural development, whiatoissidered a

key strategy for restructuring the agriculture sector by means of diversificatidnremétion (Filippini et al.,
2020). However, in recent decades, the mountain livestock hasteeted by a dramatic reduction of farms, a
strong increase of animals per farm, an increagsdivor productionsystemsimoreextensiveuseof specialised
nonrindigenouscattlebreedsandtheincreasing use of extfarm concentrates instead of meadows pastures

for fodder (Battagliniet al., 2014). According to the official agricultural censuses (Istat, 2021), in the Italian
mountainareas in the period 198010, there has been a noticeable reduction in cattle fa8d%) and aecline

in thenumberof animals(-28%).As aresult,thenumberof animalsperfarmhasincreased’hesame trengan be
observedor sheepand goat farméTable 1).

Table 1. Livestocksectorin theltalian Mountainareaqlstat,2021)

Year 1982 1990 2000 2010 Variation%
Cattle
Farms 146.828 100.622 58.973 45.021 -69%
Heads 1.422.555 1.353.765 1.089.945 1.018.064 -28%
Sheeps
Farms 58.384 56.188 36.318 19.956 -66%
Heads 2.059.038 2.466.838 1.801.837 1.554.455 -25%
Goats
Farms 34.962 29.718 18.824 10.733 -69%
Heads 408.792 524.895 418.947 358.446 -12%

In the mountains,the dairy systemis the principal productive sectorand the traditional dairy farmsprovide
multifunctional services (Sturaro et al., 2013). In details, the mountain milk is n@iotessednto dairy
productssomeof whichareonthetraditionalfood productlist establishedbythe Italian Ministry of Agricultural,
Food and Forestry Policies or are recognized by the Eurdpéam as having a quality mark, as PDO and
PGI, and the new label"Mountain product{Mazzocchi& Sali,2021).In this sensethoseproductsmustbe
differentiatedthrough labelling sothat consumerscan recognizethem and possibly attribute a higher price
(Elbakidze& Nayga,2012Namet al., 2020).

These farms use local forages and highland pastures, preserving the landscape from refarestatidrbuting

to the maintenance of biodiversity with an addatue chain that helps tmaintain a satisfactorincome for
farmers.In addition, theseservicesincrease the touristigocation of mountainous areas, contributing to the
economic and social development of raainmunitieGiupponietal., 2006;VandenPolvanDasselaaetal.,
2018; Kuhl & Gauly, 2020;Montrasio et al., 2020; Malorgio & Bfangon, 2021). For these reasons, the
maintenance gbrofitable farms that have adapted to the environmental constraints aiieate guarantee the
conservation of traditions is one of the key issues for rural development in mountainouB8eareadset al.,
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2011). Today, the competitiveness of mountain systems is linked to the ahiryvide a production area and
environmental, historical, and cultural values (Bovolenta e2@10).

So, in light of this, this paper describes évelution of the dairy sector in the Italian mountaisasand analyses
the most importarfactors affecting theisustainability.

Data and methods

In this paper, we discuss the characteristics of the main types of livestock production systenmanmain

areas and related issubsparticular, the structural changes in the livestock sectatiscussediocusingonthe

dairy sector. Inaddition,to provideapictureof the sustainabilityof thissector asystematiceviewis carriedout.

This type of reviewfollows the PRISMA guidelinegMoher et al., 2009) to identify publications that reported
approaches to support or influensgstainability. The research was conducted on Scopus and Web of Science
using the keyworddisust ainabj | iitmpant ddeduy @t eas eaod, Aal pso
Eligibility criteriawere definedthroughan iterative processin which threereviewersindependentlyassessed
articles to test the objectivity of the selection criteria. Papeltished in peereviewed journaléntroducing a
tangible and clear approach to sustainability were included. Papers publidaaduageotherthanEnglish
wereexcludedaswell ascommentaryposters protocols,conferencproceedingseditorials,and perspectives.
Paperonly definingor constructingconceptof sustainabilityand articles, not available weggcluded.

Results

Thesearclstrategydentified128publicationsin total,43 publicationsdentifyingasustainabilitgpproach. From
these results, a consolidated framework for sustainability constructs in thendainyainsector was developed.

Theanalysisshowsthatthe publicationof scientificarticlesin thisfield of studyis distributedfrom2007 to 2021
(March),increasing in particular after 2018. The studies were mainly carried kalyinfollowed by Spain and
France. The increase in 2018 and the strong research activitymEirtspean level could be linked to the effect

of the growing diffusion of the mouain label(introducedwith Regulation1151/2012) Furthermoreijn these
threeMemberStatesthe extensionf the mountain area is substantial (about 60% ltaly, 22% France and 56%
Spain) (Schuler, et aR004). Remarkable is the presence n&tonal regulation for Mountain products in Italy
andFrancewhile Spain is not @roper regulation yet (Euromontana, 2020).

Theanalysiofthep u b | i cgaalityreveal@hataboutd0%arepublishedn scientificjournalsvith aScimago
index higherthan Q2. Specifically, it is notedthat 42% of the publicationswereinQ1 journals, which could
indicate that the themes of the studies are becoming more importar@damiandsociety.Sustainabilityhas
the largestnumberof publications(8 articleg, amongthe24 scientific journals involved. The total number of
authors involved in the 43 publications wia3;17 authors published motiean two articles each.

As we can see from figure 1, in the period 2007/2016 the articles related emngnmentakustainability,
while from 2017 onwards both issues related to economic sustainability andrédatexto socialsustainability
took hold.In particularthe latter washe mostreated.
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Figure 1. Numberof publications petopic peryear
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The topics mostovered by the studies thahalyzedenvironmentalsustainability were thenanagement of
effluents, in particular in relation to the balance of nutrients in the soil, armbtijgarison between the impact

of the mountain and nemountain farming systems, with @articularinterestin gasemission.Regarding
economicsustainability the most dealttopic wastherelationship between mountains and the added value of
products, the value of ecosystem serviaed the evolution of theector over the years. Finally, about social
sustainability, the relationshigf consumers with mountain products or with the new brands associated with it
was analyzedrurthermoretherelationship®f userawith ecosystenservicesvereanalyzedAlthough thetopics
coveredare various, this analysis shows that the aspects characterizing the sustainabditn@iin dairy farms

are strictly interconnected. The social criticalities are closely linked tedbi@omic aspects, which in turn are
influencedby the environmental criticalities, making theystemsextremely complex.

Conclusions

Theresultsof this systematiceviewcanhelppolicymakerandacademicgo understanthistoricalevelopments,
issuesandbenefitsanda futuretrendon the sustainabilityof thedairy sectorin themountain areas. Moreover, it
represents a theoretical contribution to identify and fill the gapsahbe explored in futuresearches.
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The relationship between Social Capital and Tokenism: a ghost side of social capital?
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The concept of social capital (SC) has spread throughout the social sciences and becametapaeitral
empirical and economic researchdgth the studies of Coleman (1990) and Putnam (1998)s,it provedto be
averyimportantopicof investigatiorandanalysisn the80sand90sfor variouscholars (Chou, 2006; Farr, 2004;
Fiorillo, 2014). As the relevance of SC increased, thaxe beemany studies analyzirits maincharacteristics,
sourcesandeffects.

The fundamental role of trust and SC is emphasized by various scholars who find its importhetecasof
socialcohesior{Putnanetal.,1993).Moreovern severapapergEvans& Syrett,2007Rizzietal.,2011;Trigilia,
2016;Woodhouse2006)SChasbeeninvestigatedsanelementffectinghe quality and the success of territorial
development projects as well as on economic growthTtois.economic improvement can be mainly linked to
the reduction of t opportanstc behavior, wittoas overall increhse éncetns of gjuality
and quantity of public goods tltemmunityis ableto provide(Rizzi etal.,2011;Woodhouse2006).

Many authors(Belussi& Pilotti, 2000; Christoforou,2013; Coleman,1988; Shucksmith,2000)indeed, have
pointed out that SC is based on the endogenous resources of the actors opdmtaldpvel andthattheir
interactiorheavilyaffectstheoutcomeof territorialdevelopmenpoliciesA key factor for the exploitation of such
resources is the inclusion of most of the categories prasdrg area to ensure a greater representativeness and
cooperation (Brown et al., 2017; Rizzi &t, 2011; Sobels et al., 2001; Woodhouse, 2006). Specifically, the
interaction between stakeholdaisned at pursuing common goals is crucial in fostering an efficient use of the
resources and capaaifycopingwith the challengesarisingfrom the compkxity of developmenissues(Scott,
2004;Storey1999; Trigilia, 2016; Woodhouse, 2006). However, an emerging issue affecting such cooperation
in local development processes is represented by the s.c. tokenism, the practice of divestingapjEpetion.
Interestingstudies(Furmankiewicz2013,2017;Morrison& Dearden2013) highlightow, sometimes, there is

an important gap between actual participation and policy objectivesbétweena real participationstrategy
thatfocusesnterritorial developmenandasymboliceffort, bypolicy makers tensurestakeholders participation.

By tokenismis meanthepracticeof takinginclusiveaction,only in appearancepwards'disadvantagedjroups.
Often,the purposeof this practicearedeflectingandeliminatingaccusations of discrimination, improving the
legitimacy of a strategic plan in territorial developnvétii theoverallresultof increasingconsensugom public
authorities(Kerstenet al., 2015; Parker& Murray, 2012). Inour opinion, thelink betweensocial capital and
tokenismcould explain thedifferences irdevelopmenbf someterritories rathethanothers andhe success of
planningstrategies andelationships of Local Action Groups (LAGSs). Therefore, iiniportant to investigate

and define anodel that can measure the relationships between these phenomena and find indicators that able tc
catch therelationshipbetweenSC andokenism.

However, even if this topic has been widely investigated in areas shdsgitals or womengnployment, there
are not so many studies focusing on the relationship between tokenisenréiodal development. In an attempt
to overcome some of the gaps in literature, the studytléliefore focus othe relationshipbetweenSaocial
Capitalandtokenism.

To investigate this link, the deep analysis of the literature on SC and tokenism will revehataeterizing
elements.Afterwards, the relationshipbetweenthe different elementswill be analyseby a panel of rural
development experts (LAGs directors, technical staff, local governmentjifférent opinionsill be discussed
in a focusgroupandconverged through Delphi process.

The expected result is the identification of the most important interactions b&@@ammponentandTokenism
elements.
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Introduction

In 2012 the European Union adopted the Regulation No 1151/2012, which defines thranegabrk to protect

the originality and authenticity of agricultural products émaldstuffs.Along with other quality schemes (i.e.
Protected Designation of Origin, Protected Geographidi@lation, and Traditional Specialities Guaranteed), this
regulation sets the rulestousether m AMount ain Product od 8.07)iByogl i
promoting mountaifiood products, the EU approach aims at supporting mountain farming and the diversification
of local economies. The benefits for economic operators would be due the opportunity totegpbaisitive

image of mountaimto increase the added value of their products. Consumexisai@nong the beneficiaries of

this new quality scheme, which guarantees the origin ahtthntainfoods(Bonadonn2016;McMorranetal.

2015).

A number of scholars already investigated sdeseies concerning mountain products and Euk brand.
Nevertheless, some aspects concerning consumer attitudes towards the npoodtaitsandthe EU brand,as
well astheir areaof origin, i.e. the mountains needto be furthelinvestigated.The researchaims at analysing

p e o pdttiudeowardstheseissuesin ordeto identify potential leverage for enhancing the value of mountain
foods through promotionalctivities, and thus contribute to the sustainability of mountaindamd regions. For
the purpose of this research, the Rasch model was used since its properties make it suitihigffang the
measuref interestasdescribedn the Methodssection.

Methods

To the aim of this research, four dimension wereposed as central to the problem: MourRagductbrand
attitude,purchaséntention,mountainattractivenesandmountainfood attractiveness. To describe and measure
the four dimension, 47 items were selected fromréhevant literatureu (Balmer ar@@hen 2016; Campbell and
Fairhurst 2016; Cheng et al. 20L3hoe and Kim 2018; De Meo et al. 2015; Diallo 2012; Elbedweihy et al. 2016;
Kim and Eve2012; Murphy et al. 2000; So et al. 2017; Zafar and Rafique 2012). The measurememieseales
adapted t@ppropriatelysuit the studyopics.

To collect the data, a questionnaire consisting of two sections was planned. The firstregdatied the 47 items,

which ware explored by using apgint Likert scale, ranging from (strongly disagree)o 5 (stronglyagree).

The secondsectionaimedat exploringther e spondent 6 s soci odemographic c¢h
education level, incomand province of residence. Data were collected through a CAWI (Computer Assisted
Web Interview) surveyby an externalspecializeccompany.

To analyse the data, the Rasch models have been used. They are measurement massdsdidhiotomous or
ordinal data (in this case: the answers 1,2,3,4,5 to the items poseaf)staict a measure of the latent qugntit

of interest (in this case: Mountain Product braititude, purchase intention, mountain attractiveness and
mountain food attractiveness) feach person interviewed. There are several Rasch models according to the
nature of thevariablesIn our studywe applied theRatingScalemodel.

Resultsand discussion

To apply the Rasch models we used a software called Winsteps (www.winsteps.comhemaast famous
softwarefor RaschAnalysis.A preliminaryanalysisallowedusto investigatd the dataarecompatiblewith the
modelandsatisfyits assumptions.

This first analysis allowed us to determine the final model, whose fit we checked in ordexble beestimate
theitem difficulties.

226


mailto:ivana.bassi@uniud.it

The results show that people are quite awas®ofe issues, less so than others. As reghedsand, we found

that people easily associate safeness and tastiness to it. A littlediffioidt is to associate it with quality
characteristics such as flavors, variety of ingrediemtdtitional aspect®tc., and even more difficult with
hygienic and healthy aspects of food. thar dest i tems are all related to
me f eel h Frgmphis desults, & campaign aimed to introduce the brand should start frgendral

concept of safeness and tastiness (for example products produced in a healthy envivdriohegiyes to them

good flavor); subsequently thBvamesebhygeobhongdedige
of qual i t yadvertising cangphidnyshould datthe effectson well-being.

As regards th@urchase intention people do not exclude the possibility of buying mounpaoducts; a little

bit more difficult is to buy thecoi 8i fof 6erd& DDt 8
products. In this case, it looks easier to buy in a farm shop omouatain hut, little bit more difficult in food

store specialties, definitely harder in a supermafketfound that it is quite easy for people toocasste good
environmental characteristi§¢beautiful scenery, cleanness etc.)rtountains. Instead, it is more difficult the
associationwith products, even traditional ones (good and souvenirs). The association with hospitality and
servicessuchasaccommodatiorrestaurantgtc.,is evenmoredifficult.

Finally, the results show that people are quite aware that mountains provide détiotbasdraditional food
culture, and this is why people will certainly recommend it. Instead, varietglimedity do not seem to be the
strength of mountain food. Furthermore, seems to B#ficult to associate food with visiting the mountains,
probably because people do not consideedtessaryo go thereo experienca specificproduct.

Some advice foplanning promotional activities also comes from the analysis considerirdifféient socie
demographicategories For what concern the gender, we found differehetsreen men and women only with
regard to brand perceptiomith women seeming to hesssensitive to it. Age affects both brand perception and
purchase intention, with young@eople being less likely to it. The level of education seems to affect all
dimensions: having relatively low level of education makes people more sensitive to miogntaountain food
andts specific brand, and increases purchase intention. Finally, income only influences patehéisa,which

is lower in the lowestincomeclass,probablydueto the possiblehigh priceof mountainproducts.

Conclusions

The selected sample and items satisfy quite well all the conditions required for a good fiRakthenodel,
thusthe measure®sbtainedfor the personsselectedvith the proceduredescribed above satisfy the fundamental
property of Specifi©bjectivity typical of the Rascimodel.

The results could enrich the understanding of the topics considered with useful informataesifpring
effective promotional activities. Promotioncan contributeto enhancingthe value of mountainfood, raising
awarenes®f the brandestablishedy the EuropeanUnion, and thusmprovingthe sustainabilitypf mountain
farmsandregions.
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Introduction

In the last 10 years, organic farming in Itagstrecorded an increase both in cultivated areas (@@#o)n the
number of operators (69%) (CREA, 2020). However, for small producers it is diffi@tfiyteon the market due
to their low competitiveness (Corsi, 2007).-dlistricts were born to spreacganic method and to support small
farms, but today they have taken on different facetsfanctionsfor the management and promotion of the
territories.

The biodistrict can be defined as a locally rooted multifunctional project (Fanfani et al., 20t8hevi
involvement of farms and institutions (Municipalities, Regions, Associations). Each instishibaitd be the
promoter of initiatives, discussionsglaborationsthat will lead to measures{oincorporateand coordinate
activitiesmeetingthe needsof theterritory (Sturla,2018). The objectives are the development of local organic
agriculture, the shortening of supply chains, feddcation and continuous training for operators. Moreover, the
scope is to generate income throligtal productsto help slow down the progressive depopulation phenomena
(Faccioni et al., 2019nd produce evident benefits in social and economic terms, focusing attention on the
profitability andorganization othe supply chain (Sturla, 2018).

In 2009 biadistrictsbecame for the first time a recognized subject of rural development, wigmaéloement of

Liguria regional law no. 66/2009. Since then, other Regions (Tuscany,Lazio, Sdvameiaegulated their
activities, and then the first national recognition wastgd with the lav®05/2017, that counted the bilistricts
among Afood districts. MmsrganicfamnimgiRed (EU) Hoy848{2018), thavik r e
become operational starting from Janu20p2,introducednnovationsfacilitating the achievement ofhe bic
districtobjectives Up to date, in Italy there are 51-tistricts?, characterized by the different level of operations

and the ability to influence territorial dynamics (CREA, 2020). At the end of 2028jadtulistricts include 646
municipalities and cover an area of 34,088.km

The complexity in the analysis of this phenomenon arises from the fact that Itakdistbicis areborn for
different purposes, have different agricultural characteristics aoti/aterritories that axery different the one
from each other. At our knowledge there is a lack of studies focused -odidiiicts in order to analyze the
relationship between territorial characteristics and the presendestdtts. Our researchaims at assessing
potential relations betweenterritorial, sociceconomideatures and the presence of-districts in an area.
According to these considerations we propibedollowing logit regressiormnalysis amunicipal scale irtaly.

Methodology

The study employs an econometric model based on a logit regression, using as dependent variable the presen
of bio-district in the municipalities, a dummy variable, testing soeidtorial and agricultural factors as
explanatory variables. The logit megsion is a nonlinear regression model used when the dependent variable is
dichotomous, to assess the probability that an observation can generate one or the other value of the depende
variable. More in detail, the econometric function calculates thieghility that the dependent variable takes the
value =1. The vector of parameters is usually estimated with the maximum likelihood method, with which
efficient, consistent and normally distributed estimators are obtained. The estimation of the parameters
followed by the estimation of the probability. In our model the explanatory variables are grouped into three sets

1 Establishecdandnon-established
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(Table 1): Control variables, Agricultural variables and Sderatorial variables. The Agricultural variables

group includes parameterslated to the presence of agricultural characteristics of an area. We take into
consideration the presence of organic farms in the area where-distbicd have taken place, that can be an
influencing parameter. At the same time, organic producerdtareinterested in alternative model of territorial
governance. Small farms practicing livestock and crops cultivations at small scale can influence the arise of bio
districts, because they are often the target of this kind of regulation system (Salr]J2@20). In fact, small

farms often opt for alternative solutions for selling their products and to solve competitiveness problems (Corsi
et al., 2020). Farms producing PDO and PGI products, as well as the farms selling through direct sale their
productons, are particularly sensitive to alternative food chains, as the short supply chain, and they are usually
interested in the diversification of their activities (Mazzocchi et al., 2019). Thus, these parameters could have an
impact on the presenceofbidi stri cts in an area. Far mersdé age i s
the interest of young farmers generation to be involved in new projects (Mazzocchi et al., 2019), and the UAA in
a territory may have an influence on the rising ofdigtricts. Population density can be related to the presence

of districts in a territory, as well as the average income of the population in a municipality. We include in the
model societerritorial parameters, since bitstricts starts with the aim to developganic agriculture in areas

in which employment supporting measures can strongly help social developmentefitoidal factors include

the altitude of a municipality as a proxy of mountain disadvantageous areas (Mazzocchi and Sali, 2021) and can
berelated to the bidistrict localization. The unemployment rate can represent the reason for which this kind of
activity is created, for ameliorating working conditions of population in an area; similarly, the presence of non
profit association may be rédal to the social capital that, in an area, allow to start territorial networks and projects.
Lastly, we include in the model the presence of Local Agricultural Group (LAG) in a municipality, because it is
the result of a network of active subjects thaifa public private partnership, which could also be functional to

the formation of other forms of territorial governance, such aslistacts.

Table 1 Description of variables.

\Variable name Indicator (measureunit) Source
bio-district —presencef bio-districtin themunicipality CREA, 2021
dependentariable (dummy)
Populationdensity =number of municipality inhabitants/mq ISTAT, 2019
control variable ofmunicipality (in/mq)
Pro-capiteincome =averageincomeof amunicipality MEF, 2019
control variable (a)
UAA =utilized agricultural aredn each ISTAT, 2010
municipalityin 2010
agricultural variable (ha)
Smallfarms =farmsin the municipality with lessthan2 haofISTAT, 2010
. . UAA
agricultural variable
(number)
PDO-PGI =farmsproducing PGbr PDOin a ISTAT, 2010
Municipality
agricultural variable (number)
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Farmer'sage —averagef famers'age ofamunicipality ISTAT, 2010

agricultural variable (years)

Directsellingin farms =directsalefarms ineach municipality ISTAT, 2010

agricultural variable (number)

Organicfarms =organic farmsn eachmunicipality ISTAT, 2010

agricultural variable (number)

Altitude = 0 plain municipalities; 1 = hills and ISTAT, 2010

mountainmunicipalities

socioterritorial variable (binaryindex G1)

Nonprofit associations =nonprofit associationgn a municipality ISTAT, 2018

sociaterritorial variable (number)

LAG =presencef Local Agricultural Group(LAG) |CREA, 2021
in a municipality

sociaterritorial variable (dummy)

Unemploymentate =number of unemployed / number |ISTAT, 2019
inhabitants

per municipality

(index)

socioterritorial variable

Results

The correlations between variables results in a strong correlaigreen Income and Neprofit associations
variables, suggesting a similar influence on the dependent; thus, we have eliminatesfii@ssociations
variable from the model. We carried out additional tests to detect possible multicollinearity byheean@ahce
inflation factors (VIFs) for all the models and found multicollinearity not to be a problem, being them lower than
the cutoff point of 5 (Hair et al. 2014). We employed the log likelihood and log likelihood ratio (LR) test to
evaluate the goodss of fit of the models, using the results with only the control variables as the base model
finding that full model is our best model. The control group includes Population density acapReoincome,

that remains stable in all the four models. Ordpuylation density variable shows a negative relationship with
the dependent variable, demonstrating a higher probability thatidiiicts arise in territory with low density
population.

Among agricultural factors PDO-PGI and Direct selling in farms have a relationshipwith the dependent,

as well as occursfor Altitude, LAG and Unemploymentate in the socioterritorialvariables group. PDO-

PGI variable has a positive influence on the presenceof bio-districts (0.004***) in a territory, probably
because farms producing this kind of food are particulatBrestedn the valorizationof their productions,
becausehey stronglyinvestin quality (Mazzocchi et al., 2019Direct selling in farmg0.002™ ) variable
represents the farms interestedieveloping new market channels, to implement their income; in this sense this
variable carpositively influence the dependent, because these economic activities may be interested in project
ofterritorial valorization ashe districts are.

Confirming our hypothesisiltitude (0.001™) and LAG (0.520™) variables are positively relatedthe bio
di st r i ctthud anetwerlsoéactvesubjects as the LAGs, and the localizatdisadvantageous areas
(Mazzocchi and Sali, 2021) seems to influence the rising edlistacts.According to the idea that bidistricts
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shouldproduce evident benefits in social and econderims, thdJnemployment ratis negatively related to the
bio-districtspresence: that is, wheresacialfragility in economiderms existsis moreprobablethe development
of thisgovernanceool.

Conclusions

According to our results, although hkilistricts were born to spread organic method and to suppatit farms,
today they address different functions and scopes for territorial managemeséeldpment, thus reinforcing

the idea that they could become a reliable subject for the goveroflmml development according to more
inclusive, multiactor and transdiscipiary approaches Atur knowledge there are few contributions in literature
that try to assess the characteristics of @istricts also because this is a new governance tool that will further be
implemented, thanks to theew legal framework of Reg (EU)d\848/2018 that will be effective from 2022.
Limitations of thework are linked to the availability of update databases and difficulty in finding deeper
informationaboutexistingbio-districts.
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Introduction

COVID-19had an impact on the lives of billions of people, not only with regard to the direct thremtithieas
to the health of individuals, but also to economic, social and financial behavioural systdmsignificant
impacts on existing structural paradigiin every country and region of the world. Tiles imposed by health
experts have forced people into isolation, with significant consequenabgippurchasingand consumption
habits of food.

Furthermore, the health emergency has highlighted nottbaljimitations of our health systems lalso the
fragility of our food systems, emphasizing how easily these can be interrupted (Alaim@@2EBéné,2020).

In this global crisis context, the planetary trade and logistics management of food graduch inthe last
decadesed to importantchangesn thec o n s u eagnghakits, havebeen adverselyaffected by international
restrictions (Cappelli and Cini, 2020). As for the local food market afperiadof partialandtotal closingof

fairs and marketsdueto Covid-19 pandemichighlightedc onsumer s 6 wi l l i ngness to
supply chains, such as dird¢otconsumer sales; eommerceandhomedelivery,in orderto limit thecirculation

of thevirus (Alaimo etal., 2021).

In this order, the covid9 emergency has contributed to increasing the interest that, since tlechadg, citize
consumers showed towards local foods to buy directly from farmers through diffemastof sales, such as
far mer 6 s wmarolwrefdarnss,andpdirectkelling (Thilmany et @021).In fact,themodernresponsible
citizen-consumeris characterizedy new purchasingbehavioursthat cover different variablesrelatedto the
ethical and social components of food products,such as productiontechniques product origin, positive
externalitiesderiving from the production, social aspects and inclusion (Marotta and Nazzaro, 2020). Through
the promotion of newnodel of multifunctional farm, all these aspects can be promoted and \vialpedticular

with thevalorizationof theshortfood supplychain,which alsorepresena competitivelever for multifunctional

and diversified farms, as a response to the asymmetric contractual power thatlaféotel supply (Marotta
andNazzaro, 2012; 2020; Stanco et al., 2019). In fact, through shorstgmaly chain, citizertonsumers can
show the intentions to reconnect with local food producers amsgetobed themselves in communiigsed
values and institutions (Migliore et al., Z8 DeLind andBingen, 2008; DuPuis and Goodman, 2005).
Furthermore, shorter supply chains allow producergeeelop direct relationships with their supply chain
partners and buyers. In light of the above, citizmmsumecanbeconsideredsaco-decison makerof business
choices(Thilmany et al., 2021;Hardesty et al. 2014), since through short supply chain he is closer to the farm
and the territorycontributing to create welfare astlaredvalueandincreasing the farm and territory reputation
(MarattaandNazzaro2020).

The health emergency therefore,underlinedthe resilientcharacterof the short supply chain, as citizens
consumersontinuedto buy throughthesesaleschannelsand farms developedsomeinnovations and rapid
strategiaresponses motivated by the pandemic (Thilmany et al., 2021; B&2@).

In particular, in a context such as that of the inner areas, often left on the sidelines of soeizbrandic
processes;haracterizethy depopulatiorandlack of servicego thecommunityandbusinesses, the short supply
chain could represent, for the afpod companies of the territory sgynificant competitive factor, to implement
or to improve, in order to promote the process of shaakdcreation.

Therefore this exploratorystudy focuseson the implementationof a descriptiveanalysisof the phenomenon
linked to the development of short supply chains for-Bmrd companies in inner area$ Campania, as a
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response to the COVHD9 pandemic, and on the impacts thath health emergentydon thefarms belonging
to theterritory, alsoin termsof additionalcompetitivestrategies.

Methodology

I n order to achieve studyods ai ms, a gquest®wamplemaiai r e
farms located in inner areas, in Campania region, in order to make a comparison bendiffarentrealities
in theterritory. Farmswereselectedhroughthe help of representativassociations.

The questionnaire consists of three sections: the first aitngatlzering information about the farraadtheir
holders;the secondon the effectsthat the pandemichadon the f a r atfivilies andturnover;the third one
focusedon the shortfood supplychain.

Theaimwasto objectivelydescribethrougha descriptiveanalysisapproachhow thesefarmsresponded to the
COVID-19 pandemic effects in terms of new strategies implemented in relation devélepmentand
improvemenbf shortfood supplychain channels.

Resultsand discussion

The results othe study highlighnincrease, durinthe periodf health emergency, oftizen consumer demand

for short food supply chain channels, with particular reference to home delaratyecommerce. Therefore, in

the inner areas under investigation, farmglamented a process development and improvement of such
channels in order to meet the new needs expressed by citmesumers. This turned out to be a successful
strategy, in virtue of its resilient character, that contvasts h g1l o b al fragilitypdpring/thedhéalthi n s 6
emergency. In fact, most of the farms interview&ated that the pandemic periatlowed them to understand

the value of the short supply chaivhichthey will continueto implementin thefuture.

Conclusions

During COVID-19 pandemic, farms adopted new marketing strategies in order to respond todaaraad
changes. In particular, the strategic role of the short supply chain emerged, which shoesdicitscharacter
evenin acontextof healthemergency.

For this reason it is important to incentive policies and regulations in order to value short food chaipsy
channels and local productions, as they could represent a strategic tool in order to overaot®et af crisis,
such as that of COVIRL9 pandemicgontributing to the relaunch of the economic aadialfabricof innerareas.

Despite the limitationspainlyrelatedto thelow numberof interviewedfarms,thestudyoffersinteresting results
outlining future research fields about #steategic role of short food supply chaéwven incontextssuchas those
of theinnerareas.
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In the last few years, the debate surrounding accessibility to tourist destinations has necesasthg attention

(Lyu, 2017; Zsarnoczky, 2018). Tourism accessibility aims at enap&ngpnswith permanenbr temporary
impairmentsandactivity limitationsto enjoy,independently and fully, a tourist destination (Hennig et al., 2015;
Dimou and Velissariolg016; ENAT, 2007; World Health Organization, 2020). Such impairments aimitetl
tophysical, mental, intellectual or s ensmayhindetthemi t at
full and effective partici pat i (UnitedNations2606,p.d)bbutmag n an
includevarioustypesof chronicdiseasesuchasallergiesintolerancesgoeliacdiseaseetc.

The relevanceof the tourist market forpeople withaccessibilityproblemsis constantlygrowing: in Italy, for
example, people with mild or severe disabilities are atbh@8 million (United Nations, 2019). Moreover, the
average life span has significantly increased ovetasiedecadescontributingto raise the demanfibr more
accessible tourigtestinations.

From a business competitiveness point of view, accessibisrtotepresents the preconditafranysustainable
tourismpolicy andstrategy(Sistoetal., 2021). ManyauthorgHennigetal. 2015; Lyu, 2017; Moufakkir, 2016;

Yau et al., 2004) argue that people with accessildifficulties generallyshowa higherwillingnessto paythan

others, making this market segmenvery profitable. Moreover, along with people personally affected by
accessibility difficultiesthe need for a more sustainable, accessible and inclusive tourism involves also their
families and caregiverswho are increasinglydemandingsafety and sustainabledestinationsharacterisedy
higherquality services (Zsarnoczkp018).

However, although in everyday life we are surrounded by messages promoting inclusihesessiogans do

not always turn into concrete actions able to increase awareness talisaldgity. Indeed, people with
disabilities continue experiencing problems and barriers nlegiatively affect their tourism opportunities
(Kaganeketal., 2017;Yau etal., 2004).In contrasiaccessible tourism represents the evolution of sustainable
tourism in terms of accountable agtthical content and should allow everyone to travel in conditions of autonomy,
safety, andcomfort (Sica et al., 2021; United Nations, 20W5jted Nations 2013). In this frameworksaitable
tourist destinationfor granting,at the sametime, equalopportunities humanrights,

p e o pl eleiag, amed dudtainable development is represented by protected natur@iianeégetal., 2015;
Immoos& Hunziker,2015;Moufakkir, 2016;0ladipoOladeji& Fatukas017).

Startingfrom thesepremisesand consideringthe needof putting in practicethe abovementioned issues, it is
worth exploring if potential tourists are really sensitive topgheblemsof accessiblandinclusivetourism. The
presenstudyaimsthereforeatinvestigatingvhether potential tourists are willing to pay more for more accessible
facilities granting thubetter equal opportunities to all people. This is can be pltiguelevant from the tourist
supply sidesince granting fulaccessibilityrequiresconsiderableffortsand investments.

From a methodological point of view, due to the absence of a real market for accessibtiegiunragionsywe
haveadoptedheContingentaluation methodo elicit thewillingnessto payof potential tourists. The experiment
was applied to a protected natural area, nameltrgano National Park, in the province of Foggia (southeast
of Italy) for a number of reasofsrstly, protected areas are widely considered one of the most significant tools
for achievingconservatiorand sustainabledevelopmengoals(Bishop et al., 1997; Bramwell & Lane,1993;
CisnerosMartinezet al., 2018;Eagleset al., 2002;PuadMat Somet al., 2006).Indeed makingorotected areas
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accessible to disabled people represents a significant element in the coatglapportunities, human rights,
and pe o peirg §Setolareedl.,12018). Secondbgrgano is one of the maatractive areas in the Apulia
region, which in turn represents oofethe most renewed tourism Italian destination. Finally, since the Gargano
National Park waswvolvedin aninterregEuropearprojectaimingtoimproveits tourismaccessibilityjt is worth
investigating whethatheseefforts couldfind anadequateecognition by potentidburists.

Data were collected by means of an ad hoc designed survey that was carried out-Map®021 and
administerectitherto peoplewith or withoutdisabilitiesthroughthe CAWI (ComputerAssisted Web Interview)
technol ogy. Mor e speci fiaspostddipn the nam sociadjnetevakis in@mmoupsa i r e 6
involving peoplewith andwithout disabilities)andsentby emailto tourismanddisablity stakeholders.

Although we are aware that the method employed allows to estimate the stated preifestranbs therevealed
ones,the resultsachievedform the collectedquestionnaire$322 so far)may contributeto provide interesting
policy suggestionsn how grantingmoretourismaccessibilityin theinvestigatedarea.
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Introduction

Geographical Indications (Gls), established in 1992 with EU Reg. 2081/p8&2ctthe nameof agri-food
productswhose characteristicare liked to a well-defined geographicarea. Product hames granted with a
‘geographical indication' (Gl) can use lsgo signal their linkvith ageographicaareaaswell astheir quality.
Theuseof logos, currentlyregulatedoy the EU Reg1151/2012, adds value to adpiod products and support
farmers to escape from price competitndifferentiatingtheir products Europearpolicymakershavelargely
usedGeographicalndicationgGls) to promotedomestiqoroductsfor instancejn 1996therewere329food Gls
and736Wine Glsfor a total number of 1065 Gls products, whild17, the total number of Gls in the EU was
3097of which 1,760 for wine and 1,337 for food. The Gls products are mostly concentrated in sButiogea
(Huysmansand Swinnen,2019). However,farmersjoining collective labels,suchas Geographical Indications
(Gls), are able to differentiate their products and improve their ecoparia@rmances as long as they have some
degree of pricing power. Thuthis paper explores whetl@&rfeatures (e.g., the number of group members, the
degreeof vertical integration, age of the Giglds)systematicallyelateto thepriceattheorigin onceproduction
andcertificationcostsaretakennto accountindeed existingfood marketingliteraturemay haveoverestimated
thef a r nmbenmef#sd joining a Gl by estimating the retail level premium price associated with Gls products as
well asthe consumemwillingnessto pay for suchproductswithout consideringthe higher costsof producing
quality productsaswell asthat the premiumis internalizedfirst by retailers(Loureiro and McCluskey2000;
Deselnicu et al., 2013).

Research question

To address our research question we developed a conceptual modelimoitedNewEmpirical Industrial
Organization in which Glarmers maximize their profit and whosest of production follows a modified trans

log functional form (Diewert and Wales, 1987). Thar kup term, the farmero6s ab
costs, is modelled as function of numieérGls in the regionad yields, as well as of variables that previous
resear ch f i n deputatione.qagiofipsizeiG | @age@Gdndosand Smith,1998;Costanigreetal.,
2010;CastriotaandDal Mastro, 2014)) including the share of vertical integréechers. In order to account for

the endogeneity of group size in the pricing equation, we use an instrumental variable approach, using a
Generalized Method of Moments (GMM) estimator (Hansen, 1982). The instruments udedhareshifters
andsupplysidevariablescapturingthe opportunitycostsof participatingin the Gl.

Data

To test our model we use yearly data of prices at the origin {2010) collected for t85 Italian Extra Virgin

Olive Oils (EVOOSs) Gls for which we collect the anngalantity producedthe product price at origin and at
domestic market (ISMEA), the number of mills, famers as welbfathosevertically integrated(ISTAT
agricoltura).Also, we collectinformationonf a r mygeld,shéGl namelongevity andthe Gl groupability to
constantlyproduceoverthelastfive years(eAmbrosialatabase). Shifters of the markup terms are the number of
Gls EVOO registered in each region &ach year and the maximum yield. Data on the annual median operating
costs for obtainig 100kilogramsof olive oil, the medianannuallaboraswell asthe annualmedianmachinery
costscollectedt the regional level were provided by the Italian Council for Agricultural Research and Economics
(CREA) provided. Also, CREA provided the averageprocessingcost of olive into oil acrossthe Italian
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regions.Insteadthevariable certificatiorcostsfor the eaclGl EVOO, thefixed annualfarmandmill feesto join
the Gl werecollectedfrom thewebsiteof theMIPAAF for eachGl group.

Findings

Our findings by focusing on the Italian EVOO market strongly suggest that madypxist since the estimated
coefficients associated with variables influencing the origin pric@asiiveandstaticallysignificant.Smaller

Gl groups,with a higherdegreeof verticalintegration,andow yield, canexerthigherpricesat origin. Instead,
larger yield is relatedwith lower markup ability.Also, unlike from the literature on Gl on wines products
(Costanigro et al., 2010; Castriota and Dalstro, 2014) we find negative association between the longevity of
the GI group and the markupurthermore, our estimates pointed out that Gls which constantly produced over
the last five yearbenefit from higher markups than others. Lastly, estimaiiggqul out that both the number of
othelGls in the region and the maximum vyield allowed by the GI will lower the markup (as their related
coefficients are negative and statically significant). Thus results suggest that promoting nargearls with

less rigid production protocols may be associated with lower markups and doagomic performances
hindering the ability of such schemes to support rural economies as weBgsportfarmersin receiving fair
returns for theiwork.
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Introduzione

Le nostre attuali abitudini di produzione e consumo di cibo sollevano significativi problewsténibilita.La
produzionedi cibo generavari impatti ambientalitrai qualil 6 a urdeedtld®®i nqui nament o e
CO2nel |l 6at mosfer a. Secon do%w5hideleisodestinatad corsumiaimansvieriet i S t |

sprecatmellevariefasidellafiliera del sistemagroalimentarel 6 a t inaffiaidnzan e | | 0 e alimenami a
comportaquindi perditein produttivita, energia e risorse naturali, senza tralasciare i notevoli costi dovuti allo
sprecodicbboSecondo | 6 Organi zzazione dell e Nazioni Uni t e
del |l 6economia ali ment airme taddtiaomae, dda Idiod d |lafiliani dipll d BHa
dollari sesiincludono i costi sociali ambientali.

Di contr o, | 6attenzione verso | e temat inothvelmehtee g at e
aumentata negliultimiannil. | cr escente i nteresse manasotiagreoocupatd.i ¢ h e

L 6 a | Iganerateperi cambiamenticlimatici, ci ha costrettia ripensar@ un nuovo tipo di economia in
contrapposizione a quella attuale. In aggiunta, la crisiss@ndaCovid-19 chehacolpito quasitutti i Paesidel
mondo ha definitivamentemessoa nudo la fragilita delnostro modello di sviluppo economico e pertanto ha
ulteriormente contribuito al ripensamentee | | 6 e ¢ 0 n 0 Mperaegwmenteedhun@Svilppa Jostenibile
di und Econ Cimolaae. Ver de e

In particolare] 0 E c o @Gireatare gi basasuiprincipi dellosmaltimentceriutilizzo deirifiuti e dellariduzione

del | 6i n g del nmatenienantat) prodotti e materialiin uso e della rigenerazionelei sisteminaturali.
Pertantotale approcciooffre strumentipermiglioraree ottimizzar¢ a s ost eni bi l i t” anche
agroalimentare occidentale. Le imprese agricole sggio chiamate ad affrom&anuove sfide tra mercato,

i nnovazione e ambi e mfpleata alsisternaocagroalimemtarecimplica la ricuzioae della
guantita di rifiuti generati durante fasi di produzione, il recupero delle eccedenze alimentari e degli scarti,

| Oliezb dei sottoprodotti deirifiuti alimentari,il riciclaggiodei nutrientie i cambiamentnelle preferenzedi

cibo e nel regimalimentaree di consumoadottato.Evitare gli sprechie le eccedenzealimentarié ancheuna
questiondi consumolegata alle conoscenze e alle competenze alimentari dei consumatori progressivamente
orientateverso modelli alimentari pidiversificatie piu sani.

I n questo contesto | 6i mpresa agritur i s tobiattai. Infati, o f f
| 6agriturismo svolge un ruol o s oc iurddnae ilgetritormrucale @, n d o
in tal senso, pu, contr i b sastendililadltre,b & d tsituazapihgeanddnica,c o mp

cawsatadal Covid-19, hadi fatto datoun input

decisivo al cambiamento di rotta rispetto al passato poiché e divenuto di primaria impotiegognid di fruire
di spazi aperti e a contatto con la natura, accompagnato al desiderio di alloq@nars veanza dalle citta,
dai ritmi serrati della quotidianita e soprattutto dal virus. In questwesto] 6 a g r i iricarmaalcanedelle

nuovetendenzealellamultifunzionalitad e | | agr i col t ur a.

L6bobiettivo di quecdmosdarde ol 6 atstt lad loep qlaie\i dcidled iddii fAtc
da parte degli Agriturismi siciliani e allo stesso tempo conoscere le omlaiduristi/visitatori rispetto a queste
tematiche. Si & voluto conoscere il grado di consapevoleazzarde degli imprenditori agricoli e la loro
propensione a far c¢onospcreorfeu saoi nperlol péraip pdliiceanztiio nle6 id

242


mailto:marzia.ingrassia@unipa.it

del | 6economia ciraolgairag.dal noltture sger | @uederdiatigazionie h a
che spingono a scegliere agriturismo come struttura ricettiva che offra particolari servizi e al contempo sia
espressione dsicurezzaalimentare sostenibilithambientalee benesser@sicafisico, tentandodi delineareil
profilodique s t o ficansumatare) visitatoreturista.

Descrizionedei dati e metodologiadi ricerca

Léindagine =~ stata svolta nel peri odo cé&gseturismala da |
Popolazione di riferimento € statatdgalita degli agriturismi esistenti in Sicilimdividuata sulla base delle Fonti
uf ficialdi (El enco regi onal delladatiVith agritimistiche, b.ld. 5/94 artt doer i z :

5, aggiornato al 31/12/2020). Successivamente sw@ticselezionati quelli che erano presenti su Booking.com,
una delle principali agenzie di viaggi-dine, che corrispondevano a N=138. Le strutture sono state contattate
telefonicamente e queltti s poni bi | i a parteci par gonostati pedispastdeglin e
appositiquestionare inviati ai responsabiliegli agriturismitramite postaelettronica.

N

Per quanto riguarda le interviste ai turisti, i questionari sono stati somministrati in loco dusaggiornadi
clienti italiani e stranieri pressogli agriturismi nei mesi luglio-settembre2020; mentre successivamente, i
questionari sono stati somministrati ad un secondo campione di rispondsinéifto con metodo di
campionamento casuale semplice e bilanciato sulla baakidé variabilisociodemografichettraversasocial
networkse mailinglist, peruntotaledi n=531rispondentil datisonostatielaboratimediantd 6 wigeonichedi
analisistatisticanultivariata(elaborazionéeffettuateon SPSSstatistics).

Discussionedei risultati teorici e empirici

Lo studio ha messo in luce gli aspetti comportamentali dei turisti/visitatori degli agriturissendihilitaverso
un turismo verde,lento e sostenibileé risultataelevata.lnoltre | 6 a d odk pratianee comportamenti tipici

dell 6economia circolare =~ ri sul attaabielL ® apmlititagaimiae a n c
messdn lucele motivazioniprincipalicheportanail turista/visitatore a preferire una vaea in agriturismo, che

sono risultate essere sia di tipo eticmamac he, e soprattutto, | egate all de
turistiche poco affollatea | | 6 i spiceatoversoattevita siasportivechericreativedasvolgerea | | apertai a

edallaricercali un contatto sociale con la popolazione locale. La situazione attuale degli agriturismi siciliani &
risultata positiva, infatti & stata rilevata una profonda consapevolezza degli imprenditori rispetia cé!
turismosostenibileed e | | 6 e cirootar@.Mitteaviae statomessan luce comeattualmente vi siano incentivi
economici molto limitati o inesistenti. Conforta gli imprenditori peine il piand\ext Generation Eldbbia nella
rivoluzione verde e nelleostenibilita due importanpilastri, checertamentesaranngresentianchenei pianidi
investimentadei singoli statimembri.

Questa ricerca mostra una maggiore consapevolezza, da parte del consumatore/turista,legyatiatia
sostenibilita ecologica. | risultati evidenzianocome sia aumentatoil desideriodi contribuiread adottare
comportamenti e stili di vita che apportino benefici non soltanto personali ma anchellettaita,
all 6ecosi stema ed gilursticlkemdno rsultateeconsapexolipditen pasezespeomadrici di
questa tendenza e fungere da collegamento tra la societa modesna é ie ¢ opiu gosténbile.

Conclusioni

Il lavorooffre nuovispuntidi riflessionesulruolod e | | 6 agtituristicseadit supportachetaliattivita, affiancate

a quella agricola principale, possano dare agli imprenditori agricoli in termsaistiegnal reddito.Lo studio
tentaanchedi fornire unaprospettivapit ampiadellasituazioneatualén Sicilia con riguardoalla transizione

verde.S 6 i n tl Wii ang epergyliaagrizoHoridi differenziarsi nella multifunzionalitd, consistente in un mix

di prodotti, paesaggi e conosceqze o f essi onal i di v e resrepeo perduntera di azeende i |
agricole impegnata el | 6 agri coltura biologica e |l a Sicilia
agroalimentarelnoltre, la crescentgropensionalei consumatornelladomandadi prodotti e servizecologic
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aiuta le imprese agricole nella transizione verso il settore turistico. Gli agriturismi scaharderatnel nostro
campionesarebberoe sono, per la gran parte,in gradodi fornire tutti i prodottilegati alla sostenibilitae

al | 6 e ccocolareyconaead esempiaattivita a bassdampattoambientaleon rispetto per le comunita locali,
prodotti a Km 0, valorizzando la filiera corta e la riduziahe | | 6 e miicart®niogsistemidi riutilizzo
d el | 6piocagaper scopi compatibili, consumodipr odot t i natural.i e | ocali

multifunzionale puo portare sostenibilita a lunigominenei paesaggiurali, protezionedellabiodiversitae puo
generareoccupazioneyedditoaggiuntivo e contribuire & protezione delle aree rurali. Questo implica una
transizione da semplionpresari a recettori turistici, che a loro volta favoriscono il marketing territoriale e il suo
valore aggiunto.Anche se ci sonobuonepossibilitaper unatransizioneverde comeprevistodal GreenDeal

del | 6 UE, sono necessar.i vari i ntervent i .otte@wewvali a men
cambiamenti. In conclusione, le politiche e gli strumenti di intervento per il tussstenibile devono basarsi

suun compromesso tra la necessita di aumentare la competitivitargribllo delle pressioni sui sistemi sociali,
territoriali e ambientali. Inoltre, punto essenzialelisbgno di un graduale cambiamento di mentalita attraverso

| 6educazi olarcera e ledmpagheli sersibilizzazione.
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ExtendedAbstract

Wine market is characterized by the coexistence of a great variety of firms, spanning fbmutitpee winery
making a few bottles using itsvn grapes to companies that produce winemfiiiards of euros (Pomarici, Raia,
and Tedesco 2008). Due to the absence of economy of suates,and small wine producers have as a target
niche markets where it is possible to sell procatgiscesableto covertheir high costof production(Banker,
Mashruwala,and Tripathy 2014). Smallwineries producinghigh quality wines are usually more focussedon
revenueshanon costs(Maroneet al. 2017), being most of all concerned with generatirgggalar and adequate
cash flow. In Italynore than in other countries, there are plenty of households that manage a few hectares of land
and employ only one person who basically does all the work, following the product freimdiard to the table.

In this context, the work of this person is oriented towards the sale pfddectasa necessargonditionto
guarante¢hestability of thefamily income. Indeed/ergamingital. 2019distinguishseveramarketingstrategies
thatfocuson revenueasa key conditionfor the sustainability of the wine farm. On the opposite, these wineries
face significant difficulties tamplementcostaccountingand managementontrol systemsdueto the lack of
financialandhumamesourcegBiondi et al. 2017and tothe absence of a culture about the importance of cost
accounting (Sgro et al. 2020). However, fanriy business show often different business maoileia other
companies, giving significant importance to fforancial aspects, such as altruisdgntity, family values sense

of belonging,etc. (Browne, Balan, and Lindsay 2021), adoptingnformal communicatiormethods aswell as
demonstratinga pro-activeattitudein contributingtosolving environmental/societal problems (ecopreneurship,
socialentrepreneurship) (Dresslerarda unovi | 2019) (Marotta and Nazzaro
(Sgro et al. 2020) arstressing situations, such as the one caused by -@8ypdndemic to food markets (Truant
et al.2021), may promote a higher awagss about the usefulness of accounting systems, insofaresitible

a business needs to be sustainable also from an economic point of view. Accor@mantb et al. 2017),
notwithstanding the importance of the Italime industry, only a fewontibutions have recently investigated
the costs of grapes and wines, especially in famifybusiness. The problem of wine cost analysis is quite
complex because it entails analysing costadivitiesrelatedto agriculture(grapegproduction) jndustrial(wine
making) and commercialsector (marketing and selling wine) that are often implemented in rpubtiluct
enterprises. In thedatter,differenttypesof wineareproducedand/orthereis the co-existenceof wine production
withotheractivitiessuchasextravirgin olive oil productiorandagri-tourism;asaconsequendhesharef indirect
costs to be allocated is usually higher than in mamauct enterprises. In the caseagied wines, difficulties
arise also from the necessitydompute costs for a loAgme span and tmanage situations where ageing may
occur both before and after bottling, thus making difficuligtinguishbetweerthewine productivephasethat
includesageing)andthebottling-logistic phas¢hatusuallyfollows theproductive ongBiondi etal. 2017).

In this framework,our paperaimsto bring afurther contributionto the problemof creatinga propemanagement
culture among micro and small wineries and to provide some tools tailored pnotilems ofthis type of
business.

After an analysis of the most relevant literature, focussing on papers related to the Itallars@ard context,
e.g. (Marone et al. 2017)(Biondi et al. 2017) (Gonz&émez and Morini 2006)Casini, Marone, and
Scozzahva2014) (MaraghiniandVitale 2018) (Pomarici2017)]with the aim tobetter framethe problem,the
studywas developed bsteps.
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The first stepinvolved the setup anddistributionof a semistructuredguestionnairg¢o be usedona sample of
farms exclusively or prevalently involved in wine production. Accordingly, we seleatexit 30 small and
mediumsized Tuscan wineries belonging to different geographical areasaeding different production
protocols(PDO,PGI,Organic,Biodynamic)(Castellin Mauracherandlroiano2017).Thesamples descriptive
anddiversein termsof farm size,type of productionsandousinesstrategieswith theaimto graspthenecessary
heterogeneityo classifyanddescribeheirindividual motivationto costaccountingandtherelative cost structure.

After defining motivations, approaches, as well as barriers and obstacles (enabling and faciitirs and a
theoretical cost structureuring the second step, we performed a cost analysignef labels of @iodynamic
farm producing wine, olive oil and having agmurism activities. Thé&armwasusedasacasestudytoindividuate
potentialitiesand criticalities of introducingan analysigiming to individuate production costs of each wine
typology. The approach was based on AB&bnzalezGomez and Morini 2006) and full cost techniques
(Vergamini, Cuming, and Viaggi 201%hethird andlaststepanalysedhe possibilityto shift someof thetasks
from a single enterprisetoa network of enterpriseswith the aim to reacheconomiesof scaleandto share
knowledgehumartapital and results, a strategy that is often seen as a possible solution to the problem of small
scalef a singlefamily farm (Vissak, Francioni,and Musso02017). This was madepossibleby the fact thathe
casestudy farm belongsto an associationof biodynamicwine producersof the sameterritorialarea (Lucca
Biodinamica).

The study performed confirmed the results of previous research and highlighted theasigmifide of the
entrepreneur (and workers) attitude towards cost analyses. Indeed, in some casasater of the winery
considered the costs of wine mootheraptiomsaboutprogustporifdiia x e d
or technologiesaandtechniquego be usedwere considered) and we were not able to involve its winery in our
study. In other cases, the integratiball the phases from vineyard cultivation to wine selling, together with a
scarce or scarcefprmalized apprach to data gathering, made it impossible to collect exact data also on simple
variables such as per hectare grape productions from different vines and/or plots. Analyseslidatioa of
official accountancy data used for financial and tax accourggses by means ebmparisorandintegration

with nonraccountingecordsandmanageinterviewsshowedasofficialaccountancyecordsareoftensimplified,

while datagatheredlirectly from the manage(e.qg.,finalinventoriesandtheir values)maysufferfor thefactthat

he doesnot know or thoroughly understandims and rules of balancesheets.Besides,the high impact of
bureaucracynfarmlife andthetimeit requires makes owners of familyn business scarcely prone to invest in
analytic accountancyasks. The experience gathered during the-sagly analysis highlighted the need to
motivatemanager and workers by providing tools wffiot h a
required ratio thatmay beimprovedboth by showing theusefulnes®f results(e.g.,the useof production costs

for adequately pricing different wine labels or in deciding which kind of eméd be better tglant) or by
providingtailoredandsimplified toolsfor datagathering.

Resultsconfirm alsothe opportunityto developa readyto-go approactcalibratedon smallterritorial networks

in order to equip these types of companies with useful tools for anatyiaceigement, programming, and control.
These companies apfien among the most dynamic localandforeignmarketshaveaboveaveragénnovation
ratesandapproacheaimedatthewidersustainability in the broadest sense of the term (Vergamini, Cuming, and
Viaggi 2015) and may bearamountor thedevelopmenof difficult territories(Adhikari, DeneroandJordam.d.).
Howeverthe literature hasrepeatediyhighlightedthe needsand necessitie®f greaterterritorial coordination
(collectivelevel) onissuegelatedto corporatananagemerdéndcorporatecommunicatior{Vergamini,Cuming,
andViaggi 2015).Wherethe small sizeandreducedeconomiesf scale do not allow a vertical extensionof
businessfunctions,the possibility emergedthrough networks to develdprizontal services and tools in order

to guarantee greater control and a ity to stay and compete on markets. In this sense, this contribution also
wants to reflect on thepportunities for local and tailored policy interventions as well as pringigtives in the

form of partnershipnetworks associationto promotegreateicoordinatioronoperationatools(i.e. 5-10wineries
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t hat @ p o o padtime nad acbountart to follow their accounting and tax ghttsmanagingo bring
thisspecificresourcento theircontext) in orderto ensuregreateicorporateontrol as a starting point for optimal
planning in order to gain new spaces to relauncltaongpetitiveness dhesewine businesses.
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Introduction

The built vernaculaheritagein rural areasncludeshistoricalrural buildings,which aredepositaries of ancient
crafts, agricultural activities, and rural lifestyles (Av@ibhen and Sofe£016). In the past, farmers put these
structures to many uses, as temppm permanent homearvest storehouses, animal shelters and surveillance
buildings, which met their residential andagriculturalneedsDuring recentdecadeshowevermosthistorical

rural buildings in rural areashavebeen progressively abandoned, mainly because they no longer meet
contemporary human needBheir abandonment can be due to intensive farming, which aims to maximize
revenues with higlproduction levels while preservation of the cultural heritage is a margsw.iln addition,

the abandonment of agricultural land, i.e., the opposite of intensive farming, can cause these higtakical
buildingsto decaywhenagriculturalactivity on croplandsandgrasslandseaseandis followedby the regrowth

of thenatural vegetation (Prishchepov et al., 2013).

As components of the cultural landscape, historical rural buildings are considered a cultusabpsteto
conservation according to the Convention for the Protection of the Architectural Hefitageope (Council of
Europe, 1985) and the European Landscape Convention (Council of ER@®E, The consequent benefits
concern reinforcement of a local shared identity, promotion oidéx@ogy and interests of a specific political
group, added value gengrd by using these buildindsr new functions, i.e., as tourist attractions, or for leisure
and entertainment purposes, enhandneg cultural valueandfavouring the risinglemand for theural lifestyle
(Wilson, 2004).

Appropriate public policies shodd be establishedo promote specific types of rural tourism basewn the
preservation of historical rural buildings. However, further development strategies coutteraleofrom
cooperation among private stakeholders, and here a possibt®on may be based guoint venture (JV). JV
involves the combination of parent company resources to enhance the tfakisfeviedge the alignmentof

p a r t stratagisgbals,andthe developmenof long-termrelationshipgLin, 2017).

This studyintendsto investigatethe attitudeof different stakeholdecategoriego the conservationf historical

rural buildings in Apulia, southern Italy, also via the creation of JVs. In particulastutie focuses on a specific
type of historical rural building, i.e., thmasseriaand two choicexperimentgCE) (Train, 2009)werecarried

out to investigateboth regionall a n d o wviliegnesdo buy amasseriaand t he regi onal
willingness to pay a subsidy for the conservatiothisfcomponent of cultural heritage. Two CEs were required
because of the mixed nature of tlisecific type of public asset, which meant that private owners and the
community could haveéivergentinterests. This approach can help the policy maker to identify an appropriate
strategy forrealigningtheo w n eprivatéinterestswvith thoseof thecommunity.

Materials and methods
Thequestionnaires

The questionnaire for the landowners consisted oktkextions. The first section gatheredithe s ponde nt
opinionson historicalrural buildingsin generalandon masseriabuildingsin particularfocusingon their poor
conditionsin theregion,andon possiblestrategiedor theirrestorationAt theend of the first section, respondents

were informed about how these heritage assets were used pasheand on the future benefits of their
preservation. Respondents were also informed aboytoebility of constitutinglVsfor the preservatiorand
managememf masseriabuildings.
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The secondsectionaskedrespondentso make choicesaboutthe hypotheticalpurchaseofagricultural land
including amasseria The third section collected the socioeconomic data ofréepondents (gendeage,
education level, employmerstc.).

The questionnaire for the regional community also had three sections, but there warepmmaatdifferences
fromthel a n d o wuestionrairén the secondsection.In particularrespondets wereaskedto makechoices
aboutthe characteristicef appropriatepreservatiorstrategies.

CEdesign

Two focusgroupswere carriedout for identifying the mostimportantcharacteristicaffectingthevalue of this
type of property (CE folandowners) (Table 1), as well as a set of characterstieserning thenasserisand
some management strategies for its preservation (CE for the regoomaunity)(Table?2).

Table 17 Attributesandlevelsused forthelandowners (referendevelsin italics).

Attribute Description Levels
Masseria ~ Masseria area (m?) ! 200, 400, 600
Years Masseria age (years) 100, 200, 300
Condition Masseria condition Abandoned ?, Well-maintained ?
Network  Presence of the electricity network No, Yes
Roadside = Masseria located on the side of highways or regional/provincial

No, Yes

roads

Farmland Farmland area (ha) 10,20, 30
Crop Presence of vineyard, olive grove or orchard on the farmland No, Yes
Distance  Distance of the property from the nearest natural, landscape, cultural 0.5.10

or historic components (km)
Price Selling price (€ m?) 200, 400, 600, 800

1 Net internal area(NIA), i.e. the floor areaof the building measuredto the internal surfaceof the externalwalls (Gross
internalarea- GIA) minus thefloor areas ofobbies,stairs,electricalserviceslifts, andcolumns.

2 Masseriawith perimetral wells and interiors in poor conditions. In some cases, the roof has partially collapbed, but
structure catbe restored.

8 This level also refers to restoreshsserigbuildings. In this casdnterventions aimed at the preservation ofsthactural
functions of these structures, and were carried out without altering its internal spaces, or absifaetieristics

Table 271 Attributesandlevelsused fortheregionalcommunity(reference levelm italics).

Attribute Description Levels
Years Masseriaage(years) 100 200,300
Condition Masseriacondition® AbandonedWell-
Use Masseriause maintained

Private Public

Cultivationof typical productscertified asprotecteddesignation
of origin (PDO), protected geographical indication (PGI), or
traditionalspecialitieguaranteedTSG)

Farmland No, Yes

JVv Constitutionof JVswith theownersof the masseriabuildings No, Yes
Subsidy tathe regional authoritiefor promotingthe

Payment preservation of thenasseriso ui | di ngs ih Apul i al0,20(40,§0686,100
family™, per5 years)

! As for the CE involving landowners.
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