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ABSTRACT 

 

Aiming to assess the influence of the organic mode of production on the acceptance and 

sensory profile of wines, consumers responded to a preliminary online survey to obtain 

information on willingness to pay and acceptance of unfamiliar flavours in organic wines. A 

knowledgeable and trained panel characterized several organic and conventional wines by 

free descriptive sensory analysis and provided their degree of liking, familiarity and willingness 

to pay (WTP). A total of 8 wines were tasted during 3 tasting sessions accompanied by 4 

wines used as distractors. The information given to tasters was different in each session: (i) 

all wines were told to be conventional; (ii) all wines were told to be organic, and (iii) tasters 

were asked to guess the mode of production.  

The online survey showed the positive consumer opinion regarding organic wines for their 

environmental aspects reflected in higher WTP. Respondents were willing to accept flavour 

differences from conventional wines but leniency regarding any flaw was not supported.  

Tasters showed increasing liking scores and WTP in the organic labeled session. The liking 

scores grew 76.5% and the WTP, 98.7% when the tasters thought the wines were organic. 

The sensory profile of the wines varied according to the information, revealing an increased 

utilization of positive fruity and floral flavours. However, these observations were contradicted 

when tasters had to guess the production’s mode. Then, organic wines were linked to the 

eventual presence of negative flavours like animal and earthy while flawless wines were 

considered more likely to be conventional. Moreover, the emotional response “Unpleasant” 

was mostly used in the “guess” session and worked as a cue to define the mode of production. 

Finally, the organic label exerted a clear halo effect on wine appreciation, even when wines 

were evidently tainted and recognized as unpleasant by a knowledgeable tasting panel. 

 

Keywords: Organic wine; Conventional wine; Liking; Willingness to pay, Halo effect.
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RESUMO 

 

Embora vinhos orgânicos atraiam cada vez mais a atenção do consumidor, existem poucos 

estudos avaliando a influência do método de produção na aceitação e no perfil sensorial de 

vinhos. 

Uma pesquisa on-line objetivando obter informações sobre hábitos de consumo, custo e 

aceitação de sabores desconhecidos em vinhos orgânicos foi realizada com 220 

consumidores. Além disso, foi feita uma avaliação da percepção de um conjunto de vinhos 

por um painel de 48 avaliadores, por meio da análise sensorial descritiva aliada à avaliação 

da aceitabilidade sensorial, familiaridade e o valor a ser pago pelos vinhos avaliados. Foram 

realizadas três sessões de testes com oito vinhos estudados (seis vinhos orgânicos e dois, 

convencionais), onde foi propositadamente introduzido um viés entre o status de vinho 

orgânico e convencional.   

A pesquisa on-line apontou que os consumidores têm uma opinião positiva sobre os vinhos 

orgânicos e estão dispostos a pagar preços mais altos pelo aspecto ambiental positivo que a 

produção orgânica traz consigo. No entanto, o sabor do vinho orgânico pode diferir dos vinhos 

convencionais, mas isso não justifica qualquer falha. 

As sessões de teste com os mesmos vinhos mostraram um aumento significativo na 

aceitabilidade sensorial, ilustrando a influência do viés orgânico, independentemente do 

método de produção do vinho. Consequentemente, a influência positiva na percepção de 

vinhos orgânicos refletiu-se na avaliação sensorial pelo consumidor. Estas observações são 

contraditas por uma outra degustação separada, sem viés, mas com o objetivo de 

correlacionar descrição sensorial com a identificação do modo de produção do vinho pelo 

consumidor. Vinhos que apresentavam sabores desconhecidos estavam relacionados a 

produção orgânica, enquanto os vinhos sem falhas eram considerados mais propensos a 

serem convencionais. 

Portanto, a informação orgânica influencia positivamente a apreciação de um vinho, mesmo 

que estes vinhos ainda estejam correlacionados com a eventual presença de sabores 

desagradáveis e negativos. 

 

Palavras-chave: Análise sensorial; Vinho orgânico; Vinho convencional; Apreciação; Preço.
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RESUMO ALARGADO 

 

No mercado mundial de vinhos, estamos testemunhando o desenvolvimento significativo do 

segmento de vinhos orgânicos. Embora os vinhos orgânicos ocupem uma posição cada vez 

mais importante em relação à atenção do consumidor, poucos estudos focam na relevância 

desse status, ou método de produção, em termos de apreciação do consumidor e percepção 

sensorial. De fato, a análise sensorial dos vinhos é bem documentada, mas não em relação 

à percepção dos vinhos de acordo com seus métodos de produção. 

Por essa razão, este projeto de pesquisa foi dedicado à avaliação da percepção de um 

conjunto de vinhos por um painel de avaliadores, com uma análise sensorial descritiva 

acoplada à avaliação (a aceitabilidade sensorial, familiaridade e disposição a pagar). Esta 

avaliação foi repetida em várias degustações, onde um viés foi propositadamente introduzido. 

Foram avaliados nas três sessões de testes os mesmos oito vinhos (sendo seis vinhos 

orgânicos e dois convencionais) mais quatro vinhos diferentes, com a intenção de distrair, 

para que os avaliadores não percebessem que estavam provando os mesmos vinhos. A 

diferença entre cada degustação foi a informação que os avaliadores receberam (1ª sessão: 

Vinhos Convencionais; 2ª sessão: Vinhos Orgânicos; 3ª sessão: Vinhos Convencionais e 

Orgânicos). Este delineamento experimental foi desenvolvido com o objetivo de avaliar a 

influência das expectativas na avaliação de vinhos, quanto ao status do vinho (orgânico ou 

convencional). Além disso, a última sessão teve como objetivo avaliar se as características 

sensoriais de um vinho podem ser correlacionadas à sua identificação como orgânica, ou 

não, pelos provadores. Além disso, foi realizada previamente às sessões de teste uma 

pesquisa on-line com o objetivo de definir a conscientização sobre vinhos orgânicos, hábitos 

de consumo, disposição a pagar e aceitação de sabores desagradáveis em vinhos orgânicos. 

A grande maioria dos consumidores que participaram da pesquisa on-line consideram que os 

vinhos orgânicos tem uma boa relação em termos de impacto ambiental, justificando um 

preço mais alto do que o de um vinho convencional equivalente e principalmente concordam 

que vinho orgânico representa um mercado crescente em todo o mundo. No entanto, 

considerando as expectativas sensoriais dos vinhos orgânicos, a maioria dos participantes 

reconhece uma eventual diferença organoléptica entre vinhos orgânicos e convencionais. 

Uma contradição foi enfatizada por essa pesquisa de consumo, em relação à aceitação de 

sabores negativos em vinhos orgânicos, onde parte dos participantes considera que o vinho 

orgânico pode não ter um sabor bom, enquanto o restante dos participantes considera que
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sabores negativos não devem ocorrer. Embora apresentando divergentes opiniões sobre a 

eventualidade de atributos sensoriais em vinhos orgânicos, a maioria dos participantes ainda 

não aceita a presença de sabores não familiares em vinhos orgânicos. 

A primeira e segunda sessão de teste foram apresentadas ao painel de avaliadores como a 

informação vinhos convencional e de a vinhos orgânicos, respectivamente. Ambos eram 

compostos pelos mesmos 8 vinhos de interesse, 3 vinhos brancos orgânicos, 3 vinhos tintos 

orgânicos, 1 branco convencional e 1 tinto convencional. Além desses vinhos de interesse, 4 

diferentes vinhos considerados como distratores foram adicionados à primeira e segunda 

sessão, a fim de confundir o painel de degustação e impedi-los de reconhecer os vinhos de 

uma sessão para outra. De fato, este experimento foi baseado no viés das expectativas entre 

vinhos orgânicos e convencionais, então os avaliadores que eventualmente percebessem 

repetições entre os vinhos teriam comprometido a precisão dos resultados. 

No entanto, a avaliação de cada vinho de interesse entre a primeira e segunda sessão de 

teste diferiu significativamente, com aumento da aceitabilidade sensorial, familiaridade e 

vontade de pagar pelos vinhos, tanto para os vinhos com modo de produção convencional 

quanto orgânicos reais. Esses resultados ilustram a influência da informação do método de 

produção (orgânico ou convencional) independentemente do status real de um vinho. 

Consequentemente, podemos supor que a percepção positiva de vinhos orgânicos (apontada 

pela pesquisa online) se reflete na avaliação sensorial de um vinho pelos avaliadores. O tipo 

de descritores empregados pelo painel de avaliadores foi considerado consistente para cada 

vinho entre a primeira e a segunda sessão. No entanto, a segunda, onde foi dito que todos 

os vinhos eram orgânicos, apresentou um aumento significativo para alguns vinhos em 

termos de repetições de descritores positivos como “Frutado”, “Fresco” ou “Floral”. Esta 

observação enfatiza a hipótese de uma influência positiva entre a crença do status do vinho 

orgânico pelos avaliadores e sua percepção geral de um vinho. 

A primeira e a segunda sessões foram realizadas para avaliar a influência do método de 

produção na aceitabilidade e descrição sensorial de vinhos orgânicos e convencionais. Já a 

terceira sessão de testes foi realizada de forma diferente. Foi solicitado aos avaliadores que 

além da avaliação dos vinhos em relação a todos os itens das primeiras sessões também 

classificassem cada vinho como orgânico ou convencional. O objetivo desta sessão final foi 

avaliar os mesmos vinhos, sem o viés previamente induzido. Além disso, um importante 

objetivo desta terceira sessão foi correlacionar a descrição sensorial dos vinhos ao status 

identificado pelos avaliadores. Os resultados demonstraram que os avaliadores tendem a 

identificar um vinho como orgânico quando apresentam altas repetições de descritores como 

“Reduzido”, “Oxidado” ou “Animal/Terroso”. Muito escasso nas sessões anteriores, o descritor 
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“Desagradável” foi particularmente empregado na terceira sessão, e foi significativamente 

correlacionado com a identificação do vinho como orgânico. Posteriormente, os vinhos cuja 

descrição era dominada por caracteres como “Frutado”, “Floral” ou “Fresco” eram, em sua 

maioria, considerados convencionais. 

Como resultado, a terceira prova expôs claramente a contradição ilustrada pela pesquisa 

online. As opiniões dos consumidores sobre a eventual presença de sabores desagradáveis 

em vinhos orgânicos divergem, embora a maioria concorde que defeitos nos vinhos não 

devem ser aceitos. No entanto, quando é necessário identificar se um vinho é orgânico ou 

não, os avaliadores parecem apoiar essa contradição. A avaliação sensorial da terceira 

sessão enfatizou a opinião de que os vinhos orgânicos são mais propensos a apresentar 

sabores desagradáveis, ou até mesmo falhas, e vinhos não percebidos como defeituosos têm 

maior probabilidade de serem feitos a partir de um modo convencional de produção. Apesar 

da observação de um aumento significativo na aceitação entre a primeira e segunda 

degustação, levando à suposição de uma influência positiva da informação orgânico na 

percepção sensorial dos vinhos, a terceira prova ilustrou o contrário. Durante a terceira 

degustação, a aceitação média de ambos os vinhos considerados convencionais foi 

significativamente maior do que o gosto médio de todos os outros vinhos, considerados 

orgânicos. 

Em última análise, esta experiência expôs que há um viés na percepção sensorial de um 

dado vinho pelos avaliadores, entre vinhos orgânicos e convencionais. O fato do vinho ser 

orgânico parece beneficiar de uma influência positiva na expectativa, ou mesmo antecipação, 

de apreciar o vinho a ser provado. A aceitabilidade sensorial e a vontade de pagar aumentam 

quando na presença da informação que os  vinhos são orgânicos, enquanto o perfil sensorial 

dos vinhos é bastante consistente, embora ligeiramente melhorado na presença da 

informação orgânico. No entanto, essas observações são contrariadas pela identificação do 

status dos vinhos em uma sessão às cegas, onde os vinhos que apresentam sabores 

desagradáveis são frequentemente relacionados a um status orgânico, enquanto os vinhos 

sem falhas são considerados mais prováveis de serem convencionais. 
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1. Introduction 

Nowadays, consumers show immense interest in the issues of sustainability and healthiness of 

food and beverages (Cravero, 2019). Consumers have become increasingly concerned about 

the effects of conventional agricultural production practices on both human and environmental 

health. Many agribusiness have responded to these concerns by differentiating their products 

in crowded market places (Laureati & Pagliarini, 2016; Forbes et al., 2009). The growing 

demand for environmentally sustainable products has created a boom in the field of green 

products obtained from organic farming methods in developed countries (Delmas et al., 2016; 

Laureati & Pagliarini, 2016). The increasing interest in food health issues, consumer preference 

for organic products has gradually been moving from an elitist behavior to quite widespread 

consumption (D'Amico et al., 2016). A growing population of health and environmentally 

conscious individuals are concerned about what goes into their foods, such as chemicals, 

preservatives and genetically modified ingredients. Naturally this trend is spreading to the 

winemaking. Due to the increasing global demand for organic products, organic wine production 

has also been gaining more popularity (Vitali-Čepo et al., 2018). 

1.1. Organic wines: from a niche market to a global trend  

A niche product is a good or service with features that appeal to a particular market consumer 

subgroup. A typical niche product would be easily distinguished from other products, and it will 

also be produced and sold for specialized uses within its corresponding niche market. It is a 

product targeting a specific section of a larger industry and market. Wine is one of the most 

differentiated products on the food market (Schäufele & Hamm, 2017) and organic wine 

occupies an expanding niche market with a rising trend in market opportunities (Remaud et al., 

2008).  

Niche products are often (but not always) more expensive than more generic products 

(Pettinger, 2017). Examples of niche wines are organic wines, biodynamic wines, vegan wines, 

no-sulfite wines, low alcohol wines or amphora wines, for example, meeting the consumer 

demand for specific products (Table 1.1). The organic wine is generally better understood and 

recognized by both trade and consumers than the other niche wines based on external 

accreditation or than other food and drink categories (e.g. coffee and chocolate) (Halstead & 

Abernathy, 2018).  
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Table 1.1. Some examples of niche wines (Halstead & Abernathy, 2018; Arthur, 2018). 

Niche Wines Category Definition  

Organic wine 

Broadly speaking, organic wine is wine produced from grapes that 
have been grown organically and where the winemaking methods 
employed adhere to the rules and regulations of an organic 
certifying body.  

Biodynamic wine 

An extended version of organic wine, first developed by Rudolph 
Steiner in the 1920s, stimulating health of the vine through 
homeopathic means so to avoid disease. Organic principles apply, 
as some additional practices such as following the lunar calendar. 

Natural wine 
Farmed organically and made without adding or removing anything 
in the cellar (or use of processing aids, heavy manipulation, etc.). 

Orange wine 
White wines made in the same way as red wine, in that skins are 
not removed and left to ferment, often resulting in an orange hue. 

Vegan wine Made without interaction from animal products. 

Sustainably-produced wine 

Generally considered to be produced in an environmentally-free 
manner (such as at a carbon-neutral winery or water and energy 
efficiency) or using grapes which have been grown with minimal 
chemical input and an effort to maintain the quality of the land. But 
there is no consistent definition. 

Environmentally-friendly 
wine 

No definition or certification, but centers around the concept of 
"green" products. 

Fairtrade wine 

Products certified by Fairtrade International, an organization that 
promotes that meet social, economic and environmental standards 
set by the foundation, including protection of workers' rights and 
environment. 

Sulphite-free wine 

The legal definition for sulphite-free wine under both EU and USA 
law is a wine containing no more than 10 parts per million total 
sulphites and 5 parts per million free sulphites. Wine with an excess 
of 10mg/L must state it "contains sulphites" on the label. All wines 
contain some level of sulphites, as sulphur is a natural by-product 
from the fermentation process. 

Preservative-free wine Typically refers to no added sulphites. 

Lower-alcohol wine 
Generally accepted by the wine industry as wine having an alcohol 
level of 10,5% ABV or below. 

Non-alcoholic wine 

Non-alcoholic wines or de-alcoholised wines are fermented and 
have had the alcohol removed. Generally the most common 
methods of removing or de-alcoholising wines are using cold 
filtration, vacuum extraction or by spinning columns. 

Amphora wine 
An ancient technology where alcoholic fermentation takes place in 
clay vessels in the shape of amphoras.  
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The wine industry is currently shifting towards more sustainable production either in viticulture 

or in enology practices. The review of Christ and Burritt (2013) revealed that the main areas of 

environmental concern in wine production are water (use and quality), solid waste (organic and 

inorganic), energy use and greenhouse gas emissions, chemical use, land use issues and 

impacts on ecosystems. Due to the growing globalized wine market and the increasing 

environmental impacts, producers have begun to pay more attention to organic products. The 

reasons for this trend are various, like the growing public concern over climate change, the 

evolution of consumption towards “greener” habits, the increasing competition on the market 

and the consequent industries’ necessity of differentiation strategy and positive corporate image 

and reputations (Castellini et al., 2017). Conceivably, a reason for the current interest in organic 

practice relates to a desire by wine producers to farm more sustainably, with focus on 

environmental issues such as soil health in keeping with general societal trends (Parr et al., 

2017). But there are also other aspects of the organic wines that should be taken into account 

like the content of compounds potentially toxic to human health: ochratoxin A, biogenic amines 

and metals (such as copper) (Cravero, 2019).  

According to FAOSTAT, more than 403,000 hectares of organic grapes are grown, which 

constitutes 5.7 percent of the world’s grape-growing area (7.1 million hectares in 2016). In 

Europe, over 340,000 hectares (8.7 percent of the harvested grape area) are organic (Figure 

1.1). Not all grapes’ area is used for wine. The production of table grapes and raisins is important 

in many countries, such as Turkey. The countries with the largest organic grape areas are Spain 

and Italy, each with more than 100,000 hectares of organic grapes, followed by France with over 

78,000 hectares. Almost 90 percent of the world’s organic grape area is in Europe. The rest is 

distributed almost equally among Asia, North America and Latin America. Since 2004, when 

data on land use and crops were collected for the first time, the organic grape area has increased 

more than four-fold. However, some of the increase can be attributed to the continually 

improving availability of crop data. The available data indicates that a large part of the organic 

grape area (at least 27 percent) is in conversion. Thus, a considerable increase in the supply of 

organic grapes may be expected, particularly from Spain, Italy and France (FiBL & IFOAM, 

2019).  
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Figure 1.1. Development of organic grape area from 2004 to 2017 (FiBL & IFOAM, 2019). 

1.2. International regulations and certifications 

The definition “organic wine” does not have the same meaning everywhere because the laws 

regulating organic wine production differ worldwide (Cravero, 2019). Specific regulations on the 

certification of Organic Wine in Europe were approved in 2012 (Commission Implementing 

Regulation EU No 203/2012 on Organic Wine). Prior to these regulations, organic wines in 

Europe were labeled as “wine made from organic grapes”. There is an overall difference 

between “wines made from organic grapes” and organic wines. “Wine made from organic 

grapes” is wine made from grapes that have been grown without pesticides. Organic wine is 

also made with organic grapes, but regulations differ regarding the use of sulfite in the 

winemaking process (Delmas & Grant, 2014). This differentiation is highly relevant because 

sulfites affect the wine quality by acting as a preservative what is of interest for organic oriented 

wine consumers as well as producers (Scampicchio et al., 2008). 

The new organic certification guarantees that wines are made from organically grown grapes 

and a subset of enological techniques that differ from non-organic wines. EU regulations largely 

differ from their US counterparts (US National Organic Standards Law 2001). In the US, the 

organic wine certification guarantees that grapes come from both certified organic vineyards 

and cellars. Regarding winemaking criteria, US organic wines allow for a maximum of 10 ppm 

of sulfites, which is equivalent to European non-sulfite wines. This means that European organic 

wines could have between 10 and 200 ppm of sulfites and US organic wines must have less 

than 10 ppm to obtain the organic certification (Dans et al., 2019). 
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According to Resolution OIV-ECO 460/2012, organic vitiviniculture is a vitiviniculture production 

system that seeks to: 

i) Maintain the ecosystems and fertility of soils on a long-term scale;  

ii) Increase biodiversity and the protection of natural resources; 

iii) Promote the use of ecological processes and cycles;  

iv) Minimize or eliminate external interventions and viticulture practices that require the 

use of chemical synthesis products;  

v) Avoid all techniques having considerable negative impact on the environment;  

And excludes the use of genetically modified organisms and inputs issued from genetically 

modified organisms. 

There are specific rules for the organic production of the products of the wine sector listed on 

the Commission Implementing Regulation EU No 203/2012. The use of these oenological 

practices, processes and treatments is prohibited: partial concentration through cooling, 

elimination of sulfur dioxide by physical processes, electrodialysis treatment to ensure the 

tartaric stabilization of the wine, partial dealcoholisation of the wine and many others. There are 

also many products and substances that are not authorized for use or addition in organic 

products of the wine sector (Table 1.2).  

The organic schemes of certification guarantee that wine was grown and processed according 

to a series of specific rules different from non-organic or conventional wines (Dans et al., 2019). 

The so-called ecolabels are part of a new wave of environmental policy that emphasizes 

information disclosure as a tool to induce environmentally conscious behaviour by both firms 

and consumers (Table 1.3). The goal of ecolabels is to provide easily understood information 

and thereby elicit increased demand for products perceived as environmentally friendly (Delmas 

et al., 2016) as well as to reduce information asymmetry between the producer of “green” 

products and consumers by providing credible information related to the environmental 

attributes of the products (Crespi & Marette, 2005). However, the presence of several competing 

“green” categories (see Table 1.2) with different logos and claims (natural, organic, biodynamic, 

etc.) has created confusion among the consumers who are not well informed about these 

product specifications or properties; this fact has increased the consumers’ uncertainty and 

affected their choices (Castellini et al., 2017).  
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Table 1.2. Some specifications of what is allowed or not in certain “green” wines. 

Wines Some Specifications 

Organic Wines 

No non-organic products may be used in any area of the winemaking process; 

The use of herbicides, fungicides, pesticides, synthetic fertilizers or other 
chemicals in the vineyards is forbidden, as is adding sulfites; 

Being organic does not necessarily mean a wine is natural or vegan; 

It still may contain other organic additives or animal byproducts; 

The organic regulation process varies by country; 

Vegan Wines 

No animal byproducts are used anywhere (for example, it is not allowed to 
use fish bladder (isinglass), egg whites, animal milk protein (casein) or boiled 
cow or pig parts (gelatin) to clarify the wines and eliminate unwanted 
sediments like dead yeast cells, protein particles and grape fragments.  

The wines can still be made with non-organic grapes and added sulfites and 
filtered using vegan methods. 

Natural Wines 

Organically-farmed; 

Minimal technology or intervention; 

Nothing is added or removed to alter the wine; 

No genetically modified grapes, chemicals, mechanical harvesting, added 
yeasts, added sulfites or filtering; 

Biodynamic Wines 

Use the holistic, ethical and ecological teachings of scientist and philosopher 
Dr. Rudolph Steiner; 

Biodynamic farming works in harmony with the earth's changing ecosystem; 

Planting, pruning and harvesting grapes revolve around a special biodynamic 
calendar that follows the lunar cycles; 

Homeopathic approach to nourishing the vines using special preparations of 
natural compost that include herbs and plants such as chamomile, yarrow 
and stinging nettle, manure and even cow horns; 

Like natural wines, no chemicals or additives, such as commercial yeasts and 
sulfites are allowed; 

  

Overall, consumers often associate organic food with an environmentally friendly agricultural 

production as well as certain intrinsic quality and safety characteristics (Zakowska-Biemans, 

2011; Wiedmann et al., 2014) and the organic label is only a guarantee of a specific process 

(Bougherara & Combris, 2009). In fact, it does not automatically mean that the product is 

healthier or tastier than its conventionally produced counterpart. 



 

7 
 

Table 1.3. Some major ecological wine labels (Dans et al., 2019). 

Area Local organic label Area Local organic label 

Argentina 

Orgánico Argentina: 

New 

Zealand 

Biogro: 

Chile 

No specific label for organic wine 

Sustainable label: 

National Sustainability Code: 

 

 

Australia 

The National Association for 
Sustainable Agriculture Australia: 

    

Australian Certified Organic: 

 

United 

States of 

America 

U.S. Department of Agriculture: 

South 

Africa 

No specific label for organic wine 

Sustainable label: 

Sustainable Wine South Africa 
(SWSA): 

 

Europe 

European Commission: 

 

 

 

Brasil 

 

 

MAPA (Ministério da Agricultura, 

Pecuária e Abastecimento) 
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1.3. Understanding the consumer appreciation of organic wines 

From a technical point of view, two main questions arise from the market trend of organic wines. 

One is related with the demand for more sustainable viticulture and enological practices and 

how wine production may be adapted in that direction. The other is related with the attitudes of 

consumers towards organic wines, which are the drivers of their choices in the moment of 

purchase and how their demands may be met by wine professionals. This review addresses the 

second question by comparing the attitudes towards conventional and organic wines. Hopefully, 

we would like to answer to the question:  

Is the organic label an additional factor influencing the consumers’ choices and intents of 

purchase or it changes the paradigm of wine appreciation? 

1.3.1. Factors driving wine sensory acceptability and preference 

The appreciation of organic products by consumers is influenced by a complexity of factors that 

are common to the overall appreciation of their conventional counterparts. Due to the large 

variety of food products on the market, consumers make a multitude of food choices on a daily 

basis. However, consumers’ food choices are not easy to predict because differ in their 

susceptibility to intrinsic (sensory driven) and extrinsic non-sensory factors (Prescott, 1998).  

Individual perceptions of the flavour and taste of food products are considered to be “food-

internal stimuli” that are influenced sensory properties like appearance, smell, taste and 

mouthfeel. The way these characteristics affect liking depend on individual physiological factors 

dependent on taste function (e.g. PROP status, saliva production, thermal taste). Thus, the 

primary factor of individual perception of oral stimuli is genetic variation (Pickering et al., 2010). 

These innate responses are changed by learning (e.g. expertise, training level, cultural 

background) and vary with time (e.g. age, sensory impairment). Due to this high diversity of 

factors, food preference is better explained when consumers are separated in groups with 

common features. The most common distinctions are based on different categories linked to 

demographic, physiological, psychological and taste sensitivities (Francis and Williamson, 

2015). This segmentation can be achieved usually by simple demographic questionnaires (e.g. 

with questions aiming to know the gender, age, origin, educational and cultural background etc.) 

as well as by measurements of the taste functions.  

There are also “food-external stimuli”, of cognitive nature, such as label information (e.g. 

packaging, brand, vintage, appellation, country-of-origin), societal influence (e.g. health, 

sustainability and environmental issues), product availability and price that can affect liking of 
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food products (Eertmans et al., 2001, Lesschaeve, 2007). The consumer choices based on 

these issues allows their grouping in segments with common characteristics affecting food 

choices, intents of purchase and intake. 

In comparison with other food products, wine consumers behaviour seems to be even more 

complex due to not only its high sensory complexity but also to its particular cultural and social 

symbolic values (Lockshin & Hall, 2003). Table 1.4 lists the most relevant studies on the factors 

driving consumers’ appreciation and subsequent purchases and consumption of wine. 

Table 1.4. Main factors affecting consumer wine sensory analysis. 

Factors Main conclusions References 

Intrinsic and physiological factors 

Sensory 
attributes 

Wines high in vanilla/oak aroma and high in either berry or canned 
vegetables aromas were liked significantly more than wines high 
in leather aroma and/or sour taste. 

Frost & 
Noble, 2002 

Identified berry sensory attributes may assist as objective 
measures in predicting final wine style and quality. 

Mantilla et 
al., 2015 

Provide a reliable estimate of the 2,4,6-trichloroanisole (TCA) 
concentration in white wine that is rejected by a majority of average 
wine consumers. Interestingly, it appears that a minority of 
consumers, either through insensitivity or preference, fail to reject 
levels of TCA at considerably higher levels. 

Prescott et 
al., 2005 

Flavour-active yeasts and bacterial strains can produce desirable 
sensory results by helping to extract compounds from the solids in 
grape must, by modifying grape-derived molecules and by 
producing flavour-active metabolites. 

Swiegers et 
al., 2005  

Wine flavour was indicated by consumers to be the most important 
factor driving purchase decisions followed by balance of flavours 
and wine body. 

Niimi et al., 
2017 

Sensory skill is a factor which could explain some of the 
heterogeneity that appears in consumers' preferences.  

Combris et 
al., 2009 

Age  

Regarding age segments, all of the studied wines evoked 
significantly higher scores in older adults than in middle aged and 
young adults for most emotional terms. However, young adults 
showed higher discrimination between wines than the other age 
groups, in terms of emotional responses towards the set of wines 
tested in this study. 

Mora et al., 
2018 

Gender 

Differences in emotional response by gender were found: in 
general, men reported higher scores on significant emotions than 
women for all the wines, but women, although they gave generally 
lower ratings than men, reported greater differences between 
wines and were able to discriminate among the wines regarding 
emotions such as joyful.  

Mora et al., 
2018 
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Extrinsic cognitive factors 

Expertise 

Experts use physical quality and price evaluations, but in a more 
analytical manner with country of origin and brand information 
being used consistently with actual quality differences. Novices 
were found to use brand name in a limited fashion and relied 
mainly on country of origin information. The results demonstrated 
the importance of the extrinsic cues for both novices and experts. 

D’Alessandro 
& Pecotich, 

2013 

Familiarity 

The familiarity rating increased from blind to informed condition, 
whereas no significant differences between the basic and 
elaborate description were observed, irrespective of variety, 
indicating that the sensory description is most important for 
familiarity and the additional information in the elaborate condition 
did not improve familiarity with the wine flavour.  

Danner et al., 
2017 

Neophobia 

The degree of wine neophobia increased with age but decreased 
with higher education and greater income. Wine neophiliacs were 
mostly younger than 54 years old, with tertiary education and an 
average household income above AUD$ 75 K. These results 
confirmed the potential of the Wine Neophobia Scale to be used 
as a tool for pre-screening and segmentation of wine consumers. 

Ristic et al., 
2016 

Ethnocentrism 
As a general result it is deduced that consumers from Madrid and 
Barcelona have no ethnocentric behaviour, which is an opportunity 
for products from other regions, specifically for wine. 

Bernabéu et 
al., 2013 

Cognitive 
information 
(packaging, 
brand, vintage, 
appellation, 
country- of-
origin) 

A "plain" Chardonnay grape wine and a Chardonnay "Pouilly 
Loché" with a Bourgogne "Appellation of Origin" were tasted. After 
the blind tasting, participants do not seem to observe much 
difference between the two wines. After examination of the labels 
they appear to be very sensitive to the "Appellation of Origin" 
information.  

Combris et 
al., 2009 

Sustainability 
characteristics 

The results suggest that producing and marketing wine with 
sustainability characteristics is a promising strategy for quality 
differentiation, particularly for wine that is both local and organic. 

Schäufele & 
Hamm, 2017 

Emotions 

Tasting wine in the restaurant context evoked more intense 
positive emotions compared to the home and laboratory context. 
This study indicates it is worthwhile to consider context and 
emotions in wine testing and marketing.  

Danner et al., 
2016; 

The consumer taste trial indicated that wine with increased body 
did not influence wine liking and emotions; while increased 
astringency decreased liking and elicited more intense negative 
emotions. 

Niimi et al., 
2017 

Information level had a significant effect on a multitude of wine-
evoked emotions including adventurous, calm, contented, 
enthusiastic, happy, irritated, nostalgic, optimistic, passionate, 
relaxed, tense, unfulfilled and warm-hearted, whereas more 
intense positive and less intense negative emotions were evoked 
during the elaborate information level compared to the blind tasting 
condition, with the basics sensory description condition ranging 
between the aforementioned conditions.  

Danner et al., 
2017 
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1.3.1.1. Intrinsic factors 

The conditioning of wine appreciation beyond broad wine styles, has been studied using several 

approaches. The application of sensory science to characterize the sensory properties of wines, 

with intensity of multiple sensory attributes generated by a trained panel, followed by consumer 

hedonic tests carried out under controlled, blind tasting conditions, means that the particular 

appearance, aroma and flavour attributes, and their strength, can be related to consumer 

preference or liking (Francis & Williamson, 2015). The first study published utilizing this 

approach in wine research (Yegge & Noble, 2001) demonstrated the great wealth of information 

arising from combining trained panel sensory analytical data – quantitative intensity ratings of 

specific appearance, aroma and flavour attributes – with consumer acceptance data obtained 

from a relatively large number of untrained consumers selected based on wine consumption 

and demographic information.  

The individual sensitivity to sensory stimuli and its relation to liking and preference has been 

dealt thoroughly in food and beverages (Eertmans et al., 2001, Lesschaeve, 2007). Most 

research in wines has been carried out by Pickering and co-workers revealing that heightened 

responsiveness to PROP is associated with greater responsiveness to sensations elicited by 

wine, including heat/irritation (Pickering & Robert, 2006), sourness (Pickering et al., 2004, 

Pickering & Robert 2006), bitterness, astringency (Pickering et al., 2004) and multiple 

somatosensory sub-qualities (Pickering & Robert, 2006).  However, these relationships are not 

always observed and how these differences in chemosensory perception are reflected in liking, 

preference and intake of wine remain largely unexplored (Pickering & Hayes, 2017). These 

authors reported that Ontario (Canada) consumers could be clustered is 3 groups, representing 

plausible market segments: wine lovers; dry table wine likers/sweet dislikers and sweet wine 

likers/fortified dislikers. These groups differed in level of wine expertise, wine adventurousness, 

alcohol intake, bitterness from 6‐n‐propylthiouracil (PROP) and several demographic 

variables.  Overall, age was the most robust and consistent driver of wine liking and intake, 

followed by taste phenotype and gender. Given that increasing age has been showed to 

decrease odour detection and identification, and taste or texture perception scores (Koskinen & 

Tuorila, 2005) these results suggest that sensory perception is exceeded by experiential factors 

when it comes to wine consumption. 

Regarding the difference in flavour preferences according to gender, fruit aromas were most 

preferred by nearly two-thirds of the females compared to over half of the males. Wood related 

aromas ranked next in importance, being the difference between males and females a question 

of descriptors (“oak and wood” for men and “vanilla” for women). “Floral” and “spice” were the 

third most mentioned category and within “spice” the “pepper” aroma was more often mentioned 
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by males. More males in turn preferred the aged characters of wine and clearly liked “earthy 

aromas” which was mentioned much less by females. Overall, females were noticeably higher 

than their male counterparts in white wine consumption, showing a preference for a sweeter 

wine style at a young age, and reported a strong preference for medium body style wines over 

light and full-bodied wines (Crump et al., 2014). This study shows that sweetish aromas (fruity, 

floral, oak/vanilla) were the main drivers of wine preference for both genders.  

In fact, looking at the whole picture “sweetish” flavours seem to be the main driver of wine 

preference for most consumers as reviewed by Francis and Williamson (2015). In white wine, a 

common finding was the importance of fruit intensity, acidity and sweetness for many 

consumers. The role of bitterness was indicated as generally a negative attribute for a sizable 

proportion of consumers in several studies. An oak/fruit continuum was also found with 

moderate oak being generally a positive influence on liking, while high oak or no oak flavour can 

be polarising. For red wines, there were also common responses across multiple studies. The 

importance of berry fruit and strong fruit flavour, as opposed to relatively high sourness or 

bitterness, was evident for many consumer clusters. Sweetness was also a key factor and the 

presence of ‘Brett’-related flavour was a common negative driver of liking, as were sulfur-related 

flavours, oxidation-related flavour, and ‘green’ or vegetal flavour. The presence of ‘green’ 

aroma/flavour, however, was not invariably a strong negative driver for all consumers, but those 

who appreciated wines with this flavour attribute were in the minority for most studies. The 

attribute ‘hotness’ or warmth was not usually an important feature influencing preference, 

indicating that alcohol level per se is not necessarily a key attribute driving consumer 

acceptance. Astringency was sometimes indicated as a negative attribute for clusters of 

consumers, separate from bitterness. Finally, aged flavours, as indicated by lower fruit attribute 

ratings or by the attributes leather or earthy, was not generally a character that consumers 

appreciated (Francis & Williamson, 2015). 

Using the results of a large international competition (Mundus Vini), Malfeito-Ferreira et al. 

(2019) showed the difference between Grand Gold and Gold medals. The discrimination of Gold 

wines, less rated that the Grand Gold, was mainly due to higher scores of bitterness and 

green/vegetative characters in both red and white wines, and with barnyard attributes only in 

red wines. The prediction regression for white wines showed that the exotic fruit was the most 

valued sensory attribute along with the quality indicators of body and complexity. Red wines had 

a higher number of predictors, including positive attributes like dried fruits and spicy or negative 

attributes like green/vegetative and red berries.  
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1.3.1.1.1. The perception of sensory properties in organic wines 

The overall conclusions from the previous studies revealed that consumer preference is broadly 

consistent with the so-called international commercial wine style, characterized by intense 

sweetish flavours and smooth mouthfeel. Will consumer awareness of the mode of production 

change stylistic preferences?  

Since the EU regulation on organic wine in 2012, academic interest towards consumers’ 

perceptions and preferences of wine with characteristics of sustainable production has grown 

(Schäufele & Hamm, 2017) but relatively little attention has been given to the comparison 

between sensory characteristics of wines derived from organically and conventionally origin in 

blind tastings (Laureati & Pagliarini, 2016).  

Despite “taste” is one of the most important key factors in assessing wine quality both for organic 

and conventional wines (Rahman et al., 2014), its role in the organic wine consumer perception 

is quite controversial. Whereas “taste” appreciably influences customer behavioral intentions, 

Kim and Bonn (2015) and Wiedmann et al. (2014) found that organic-labelled wines have a 

significantly better “taste” if compared to the conventional ones, even if consumers did not 

always agree with this statement. Indeed, other studies argued the negative taste-perceptions 

of consumer towards organic wines (Stolz & Schimid, 2006). This apparent dichotomy could be 

traced back to the low-quality level of organic wines traded during their introduction phase in the 

market, by the end of XXth century, so that taste of organic wine is still suffering an image 

drawback which is struggling to disappear (Di Vita et al., 2019).  

In a large survey using data retrieved from three leading wine-rating publications (the Wine 

Advocate, Wine Enthusiast, and Wine Spectator) to assess quality for 74,148 wines produced 

in California between 1998 and 2009, Delmas et al. (2016) showed that ecocertification was 

associated with a statistically significant increase in wine quality rating (100 points score 

system). Being ecocertified increased the score of the wine by 4.1 points on average for the 

wine professionals of those specialized magazines. However, the sensory aspects driving the 

higher scores were not revealed and the label influences could not be disregarded. 

Moyano et al. (2009) examined the aroma profile of sherry wines that had been cultivated 

conventionally and organically, and they found that organic wines had a sensory profile similar 

to that of conventional ones but lower odor intensity.  

Pagliarini et al. (2013) identified and described the sensory properties that characterize 

organically and traditionally grown Sangiovese red wines from the Italian region of Romagna. 

The differences detected by the authors between the two types of wine were only marginal and 

did not influence consumer preference. The outcome suggests that consumers were not able to 
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discriminate among organic and conventional wines from a hedonic point of view. The wines 

were evaluated under blind conditions without any information concerning production method. 

Therefore, consumers’ preference derived mainly from the sensory perception of the wines 

without any preconceived ideas.  

In the study of Wiedmann et al. (2014) consumers were informed that organic viniculture stands 

for healthy, safe and environmentally friendly products without any qualitative disadvantages. 

This information increased consumers’ evaluation of organic wine in a wine tasting test 

procedure. This indicates that organic wine, in comparison with conventional ones, was 

associated with higher quality and that a halo effect stemmed from storytelling, regardless of 

their knowledge and attitude towards organic products in general.  

This halo or blurring effect received another evidence from the work of Apaolaza et al. (2017) 

who found that when the wine is labeled organic, the same wine is perceived as having a finer, 

more intense, more floral aroma, a more intense, pleasurable and fruity flavour, as well as a 

smoother texture, and better body. This bias on hedonic evaluation and intention of purchase 

was totally mediated by increases in sensory ratings and perceived healthiness, providing a 

psychological or emotional explanation for this effect. 

Given that the image of organic products may have a stronger effect on consumer perception 

than the intrinsic characteristics, the justifications for organic wine preference should be 

understood under the frame of emotional and extrinsic factors.  

1.3.1.2. Extrinsic factors 

The influence of factors not dependent on wine sensory properties is not easy to correctly 

assess because preference is somewhat conditioned by previous tasting experiences that 

condition future appreciation. Therefore it is not unexpected to find that “tasting wine previously”, 

with or without the recommendation of others (e.g. wine magazines, family members, friends, 

sales staff), was the main factor of wine choice in diverse consumer universes of United States 

(Chrysochou et al., 2012; Lockshin & Cohen, 2011), Spain (Magistris et al., 2014) and Portugal 

(Nunes et al., 2016). This has been explained by risk minimization arising from the purchase of 

such a complex product as wine. Consumers rely on their direct experience and look for 

information from different sources to improve their knowledge and make better decisions 

(Hristov & Kuhar, 2015). Then we can understand that age may have a higher influence than 

taste sensitivities or gender in wine liking (Pickering & Hayes, 2017) given that it enables to 

acquire experience with a higher range of tasted wines.  

These past experiences (expressed by the attributes “matches food” and “tasted previously”) 

are more important than personal knowledge (“CDO”, “vintage” and “grapevine”) and the image 
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of wine (“country of origin” and “winning a medal or prize”). This suggests pursuing marketing 

with greater emphasis on tasting complemented by information to reinforce knowledge 

(Magistris et al., 2014).  

Accordingly, Nunes et al. (2016), showed that of the attributes, tasted the wine previously is 

unmistakably the most valued (100.0) in the process of choosing a bottle of wine; region of origin 

(73.2) and recommended by friends/ relatives (71.3) are important as well. On the other hand, 

grape variety or varieties (41.9) and brand name (39.3) are moderately rated by Portuguese 

wine consumers. Finally, alcohol level (8.7) and bottle characteristics (colour and shape) (6.5) 

are the items ranked lowest, indicating that these attributes are of little significance in the 

evaluation process that precedes the purchase of a bottle of wine. However, consumer behavior 

is clearly segmented. Segment 1 is the most representative group, accounting for 44.9% of the 

sample and integrating respondents who assign greater relevance to the attributes matching 

food, grape variety or varieties and controlled denomination of origin (CDO) wine. This segment 

can be usefully described as the Expert Consumers group. Segment 2, representing 28.2% of 

the sample, is composed of respondents who attach the greatest importance to the attribute 

tasted the wine previously, followed by recommended by friends/relatives, brand name, 

suggested by experts in the media, price below 10 Euros, price above 15 Euros, attractive front 

label, promotional display in store, and bottle characteristics (colour and shape). This segment 

may be designated the Influenced Consumers group. Finally, Segment 3 consists of 26.9% of 

the sample and includes subjects who care most about region of origin, medal/award visible on 

the bottle, producer/winery name on the bottle, information on back label, and winemaker name 

on the bottle, and may be called the Objective Cues Consumers group.  

The segmentation with Spanish consumers, yielded similar results. The attributes that seemed 

to condition wine consumers the most at the time of choosing a wine were: having tasted it 

previously, region of origin, price, and recommendations by friends and relatives. Attributes that 

conditioned them the least were: bottle and label design, brand name and a low alcoholic 

content, in that order. According to segmentation by income, while the low-income segment was 

conditioned the most by price and recommendations, the medium and high segments were 

conditioned by region of origin and grape variety. As income increased, organic production and 

the design of the bottle and label were more highly valued. According to segmentation by age, 

the younger the consumers were, the greater the importance they gave to having tasted it 

previously, to price and to organic production. As age increased, region of origin became more 

important (Bernabéu et al., 2013).  
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1.3.1.2.1. Expertise and training levels 

One way of exploring knowledge influence on sensory sensitivity and preference representation 

is to compare expert and non-expert panels. Expert knowledge representation seems to be 

acquired through both exposure and intensive formal training, leading to the development of 

skills and conceptual knowledge related to a specific field (Honoré-Chedozeau, 2017). Prior 

work suggests wine knowledge and sensory ability may together constitute a measure of wine 

expertise (Frost & Noble, 2002). In turn, it would be expected that wine expertise is associated 

with overall liking of wine (presumably high liking is an important motivator in becoming a wine 

expert) and intake. Wine experts have been shown previously to possess better olfactory 

recognition than novices but not sensory acuity (Parr et al., 2003). Thanks to a common 

descriptive language and their significant knowledge of wine characteristics, it has been 

demonstrated that wine experts can perform sensory description without previous common 

training because they share a common descriptive language (Maitre et al., 2010).  

Expert knowledge representation seems to be acquired through both exposure and intensive 

formal training, leading to the development of skills and conceptual knowledge in a specific field, 

associated with many years of experience (Honoré-Chedozeau, 2017). 

1.3.1.2.2. Culture and psychological factors 

Culture is also an important factor affecting consumer liking and preference. It is a determinant 

of food choice and it has also a considerable effect on how people perceive the health benefits 

of healthy food. A person’s set of values can play a very important role in his consumption 

activities. It is commonly believed that causality flows from values through attitudes to behaviour, 

and not the other way around. Nowadays when markets are becoming increasingly international, 

exporters should therefore be aware of the substantial differences between different cultures 

(Pettinger et al., 2004). 

Personality factors are often not investigated simultaneously with taste phenotypes. However, 

evidence suggests that personality factors might influence food liking and/or intake (Goldberg & 

Strycker, 2002). One such factor, willingness to try new food and beverages, varies across 

individuals and is often conceptualised as food ‘adventurousness’ or ‘neophobia’. These factors 

may also be understood under consumer ethnocentric tendencies, as a manifestation of their 

preference for products elaborated in the geographical area of the consumer as opposed to 

those from other areas (Bernabéu et al., 2013). In general, consumers tend to be somewhat 

reluctant to try very novel and unfamiliar products (Mukherjee & Hoyer, 2001). While for familiar 

products, a consumer can easily retrieve relevant characteristics recognizing preferred flavours, 

for unfamiliar flavours wines seem odd and are not appreciated (Park & Lessig, 1981).  
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In a general approach, there is a coexistence between a demand for modernity and naturalness 

regarding diet and food, including the need for novelty (neophilia) as well as caution, concerning 

new, unknown food (neophobia) (Coppola, 2014).  

Brand familiarity is also a concept associated with the number of indirect and direct product-

related experiences with a particular brand and is regarded as crucial to predicting consumer 

behaviour: with familiar brands thus possessing significant communication advantages since 

they can be recognized more easily (Delgado-Ballester et al., 2012). So, on the path to 

becoming an expert, familiarity seems to be a compulsory step in the learning process (Park et 

al., 1994). By extension familiar brands receive benefits in terms of increased consumption and 

greater perception of quality. In wine purchasing behaviour, brand familiarity and price were 

found to be the most important factors determining consumer choice (Labroo & Lee, 2006). 

It is understandable that cultural variables may play an important role in influencing responses 

to new styles or foreign wines. The educational background, age, gender and many other social-

demographic factors could have an impact on how willing the people are to taste new wines 

(Higgins & Llanos, 2015). The occasional organic wine “neophobia” should be overcome 

through repeated development of knowledge, informing and promoting a global and friendly 

tasting environment. The fact that origin of the wine also had a bigger influence on consumers’ 

preferences than the production method (Chiodo et al., 2011) may be counterbalanced, 

explained before, by previous tasting and wine recommendation which are the primary factors 

of wine choice. US consumers’ perceptions of environmental benefits of the product and of 

sustainable practices of organic wine producers had a positive effect on behavioral intentions 

towards organic wine, suggesting that consumers are more likely to purchase organic wine if 

they trust the retailer selling the product (Bonn et al., 2016). 

 

In blind tests, individual may rely only on the intrinsic properties inherent in the wine itself. This 

being so, through the consequent control of blind measures of quality, the influence of a 

particular brand cue on any subsequent sighted assessment may thus be flagged and 

computed, in conjunction with the potentially mediating effects of one’s declared familiarity, 

exposure and knowledge of the brand in question (Prillaid et al., 2017). Given that organic wines 

sensory properties are similar to the conventional wines it seems that organic wines have no 

sensory cues and so depend mostly on label information. 

1.3.1.2.3. Label information, packaging and price 

From a sensory science point of view, increased attention has been given to the interaction of 

sensory and non-sensory factors in the last decade, since in a real purchase situation people 

rarely choose or consume an unidentified food product (Francis & Williamson, 2015). Packaging 
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information, such as brand and price, advertising, product information to generate favourable 

sensory expectations or health issues, can raise expectations, which can prompt product choice 

(Deliza & Macfie, 1996; Siegrist & Cousin, 2009). Extrinsic factors now include effects from a 

variety of stimuli including ambient music, consumption location (e.g., a laboratory vs. a 

restaurant) and wine bottle shape (Parr et al., 2017). When the product is finally consumed, the 

expected sensory attributes will be confirmed or disconfirmed, either raising or lowering 

consumers’ expectations. Strong expectations can override sensory experience in some cases, 

especially for consumers who are less familiar with the product category.  

Danner et al. (2017) concluded that the presentation of wine descriptors (based solely on 

objectively defined, sensory information) to consumers when they tasted and evaluated wine, 

significantly increased their wine liking, willingness to pay for the wine and elicited more intense 

positive and less intense negative emotions compared to blind tasting. Wine descriptions and 

information presented on back labels of wine bottles, wine menus or online shops can provide 

consumers with useful information and potentially influence their wine choice. Aside from price 

and ingredient list, winery history and elaborate taste descriptions were found to be the most 

valued back label statements for wine consumers when choosing a wine (Mueller et al., 2010). 

However, Pomarici et al. (2017) found a lack of interest among consumers in front labels and 

certification (denomination of origin), below the most preferred attributes “tasted the wine 

previously” and “someone recommended it”. 

The price of the wine has been shown to change the way consumers experience it, not only 

increasing sensory acceptance, but actually making them happier. Neural activity of the brain 

region involved in the experience of pleasure actually becomes stronger when the drinker thinks 

that the wine is more expensive (Plassmann, 2008). Price was found to be one of the most 

important characteristics, more than the production method (conventional vs. organic) 

(Schäufele & Hamm, 2017).  

1.4. Emotions involved in wine consumption  

The contemporary fundamental purpose of wine consumption is for enjoyment. Wine products 

vary widely in sensory properties, which can trigger very different hedonic responses. This 

diversification could be taken into account for the identification of new market segments. One of 

the aspects usually found to differentiate consumer responses towards food product 

consumption, beyond liking, is emotional response (Mora et al., 2018). Emotion may be defined 

as a special perception that informs us about current body status and its modification due to 
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internal or external stimuli and feelings such as mental representations of bodily changes, 

including thoughts (Damasio, 2003). 

According to Jiang et al. (2014) three factors can affect emotional responses to food items: 

sensory properties, type of food and the individual’s characteristics (Figure 1.2). 

Figure 1.2. Sources of emotional responses of unbranded/unpackaged food products (Jiang et 

al., 2014). 

Wine is a particular beverage associated with a strong cultural and social background. Wines 

have rich emotional concepts, which may be influenced by sensory properties, functionality, 

social implications, as well as memories and associations attached to the product (Desmet, 

2012). Consumers’ emotions evoked by wine, as well as from external factors during wine 

consumption, have valuable implications for consumer science and industry. The emotional 

dimension of products in addition to liking has added value to the practical application of emotion 

driven marketing, although this remains to be applied broadly to wine (Niimi et al., 2019).  

The emotional experience of wine does not seem confined to the actual moment of consumption. 

Wine sometimes provokes particularly intense emotional impressions that remain in the mind of 

the taster. As a result, such recurrent memories are then able to reactivate emotional states that 

are intense and seem to be linked with the original experience even on subsequent consumption 

conditions (Ferrarini et al., 2010). The anticipated emotions and feelings associated with the 

consumption of a beverage are also a motivation for the consumption. For instance, wine 

consumers feel enjoyment when planning to drink wine with food (Pettigrew & Charters, 2006).  
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1.4.1. Emotions associated with wine sensory properties 

Recent advances on sensory brain processing has shed some light that may explain why the 

senses of smell, taste, touch, vision and hearing influence the cognitive and emotional 

perception of wine. In the last decade much progress has been made in understanding the 

function of the olfactory systems with important insights into the neural substrates of olfactory 

processing explaining how the brain recognizes and discriminates odours (Daniels & Vermetten, 

2016). Odours can evoke memories with strong emotional intensities, so much so that odours 

are regarded as “the best cues to memory” (Niimi et al., 2019). 

Smell is unique in having a “dual nature” – that is, it can sense signals originating outside 

(orthonasal) and inside (retronasal) (Shepherd, 2006). Smells can arise from a source external 

to the body and stimulate the olfactory epithelium upon inhalation through the nares (orthonasal 

olfaction). Alternatively, smells may arise the mouth during consumption, stimulating the 

epithelium upon exhalation (retronasal olfaction). Both orthonasal and retronasal olfaction 

produce highly salient percepts, but the two percepts have very different behavioral implications. 

Blankenship et al. (2019) observed that retronasal odours induce rapid preference learning and 

have a potentiating effect on orthonasal preference learning. 

Yeshurun and Sobel (2010) identified the particular features of olfaction: (i) difficulty in naming 

odors; (ii) easiness in distinguishing odors; (iii) dependence on satiety and mood; (i). These 

features make the sense of smell different from all other senses and make it similar to an 

emotional reaction. In fact, these authors state that the emotional response of pleasantness is 

an integral part of olfaction. 

The sense of smell is essential in flavour perception which is one of the most complex of human 

behaviours. Flavour may be considered a cognitive construct that integrates all information 

provided by the other 4 senses that are intertwined by cross-modal interactions (Spence et al., 

2015). In the human brain, the perceptual systems are closely linked to the systems responsible 

for learning, memory, emotion and language, which constitute the basis to explain food 

preferences cravings (Shepherd, 2006). 

These findings provide the neurological background for the studies exploring the individual 

emotional responses to food and wine intake particularly concerning the influence of the 

cognitive factors on liking and appreciation. In fact, the simple act of seeing wine colour 

influences flavour perception even before tasting (Morrot et al., 2001) and conditions the final 

judgement of wine quality. The quote “we taste with our eyes” has found a definite neurological 

explanation! 
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The tendency of higher ratings for positive than negative emotions was documented in previous 

food studies (Desmet & Schifferstein, 2008; Ferrarini et al., 2010; King & Meiselman, 2010; 

Piqueras-Fiszman & Jaeger, 2014). Further, positive emotions can be recalled from previous 

pleasant wine drinking experiences, which may explain the association of these emotions with 

wine consumption (Desmet & Schifferstein 2008). An analysis of these emotional responses 

can offer interesting applications particularly if it is used in conjunction with sensory analysis, in 

order to understand the influence of flavour aspects in eliciting interior feelings that can 

determine (or fail to determine) wine pleasantness (Ferrarini et al., 2010). 

Ristic et al. (2019) reported how verbal descriptions of wine aromas influenced consumer 

emotions across three English speaking countries: Australia, United Kingdom and the United 

States. A large universe of 3000 consumers scored their liking and emotions for nine wine 

aromas without actually tasting them. Aromas such as chocolate, passionfruit and lemon were 

similarly liked but chocolate and passionfruit evoked higher emotion intensities of happiness, 

well-being, and pleasantly surprised, whereas lemon and mint were higher in intensities of 

energetic and invigorated. The non-food related aromas of roses were neither liked nor disliked. 

The least liked aroma, barnyard, a character associated with faulty wine, generally made 

consumers feel negative emotions of disgusted, irritated, and unpleasantly surprised. While 

liking or disliking of a variety of aromas were quite similar between countries, the wines with 

‘green’ and ‘pepper’ characters would be more acceptable in the UK than in the USA. This study 

showed that products with similar liking ratings evoked different emotions and also showed that 

an aroma might be more suited to a specific season or occasion and reinforces that consumer 

hedonic studies should be complemented with data collected on emotions, culture and 

consumption context. 

Other studies where wines were tasted led to similar overall conclusions (Table 1.5). Jiang et 

al. (2016) studied the effect of spiking wine with aromas to give characteristics of green 

(herbaceous) and floral aromas. As result it was found that floral and control wines overall 

evoked greater intensities of positive emotions with similar liking ratings to each other, while 

green wines evoked higher negative emotions and were also least liked. The rejection of green 

odors was also observed in perfumery. Consumers felt strong “happiness/well-being/pleasantly 

surprised” when they smelled floral oils but felt more “disgusted/ irritated/unpleasantly surprised” 

when they smelled green oils (Porcherot et al., 2010). 

Malodors increase the intensity of negative emotions (Rotton, 1983) and the molecule added to 

impart the green character (isobutilmethoxypyrazine) is considered an off-flavour when in 

excess. A similar effect was noted for high-alcohol beers that were disliked (Chaya et al, 2015). 

Negative emotions were also associated with wine mouthfeel. Niimi et al. (2017) found that 
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increasing the body of wine did not change consumers’ emotions nor the liking from the control 

wine but contrastingly, astringency intensified negative emotions and reduced wine liking. Thus, 

the relationship between negative emotions and disliking also holds true.  

The relation between negative and positive emotions was explored by Loureiro et al. (2016) 

leading to the development of a new tasting training approach involving the description of 

emotions or expectations induced by smell instead of only using the typical sensory attributes 

associated with wine tasting. This new tasting approach enabled the efficient recognition of high-

quality wines that are often underscored using the conventional tasting sheets. Additionally, 

responses to emotional expectations supported a more consensual and meaningful wine 

description so that wines may be better explained by wine professionals and appreciated by 

consumers. Using the same approach with red wines, Coste et al. (2018) improved the tasting 

protocol to include emotional responses and conventional sensory attributes that could be used 

by consumers to describe wines. Positive emotions were linked to the so-called international 

commercial style, characterized by intense sweetish flavours and smooth mouthfeel, while the 

classic Burgundy Pinot Noir was considered unpleasant. However, despite the overall 

unpleasantness induced by the smell, mouthfeel was considered surprisingly good. Contrarily, 

the pleasantly flavoured wines were considered a deception after mouth tasting. This 

incongruence was the cue to the rapid recognition of classic European wines by consumers. 

Some emotions elicited by wine sensory properties can be seen on Table 1.5. 

Interestingly, overall results showed that the flavours inducing positive emotions are the same 

as those eliciting higher liking scores. Therefore, the halo effect observed in organic wine 

appreciation may be explained by responses of emotional nature heightening the pleasantness 

of sensory stimuli and justifying the understanding of extrinsic factors on wine liking. 
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Table 1.5. Emotions elicited by wine sensory properties. 

Property (added 
compound) 

Positive 
emotions 

Negative 
emotions 

Sensory 
Acceptability 

Consumers Reference 

Chocolate, 
strawberry, 
passionfruit 

Happiness, well-
being, pleasantly 

surprised 
- Increase 

3000 (online 
survey) 

Ristic et al. 
(2019) 

Lemon, mint 
Energetic, 

invigorated, 
clean 

- Increase 

Confectionery 

Happiness – 
well-being – 
pleasantly 

surprised and 
nostalgic – 

amusement – 
mouthwatering 

- Increase 

Rose 

Happiness – 
well-being – 
pleasantly 
surprised; 

relaxed – serene 
– reassured and 

romantic – 
desire - in love 

- - 

Pepper 

Happiness – 
well-being – 
pleasantly 
surprised; 
energetic – 

invigorated – 
clean 

Disgusted – 
irritated – 

unpleasantly 
surprised 

- 

Barnyard - 

Disgust, 
irritated, 

unpleasantly 
surprised 

Decrease 

Floral flavour in red 
wine (rose water) 

Increase in 
happy, content, 
calm, relaxed 

and warm-
hearted 

- Increase 

105 
Jiang et al. 

(2016) 
Green flavour in 

red wine (3-
isobutyl-2-

methoxypyrazine) 

- 

Increase in 
unfulfilled, 
irritated, 

tense and 
sad  

Decrease 

Astringency (grape 
seed tannin) 

Decrease in 
calm, happy and 

relaxed 

Increase in 
irritated, 

tense and 
panicky 

Decrease  112 
Niimi et al. 

(2017) 
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1.5. Willingness to pay for organic wines 

The willingness to pay for a product is regarded as a proxy for its preference, sensory 

acceptability or appreciation. Perhaps because sensory features are similar in both organic and 

conventional wines, this has been the field most studied to understand consumer preference for 

organic wines. 

Information is crucial for wine choices, particular for organic wines. Ay et al. (2014) reported that 

a preliminary definition of organic agriculture and gradually providing further information on the 

negative effects of conventional wine production (greenhouse gas emission, health, and water 

consumption) lead to a higher cumulative willingness to pay value for organic wine. Kim and 

Bonn (2015) found that US consumers indicating a greater knowledge of organic wine stated a 

significantly higher willingness to purchase and to recommend organic wines. On the other hand, 

people with a higher overall wine knowledge only had a higher behavioral intention to 

recommend organic wine. The motivation behind these intentions differed across the two 

consumer groups. Consumers with a higher organic wine knowledge were encouraged to buy 

organic wine because of the perceived environmental friendliness. In contrast, people with 

higher overall wine knowledge were driven by trust (reputation, awareness) in the winery/wine.  

The belief that sustainable products provide benefits for the environment and the belief that 

certified sustainability labels will guarantee high quality standards were significantly and 

positively related to the attitude towards wine with a sustainability label and the importance of 

sustainability aspects when purchasing a wine (Sogari et al., 2015). These researchers showed 

that younger people had more positive attitude towards wine with sustainability characteristics. 

However, older consumer had a higher willingness to pay (Sellers-Rubio, 2016) and purchase 

probability (Pomarici & Vecchio, 2014). 

A slightly higher price for organic wine is not a purchase obstacle for people who are very 

committed to these products. However, if organic wine is not available close to consumers’ 

homes, they will not buy it even though they have very positive attitudes towards organic wine. 

It is important to mention that the same contextual factors may have different influences on 

people with different attitudes or beliefs. For example, a higher price of an organic wine 

compared to a conventional wine may be a financial obstacle to purchase for some people; for 

others the higher price can be a predictor for higher quality (Schäufele & Hamm, 2017; Stern, 

2000). Rahman et al. (2014) and Schmit et al. (2013) concluded that environmentally friendly 

wine may lead to price premiums, but only if consumers’ sensory expectations are met. 

Vecchio (2013) found wine consumption frequency and caring about environmental 

sustainability in wine shopping to be significant factors influencing willingness to pay more for 
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wines with an environmental and an ethical feature. Schäufele and Hamm (2017) studied the 

consumers’ perceptions, preferences and willingness to pay for wine with sustainability 

characteristics. The results suggested that producing and marking wine with sustainability 

characteristics is a promising strategy for quality differentiation, particularly for wine that is both 

local and organic. 

Besides sustainable features, health effects were also found to be an important motivator for 

organic wine purchases (Schäufele & Hamm, 2017). Mann et al. (2012) presented that 

perceiving organic wine as healthier than other wines was the best predictor for Swiss 

consumers’ choice of organic wine. 

1.6. Objectives and aims of the study 

Overall, reviewed literature showed that consumers cannot distinguish between conventional 

and organic wines in blind tastings. However, information on the mode of production increases 

the perception of more pleasant flavours that consequently results in higher wine appreciation 

in willingness to pay. Interestingly, the sensory properties most liked are in accordance with the 

flavours most liked in conventional wines. In fact, intense fruity flavours and smooth mouthfeel 

are consistent with the so-called “international commercial style”. Thus, the association with 

organic label does not change the consumer preference but increases the perception of more 

desirable flavours. Consequently, heightened organic wine pleasantness is an expected 

outcome because it is a reflect of increased perception of more liked flavours. But what if organic 

wines have recognized off-flavours? Could the organic label be strong enough to overwhelm 

unpleasant sensory features? If so, sensory perception is changed, or the flaws become 

acceptable? As far as we are aware these questions have not yet been addressed. The 

objectives of this work were: 

i) To characterize the perception of organic wines by means of an online consumer’ 

survey, regarding consumer awareness (familiarity) of organic wines, consumption 

habits, choice factors, intent of purchase and the willingness to pay; 

 

ii) To assess, after tasting, the sensory acceptability, familiarity and willingness to pay 

of a set of wines differing on the mode of production (organic or conventional); 

 

 

iii) To establish the effect of the organic label on wine sensory descriptors and hedonic 

ratings.  
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2. Material and Methods 

2.1. Online survey 

The website Qualtrics was used to perform an online survey aimed at assessing the public 

awareness and opinion regarding organic wines, consumption habits, influence of choice on 

purchase moment and the willingness to pay. An additional point of interest of this consumer’s 

characterization concerned the acceptance of organoleptic deviations, potentially considered as 

negative by the consumer, and whether or not this acceptance varies between organic and 

conventional wines.  

The online survey made it clear that the collected data would be used only for research purpose 

and that the answers would not be analyzed individually, but collectively, with confidentiality and 

anonymity guaranteed.  

The questions were built in a way that would allow to collect information from the participant and 

evaluate socio-demographic characteristics such as gender, age, where he/she is from (North 

America, South America, Europe, Africa, Asia or Oceania) as well as the country of origin. The 

monthly net income was also assessed and divided in five categories such as “Below 600€”, 

“600€ to 999€”, “1000€ to 1499€”, “1500€ to 2500€” and “More than 2500€” (Sellers-Rubio & 

Nicolau-Gonzalbez, 2016).  

In a five-point scale, the participants were asked to describe the level of knowledge about wine, 

considering (1) to correspond to the statement “I am a beginner” and (5), “I am an expert” (Lim, 

2011). Additionally, the participant was asked how often he/she drinks wine with the possibility 

of answering “Daily”, “2 to 3 times a week”, “1 time a week”, “1 to 2 times per month”, 

“occasionally (less than 1 time per month)” (Pomarici et al., 2017).  

Questions to assess the participant awareness of organic wines were also asked: “Are you 

familiar with organic wines?”, “Do you prefer to buy organic wines instead of conventional 

wines?” (Boncinelli et al., 2019), “Are you willing to pay more for an organic wine in comparison 

to a conventional wine with similar characteristics?” and “How much more are you willing to pay 

for organic wine compared to a conventional wine?” (Di Vita et al., 2019; Galati et al., 2019). 

The sentences “The organic wine marketing is growing”, “When you buy organic wine you help 

the environment”, “Organic wines cost more than conventional wines”, “The health and 

environmental value of organic wine is worth the premium to be paid”, “Organic wines taste 

different from conventional wines”, “The organic wine may not taste good”, “I do not mind if 

organic wines taste weird” and “ I would prefer to choose organic wine with expert endorsement” 

had to be rated accordingly to how much the participant agrees or disagrees with each one of 
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them. The options were “Disagree”, “Somewhat disagree”, “Undecided”, “Somewhat agree” and 

“Agree” (Wiedmann et al., 2014).  

2.2. Wine tasting sessions 

2.2.1. Panel selection 

The tasting panel was constituted by 48 wine professionals and students from the first and 

second year of a Master of Viticulture and Oenology held in Montpellier SupAgro and Lisbon 

University. They share a common descriptive language and knowledge on wines. They were 

recruited based on their interest (they were not paid for their participation) and availability.  

Before starting the wine tasting sessions, all the panelists answered a few questions 

(APPENDIX I) regarding how they rate themselves in relation to knowledge about wine and how 

often they consume wine. They answered a few questions regarding their health status to check 

if they would be able to participate on the tasting sessions: if they were intolerant or allergic to 

any food, condiment or ingredient and if they have a health restriction that makes alcohol 

consumption not recommended. 

2.2.2. Tasted wines 

The characteristics of the 8 wines object of this study are described in Table 2.1. The tasting set 

also included 4 additional conventional wines in each of the first two sessions that served as 

distractors. In the first tasting session (“Conventional wines”) there were two white and two red 

wines, while in the second session (“Organic wines”), there were one white, one rosé and two 

red (Table 2.2).  

The wines were previously chosen considering their different modes of production and diverse 

flavour characteristics. Two wines were certified organic and had a “clean” flavour (QCB2016 

and QCT2015). Four organic wines presented off-flavours (SB2016, VO 2015, ST2012 and 

ST2014) and one of these was a white obtained with skin maceration (VO2015). Two other 

wines were conventional typical of Burgundy Appellation, with initial reduced flavours that 

disappear with aeration in the tasting glass (CC2013 and PNB2015).  
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Table 2.1. Wines tasted in the three tasting sessions. 

Code Wine 
Grape 
Variety 

Vintage Origin 
Production 

Mode 

QCB 2016 Quinta do Cardo  Síria (white) 2016 DOC Beira Interior, Portugal Organic 

SB 2016 Serradinha  White blend 2016 Leiria, Portugal Organic 

VO 2015 Vinho da Ordem White blend 2015 Beira Interior, Portugal Organic  

CC 2013 Chanson  Chardonnay 2013 1er Cru Chablis, France Conventional 

ST 2012 Serradinha  Red blend 2012 Leiria, Portugal Organic 

ST 2014 Serradinha Red blend 2014 Leiria, Portugal Organic 

QCT 2015 Quinta do Cardo Red blend 2015 DOC Beira Interior, Portugal Organic 

PNB 2015 Louis Latour Pinot Noir 2015 AOC Burgundy, France Conventional 

 

Table 2.2. Portuguese conventional wines used as distractors. 

Tasting session Colour Wine 
Grape 
Variety 

Vintage 

1st Session White Dona Graça DOC Douro Reserva Blend 2009 

“Conventional wines” White Dona Graça DOC Douro Reserva Rabigato 2016 
 

Red 
Fraga da Galhofa DOC Douro 
Reserva 

Touriga 
Nacional 

2014 
 

Red Xisto Preto DOC Douro Signature Blend 2015 

2nd Session White Quinta do Monte d’Oiro Madrigal Viognier 2015 

“Organic wines” Rosé Quinta do Monte d’Oiro Lybra Blend 2015 
 

Red Dona Graça DOC Douro Reserva Tinto Cão 2013 

  Red Vale da Judia Blend 2014 

 

2.2.3. Description of the tasting sessions 

The tastings were designed to measure the extent to which the “organic” status brings bias into 

the sensory perception and evaluation of given wines (Wiedmann et al., 2014). The sessions 

took place in a sensory classroom of the Instituto Superior de Agronomia, in Lisbon, Portugal. 

The wines (30 mL) were tasted in odour-free INAO-approved wine glasses with appropriate and 

constant temperatures (10ºC for the white wines and 18ºC for red wines). The glasses were 
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labelled with 3-digit codes and covered by plastic Petri dishes. They were put in a random order 

in front of each panelist as recommended by OVI (International Organization of Vine and Wine). 

Once the first glass was tasted and the panelist moved to the second one and could not come 

back to the first glass. Between each sample, the panelists could eat unsalted crackers and 

cleanse their mouth with mineral water.  

The tastings were divided in three sessions. In the first session the participants were informed 

that all wines were “conventional”; in the second session all wines were told to be “organic”; and 

in the third session, wines could be “conventional or organic” and tasters were asked to guess 

the production mode (Table 2.3). The wines tasted were always the same eight wines plus the 

four conventional wines used as distractors to ensure the panelists could not realize that they 

were tasting the same wines. In the 3rd session distractors were not used. The white wines were 

tasted first than the red wines. 

Table 2.3. Wine tasting sessions. 

Session Date Tasting Theme (Given Information) 

1st session 7th November 2018 Conventional Wines 

2nd session 21st November 2018 Organic Wines 

3rd session 5th December 2018 
Conventional and Organic Wines 

(“Guess” Session) 

 

2.2.4 Tasting sheet 

For the first and second session, participants were asked to complete a questionnaire for each 

wine tasted that comprised four tasks. The tasting sheet provided to each panelist for the first 

and second session of tastings (APPENDIX II) included a Hedonic scale that was determined 

using a five-point scale with the labels: Dislike Very Much (1), Dislike (2), Neither Like nor Dislike 

(3), Like (4) and Like Very Much (5) (Lim, 2011).  

The participants were also asked to rate their familiarity towards the wine they were tasting 

where 1 was considered “I am not familiar with this wine” and 5, “I am familiar with this wine”. 

And finally, they were asked to evaluate how much they were willing to pay for that wine. This 

way the willingness to pay scale was determined using a five-point scale where (1) stands for 

“Less than 5€”, (2) for “5 to 10€”, (3) for “10 to 20€”, (4) for “20 to 30€” and (5) for “More than 

30€”. In order to obtain the average price is necessary a value that represents each price range 
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(each class). This value is the midpoint (arithmetic mean between the lower and upper bounds). 

The arithmetic mean of the price will be given by the sum of the product between the midpoint 

of each class by the absolute frequency of the same class, divided by the sum of the frequencies. 

 Along with the evaluation of sensory acceptability, familiarity and willingness to pay, a sensory 

description of each wine was also asked, in a free-choice profiling (Perrin et al., 2008), in order 

to assess whether the perception of organic wines was reflected on their sensory description.  

Regarding the third tasting session, participants had to answer the same questionnaire but with 

one extra question: “Do you think this wine is organic?” and they were able, through the sensory 

description of the wine, to choose a few descriptors that would justify their answer towards the 

production method, or “status”, of that wine (APPENDIX III). The target of this additional tasting 

was to assess whether or not the production method of a wine, organic or conventional, can be 

correlated to its sensory evaluation, and eventually identify patterns of correlation. 

2.3. Statistical analysis 

2.3.1. Wine liking, familiarity and willingness to pay 

In statistics, when tests and models do not conform to parametric standards, i.e. one cannot 

assume the data satisfy a known distribution, nonparametric standards are used (Barros et al., 

2018). The Wilcoxon rank sum test (also called Mann-Whitney U test) is a nonparametric test 

that can be used to determine whether two independent samples come from populations with 

the same distribution (Larson & Farber, 2009). This statistical test is applicable when the 

samples are independent and it is useful when measurements can be sorted on ordinal scale, 

i.e. when the values tend to a continuous variable but may not have a normal distribution (Barros 

et al., 2018). 

The test was developed under the null hypothesis that the two samples have the same 

distribution, against the alternative that they have different distributions. It is necessary to 

choose the significance level (α), sometimes called risk level, which is the probability of rejecting 

the null hypothesis when it is true. The forcefulness of the null hypothesis can be determined by 

calculating the p-value and estimating the strength of evidence of the respective rejection or not 

that both samples have in the same distribution (Barros et al., 2018). The p-value is the 

probability obtained by finding the z value in the table of the normal distribution (Bluman, 2009). 

Thus, the null hypothesis that errors are equally distributed on both windows should be rejected 

if and only if the obtained p-value is smaller than the chosen significance level, otherwise it is 

accepted. The significance level chosen in this work was 5%.  

With the goal to compare the sensory acceptability, familiarity and willingness to pay between 

the first tasting session (Conventional wines) versus the second tasting session (Organic wines), 
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the pairwise Wilcoxon test was performed to assess eventual differences of sensory 

acceptability, familiarity and willingness to pay between each tasting session for all participant 

and all the wines together as well as each of the wines separated considering the following 

hypothesis: 

 

{

𝑯𝟎 = 𝑺𝒆𝒏𝒔𝒐𝒓𝒚 𝑨𝒄𝒄𝒆𝒑𝒕𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒓 𝑭𝒂𝒎𝒊𝒍𝒊𝒓𝒊𝒕𝒚 𝒐𝒓 𝑾𝒊𝒍𝒍𝒊𝒏𝒈𝒏𝒆𝒔𝒔 𝒕𝒐 𝑷𝒂𝒚 𝒊𝒔 𝒕𝒉𝒆 𝒔𝒂𝒎𝒆 𝒊𝒏 𝒕𝒉𝒆 
𝒇𝒊𝒓𝒔𝒕 𝒂𝒏𝒅 𝒔𝒆𝒄𝒐𝒏𝒅 𝒘𝒊𝒏𝒆 𝒕𝒂𝒔𝒕𝒊𝒏𝒈 𝒔𝒆𝒔𝒔𝒊𝒐𝒏.

𝑯𝟏 = 𝑺𝒆𝒏𝒔𝒐𝒓𝒚 𝑨𝒄𝒄𝒆𝒑𝒕𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒓 𝑭𝒂𝒎𝒊𝒍𝒊𝒂𝒓𝒊𝒕𝒚 𝒐𝒓 𝑾𝒊𝒍𝒍𝒊𝒏𝒈𝒏𝒆𝒔𝒔 𝒕𝒐 𝑷𝒂𝒚 𝒊𝒔 𝒉𝒊𝒈𝒉𝒆𝒓 
𝒐𝒏 𝒕𝒉𝒆 𝒔𝒆𝒄𝒐𝒏𝒅 𝒘𝒊𝒏𝒆 𝒕𝒂𝒔𝒕𝒊𝒏𝒈 𝒔𝒆𝒔𝒔𝒊𝒐𝒏.

 

 

Where: 

H0: Null hypothesis 

H1: Alternative hypothesis 

If the p-value < 0,05 (considering a significance level of 5%) the null hypothesis is rejected, 

which means that the alternative hypothesis is true. 

As in the third tasting session (Conventional and Organic wines), the tasters had to answer if 

they thought that the tasted wine was organic or not, and therefore another Wilcoxon test was 

done to assess if the sensory acceptability, familiarity and willingness to pay were the same 

between the people that thought that the wine was organic and the people that answered the 

wine was conventional. Under these circumstances, the two hypotheses would be: 

 

{

𝑯𝟎 = 𝑺𝒆𝒏𝒔𝒐𝒓𝒚 𝑨𝒄𝒄𝒆𝒑𝒕𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒓 𝑭𝒂𝒎𝒊𝒍𝒊𝒂𝒓𝒊𝒕𝒚 𝒐𝒓 𝑾𝒊𝒍𝒍𝒊𝒏𝒈𝒏𝒆𝒔 𝒕𝒐 𝑷𝒂𝒚 𝒊𝒔 𝒕𝒉𝒆 𝒔𝒂𝒎𝒆 
𝒇𝒐𝒓 𝒕𝒉𝒐𝒔𝒆 𝒘𝒉𝒐 𝒕𝒉𝒐𝒖𝒈𝒉𝒕 𝒕𝒉𝒆 𝒘𝒊𝒏𝒆 𝒘𝒂𝒔 𝒐𝒓𝒈𝒂𝒏𝒊𝒄 𝒂𝒏𝒅 𝒇𝒐𝒓 𝒕𝒉𝒐𝒔𝒆 𝒘𝒉𝒐 𝒏𝒐𝒕.

𝑯𝟏 = 𝑺𝒆𝒏𝒔𝒐𝒓𝒚 𝑨𝒄𝒄𝒆𝒑𝒕𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒓 𝑭𝒂𝒎𝒊𝒍𝒊𝒂𝒓𝒊𝒕𝒚 𝒐𝒓 𝑾𝒊𝒍𝒍𝒊𝒏𝒈𝒏𝒆𝒔𝒔 𝒕𝒐 𝑷𝒂𝒚 𝒊𝒔 𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒕 
𝒇𝒐𝒓 𝒕𝒉𝒐𝒔𝒆 𝒘𝒉𝒐 𝒕𝒉𝒐𝒖𝒈𝒉𝒕 𝒕𝒉𝒆 𝒘𝒊𝒏𝒆 𝒘𝒂𝒔 𝒐𝒓𝒈𝒂𝒏𝒊𝒄 𝒂𝒏𝒅 𝒇𝒐𝒓 𝒕𝒉𝒐𝒔𝒆 𝒘𝒉𝒐 𝒏𝒐𝒕.

 

 

Where: 

H0: Null hypothesis 

H1: Alternative hypothesis 

If the p-value < 0,05 (considering a significance level of 5%) the null hypothesis is rejected, 

which means that the alternative hypothesis is true. 
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2.3.2. Sensory descriptors 

The sensory characterization of the wines was done by a free-choice profiling assuming that 

panelists had previous common training (Pérez et al., 2007). A chi-squared test was performed 

with comparison of proportions to each descriptor category in each tasting session to check if 

the descriptors frequency was changing according to the session´s theme. Chi-squared tests 

are hypothesis tests for qualitative data where there are categories instead of numbers. With 

nominal qualitative data, it is possible only to count (since ordering and arithmetic cannot be 

done). Chi-squared tests are therefore based on counts that represent the number of items in 

the sample falling into each category. The chi-squared statistic measures the difference 

between the actual counts and the expected counts (assuming validity of the null hypothesis 

that the categories are independent of one another, in a significance level of 5%) (Siegel, 2016).  

Additionally, in the third tasting session (theme: Conventional and Organic wines), besides the 

proportion of citation of each flavour descriptor, a Pearson’s Chi-squared test was performed to 

the main descriptors: unpleasant, animal/undergrowth, oxidised and reductive. This way the 

considered hypotheses were: 

 

{
 
 

 
 

𝑯𝟎 = 𝑻𝒉𝒆 𝒘𝒊𝒏𝒆 𝒃𝒆𝒊𝒏𝒈 𝒊𝒅𝒆𝒏𝒕𝒊𝒇𝒊𝒆𝒅 𝒂𝒔 𝒐𝒓𝒈𝒂𝒏𝒊𝒄 𝒂𝒏𝒅 𝒅𝒆𝒔𝒄𝒓𝒊𝒃𝒆𝒅 
                            𝒂𝒔 𝒖𝒏𝒑𝒍𝒆𝒂𝒔𝒂𝒏𝒕, 𝒂𝒏𝒊𝒎𝒂𝒍 𝒖𝒏𝒅𝒆𝒓𝒈𝒓𝒐𝒘𝒕𝒉, 𝒐𝒙𝒊𝒅𝒊𝒔𝒆𝒅 𝒐𝒓 𝒓𝒆𝒅𝒖𝒄𝒕𝒊𝒗𝒆  

𝒂𝒓𝒆 𝒊𝒏𝒅𝒆𝒑𝒆𝒏𝒅𝒆𝒏𝒕 𝒐𝒇 𝒐𝒏𝒆 𝒂𝒏𝒐𝒕𝒉𝒆𝒓.
𝑯𝟏 = 𝑻𝒉𝒆 𝒘𝒊𝒏𝒆 𝒃𝒆𝒊𝒏𝒈 𝒊𝒅𝒆𝒏𝒕𝒊𝒇𝒊𝒆𝒅 𝒂𝒔 𝒐𝒓𝒈𝒂𝒏𝒊𝒄 𝒂𝒏𝒅 𝒅𝒆𝒔𝒄𝒓𝒊𝒃𝒆𝒅 𝒂𝒔 𝒖𝒏𝒑𝒍𝒆𝒂𝒔𝒂𝒏𝒕,

𝒂𝒏𝒊𝒎𝒂𝒍 𝒖𝒏𝒅𝒆𝒓𝒈𝒓𝒐𝒘𝒕𝒉, 𝒐𝒙𝒊𝒅𝒊𝒔𝒆𝒅 𝒐𝒓 
𝒓𝒆𝒅𝒖𝒄𝒕𝒊𝒗𝒆 𝒂𝒓𝒆 𝒅𝒆𝒑𝒆𝒏𝒅𝒆𝒏𝒕 𝒐𝒇 𝒐𝒏𝒆 𝒂𝒏𝒐𝒕𝒉𝒆𝒓.

 

 

Where: 

H0: Null hypothesis 

H1: Alternative hypothesis 

If the p-value < 0,05 (considering a significance level of 5%) the null hypothesis is rejected, 

which means that the alternative hypothesis is true.  

All the statistical analysis was done by R (https://www.r-project.org/). 

 

 

 

 

https://www.r-project.org/
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3. Results 

3.1. Online survey 

In total, 220 people answered the online survey where 101 (45.9%) were women and 119 

(54.1%) were men. The average age was 31.0 ± 9.2 years old. The large majority of respondents 

were from Europe (57.7%), followed by South America with 20.9%, North America (11.4%), Asia 

(5.0%), Africa (2.7%) and Oceania (2.3%). From the European participants, 47.3% were from 

Portugal (APPENDIX IV). The overall demographic information is shown in Table 3.1. 

Table 3.1. Respondent demographic characterization. 

Questionnaire questions Group Percentage (%) 

Age 

18 - 25  25.9 

26 - 32  47.3 

33 - 39  13.2 

40 - 46  5.0 

47 - 53  3.6 

> 53   5.0 

Gender 
Female  45.9 

Male   54.1 

Nationality 

Europe 

Portugal 27.3 

Italy 6.8 

France 10.5 

Spain 3.2 

United Kingdom  3.2 

Africa South Africa 2.7 

Asia 
Armenia 0.9 

Japan 0.9 

North America 
United States 8.6 

Canada 1.4 

South America 

Brazil 15 

Argentina 2.3 

Chile 2.3 

Oceania Australia 1.4 

Wine knowledge 

1 (I am a beginner)  0.9 

2  2.7 

3  21.8 

4  41.4 

5 (I am an expert)   33.2 

Consumption frequency 

Daily  33.2 

2-3 times per week  50.9 

1 time per week  13.6 

1-2 times per month  1.4 

Less than 1 time/month   0.9 

Monthly Net Income 

Below 600€  27.3 

600€ to 999€  17.2 

1000€ to 1499€  15.9 

1500€ to 2500€  26.4 

More than 2500€   13.2 
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About the level of knowledge about wine, considering (1) corresponds to “I am a beginner” and 

(5), “I am an expert”, 41.4% marked the option (4) while 33.2% chose the option “I am an expert”. 

Only 0.9% considered themselves beginners. From the people that considered themselves an 

expert in wines, all of them drink wine at least once per week. 45.2% said they drink wine daily 

and 45.2% said they drink wine 2 to 3 times per week. Only 9.6% answered they drink wine 

once per week. The average answer was 2 to 3 times per week. The youngest participant was 

a man from South Africa who was 19 years old and who drank wine 2 to 3 times per week and 

the oldest was a man from United States of America, 68 years old, who drinks wine daily.  

Regarding consumer’s view about organic wines, 74.1% of the participants were familiar with 

organic wines, 24.1% said they were “more or less” familiar with it and 1.8% only were not 

familiar with organic wines. When asked about their consumption habits, 35.5% prefer to buy 

organic wines instead of conventional wines and 38.6% did not have any preference on buying 

either organic or conventional wine. Furthermore, 78.2% were willing to pay more for an organic 

wine in comparison to a conventional wine with similar characteristics. The average of how much 

more they were willing to pay for an organic wine compared to a conventional wine was 2 € per 

bottle (Table 3.2). 

Table 3.2. Percentage of familiarity with organic wines, preference of purchasing and 

willingness to pay for an organic wine in comparison to a convention wine with similar 

characteristics. 

Questionnaire questions Percentage (%) 

Are you familiar with organic wines? 

Yes 74.1 

More or Less 24.1 

No 1.8 

 
 

Do you prefer to buy organic wines instead of conventional wines? 

Yes 35.5 

No 25.9 

It does not make a difference for me 38.6 

 
 

Are you willing to pay more for an organic wine in comparison to a 
conventional wine with similar characteristics? 

Yes 78.2 

No 21.8 
  

How much are you willing to pay for an organic wine compared to a 
conventional wine? 

0€ per bottle 16.8 

1€ per bottle 7.7 

2€ per bottle 35.5 

More than 2€ per bottle 40.0 
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A list of statements regarding organic wines was assessed, where the participants were asked 

their level of agreement of disagreement to each statement. The results of this assessment are 

presented in Figure 3.1. Most respondents (73.6%) agreed that the organic wine marking is 

growing. The oldest participant was included in this category while the youngest was undecided. 

The majority of the people agreed (54.1%) and somewhat agreed (25%) that the health and 

environmental value of organic wine is worth the premium to be paid while only 2% disagreed 

with that statement. The youngest and the oldest participant both answered they somewhat 

agreed with it. 48.2% agreed that organic wines cost more than conventional wines. Regarding 

the statement “When you buy organic wine you help the environment”, 54.6% of the participants 

agreed with it and 26.8% somewhat agreed with it. The oldest participant somewhat agreed with 

it and the youngest somewhat disagreed.  

Additionally, 68.2% of the participants agreed (34.1%) and somewhat agreed (34.1%) that 

organic wines taste different from conventional wines. Only 7.3% disagreed with that statement. 

The youngest participant agreed with the statement and the oldest was undecided. 40.5% 

agreed that organic wines may not taste good but 25% did not agree with that statement. 

Furthermore, 72.7% disagreed that they would not mind if an organic wine tastes weird. Also, 

49.1% agreed that they would prefer to choose organic wine with expert endorsement. 

Finally, who most appreciate organic wines, that prefer to buy organic wines instead of 

conventional ones, that are willing to pay 2€ or more per bottle compared to a conventional wine 

are women that drink wine at least once a week, but most of them drink wine daily. They agree 

that the organic wine market is growing and that when they buy organic wine, they are helping 

the environment. They also agree that the health and environmental value of organic wine is 

worth the premium to be paid. Additionally, they believe that organic wines taste different from 

conventional wines and them somewhat agree that the organic wine may not taste good.     
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Figure 3.1. Statement agreement regarding conventional and organic wines. 

 

3.2. Wine tasting sessions 

 

3.2.1. Panel characterization 

The tasting panel consisted of 48 participants (24 males and 24 females). Their ages ranged 

from 21 to 57 years old (average 27.5 ± 8.1 years old). Most of the panel (91.7%) were non-

smokers. The frequency of wine consumption was 14.6% daily, 4.7% two to three times per 

week and 43.7% one time per week. Regarding their knowledge towards wine, 14.6% 

considered themselves experts; 8.3% advanced; 50%, intermediate and 27.1%, beginners. The 

majority of the participants was from Portugal (56.3%). The overall characterization is shown in 

Table 3.3. 

0 50 100 150 200

The organic wine market is growing.

When you buy organic wine you help the
environment.

Organic wines cost more than conventional
wines.

The health and environmental value of organic
wine is worth the premium to be paid.

Organic wines taste different from
conventional wines.

The organic wine may not taste good.

I don’t mind if organic wines taste weird.

I would prefer to choose organic wine with
expert endorsement.

How much do you agree with these statements?

Disagree

Somewhat disagree

Undecided

Somewhat agree

Agree
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Table 3.3. Panel categorization. 

Panel Categorization Percentage (%) 

How to you rate yourself in relation to wine knowledge? 

Beginner 27.1 

Intermediate 50.0 

Advanced 8.3 

Expert 14.6 

 
 

How often do you drink wine? 

Daily 14.6 

2-3 times per week 41.7 

1 time per week 43.7 

1-2 times per month 0 

Occasionally (less than 1 time per month) 0 

 
 

Which country are you from? 

Portugal 56.3 

Germany 22.9 

Italy 16.7 

Brazil 12.5 

England 4.2 

France 2.1 

Colombia 2.1 

Hungary 2.1 

India 2.1 

 

 

3.2.2. Wine liking 
 

The sensory acceptability scale was determined using a five-point scale where (1) stands for 

“Dislike very much” and (5), “Like very much”. The average of sensory acceptability on the first 

tasting session (theme: conventional wines) was 2.13 while the average on the second tasting 

session (theme: organic wines) was 3.76 (Table 3.4). For all the wines the p-value was less than 

0.05, which means that there was a significant difference between the two first tasting sessions, 

exposing that for all the organic and conventional wines the panelists liked them more on the 

second tasting session, when they thought all the wines were organic, compared to the first 

tasting session where they thought all the wines were conventional (Table 3.5). The significant 

difference on a level of significance of 5% can be also seen comparing the first and third tasting 

as well as concerning the second and third tasting. 
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Table 3.4.  Average of sensory acceptability for each wine in every tasting session. 

Production mode Wines  

Average of Sensory Acceptability 

1st Tasting 2nd Tasting 3rd Tasting 

Organic 

QCB 2016 2.38 4.04 3.69 

SB 2016 1.77 3.40 2.13 

VO 2015 2.27 3.31 2.10 

ST 2012 1.73 3.48 2.19 

ST 2014 2.14 3.65 2.15 

QCT 2015 2.64 3.85 3.27 

Conventional 
CC 2013 1.94 4.15 2.58 

PNB 2015 2.15 4.21 2.52 

Session average  2.13 3.76 2.58 

Distractor Conventional 
Wines average 

 3.24 3.88 - 

 

Table 3.5. p-value of the Wilcoxon test performed between the three tasting sessions to assess 

if there were significant differences in sensory acceptability between them (If the p-value < 0,05, 

considering a significance level of 5%, the null hypothesis is rejected). 

Tasting Session 
p-value 

1st Tasting 2nd Tasting 

2nd Tasting < 2𝑒−16 - 

3rd Tasting  9𝑒−10  < 2𝑒−16 

 

To get a deeper insight into the shift of liking scores, the frequency of answer in each category 

is shown in Table 3.6. 

Table 3.6. Frequency of answer in each category of sensory acceptability (where (1) stands for 

“I dislike very much” and (5), “I like very much”) per wine tasting session.  

Sensory 
Acceptability 

Frequency 

1st Tasting 2nd Tasting 3rd Tasting 

1 114 0 54 

2 143 11 134 

3 97 139 125 

4 25 165 62 

5 5 69 9 
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Regarding the third tasting session, the average of sensory acceptability for each wine 

considering the participants that thought the respective wine was organic or conventional can 

be found on Table 3.7.  

The p-value for every wine found by the Wilcoxon test can also be seen on Table 3.7. The goal 

was to observe if the sensory acceptability was different for those who thought the wine was 

organic and for those who did not, and as all the p-values found are higher than 0.05. It shows 

that there was no significant difference between the sensory acceptability of those who thought 

the wine was organic and those who did not. 

Table 3.7.  Frequency of how many people thought the wine was organic or not, the average of 

sensory acceptability in the third tasting session for each wine per when the panelists thought 

the wine was organic or conventional and also the p-value of the Wilcoxon test performed to 

each wine comparing, in the third tasting session, the sensory acceptability between the 

panelists who thought the wine is organic and those who did not (If the p-value < 0.05, 

considering a significance level of 5%, the null hypothesis is rejected). 

Production 
Process 

Wines  

Frequency Average of Sensory Acceptability 

Panelists 
that thought 

the wine 
was organic 

Panelists that 
thought the 

wine was 
conventional 

Panelists that 
thought the 

wine was 
organic 

Panelists that 
thought the 

wine was 
conventional 

p-value 

Organic 

QCB 2016 3 45 2.67 3.76 1.0 

SB 2016 45 3 2.09 2.67 0.9 

VO 2015 42 6 2.05 2.50 0.9 

ST 2012 43 5 2.07 3.20 1.0 

ST 2014 39 9 1.97 2.89 1.0 

QCT 2015 6 42 3.17 3.29  0.7 

Conventional 
CC 2013 37 11 2.32 3.45 1.0 

PNB 2015 40 8 2.42 3.00 1.0 

 

The Table 3.8 shows the frequency of answers to each category of sensory acceptability for 

each wine divided by the people who thought that specific wine was organic or not.  
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Table 3.8.  The frequency of answers to each category of sensory acceptability for each wine 

divided by the people who thought that specific wine was organic or not. 

Do you think is 
this an organic 

wine? 
Wines 

Sensory Acceptability 

1 2 3 4 5 

No 

QCB 2016 0 3 12 23 7 

SB 2016 0 1 2 0 0 

VO 2015 1 2 2 1 0 

ST 2012 0 0 4 1 0 

ST 2014 0 2 6 1 0 

QCT 2015 2 1 22 17 0 

CC 2013 0 2 3 5 1 

PNB 2015 0 2 4 2 0 

Yes 

QCB 2016 0 1 2 0 0 

SB 2016 10 24 8 3 0 

VO 2015 9 23 9 1 0 

ST 2012 11 18 14 0 0 

ST 2014 12 16 11 0 0 

QCT 2015 0 1 3 2 0 

CC 2013 2 24 8 3 0 

PNB 2015 7 14 15 3 1 

 

3.2.3. Familiarity  

The familiarity scale was determined using a five-point scale where (1) stands for “I am not 

familiar with this wine” and (5), “I am familiar with this wine”. The average of familiarity answers 

considering all the wines on the first tasting session (theme: conventional wines) was 2.51 while 

the average on the second tasting session (theme: organic wines) was higher: 2.88.  

The average of familiarity answers on the first tasting session (theme: conventional wines), on 

the second tasting session (theme: organic wines) and on the third tasting session (guessing 

session) for each wine can be seen on Table 3.9.  

A pairwise Wilcoxon test was performed to evaluate possible differences of familiarity involving 

each tasting (Table 3.10). Contrasting the first and second tasting session, it is conceivable to 

see that there is a significant difference regarding the familiarity concerning them. The significant 

difference on a level of significance of 5% can be additionally observed between the first and 

third tasting, and also between the second and third tasting. 
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Table 3.9.  Average of familiarity for each wine in every tasting session. 

 

Table 3.10. p-value of the Wilcoxon test performed between the three tasting sessions to assess 

if there were significant differences in familiarity between them (If the p-value < 0,05, considering 

a significance level of 5%, the null hypothesis is rejected). 

Tasting Session 
p-value 

1st Tasting 2nd Tasting 

2nd Tasting 7𝑒−07 - 

3rd Tasting 0.046 0.009 

 

The frequency of answer in each category can be seen on Table 3.11. 

Table 3.11. Frequency of answer in each category of familiarity (where (1) stands for “I am not 

familiar with this wine” and (5) “I am familiar with this wine”) per wine tasting session.  

Familiarity  

Frequency 

1st Tasting 2nd Tasting 3rd Tasting 

1 77 19 51 

2 125 115 97 

3 107 156 177 

4 60 82 55 

5 15 12 4 

Production Process Wines  
Average of Familiarity 

1st Tasting 2nd Tasting 3rd Tasting 

Organic 

QCB 2016 3.08 3.42 3.42 

SB 2016 2.10 2.50 2.25 

VO 2015 2.02 2.46 2.10 

ST 2012 2.56 2.73 2.60 

ST 2014 2.57 2.88 2.42 

QCT 2015 2.83 2.98 3.10 

Conventional 
CC 2013 2.25 2.85 2.71 

PNB 2015 2.65 3.21 2.56 

Session average  2.51 2.88 2.65 

Distractor Conventional 
Wines average 

 2.93 3.28 - 
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Even though the average of familiarity shows an increase for all the organic and conventional 

wines on the second tasting session, not all the wines had a significant difference on a level of 

significance of 5%. For the organic white wines SB 2016, VO 2015 and the organic red wine ST 

2014, the p-value was less than 0,05, which means that for those organic wines the panelists 

were more familiar to them on the second tasting session, when they thought all the wines were 

organic than in the first tasting session where they thought all the wines were conventional. 

Contrastingly, the organic white wine QCB 2016 and the organics red wines ST 2012 and QCT 

2015 did not show a significant difference on the familiarity between the two tasting sessions. 

In addition to this, for the two conventional wines, CC 2013 and PNB 2015 the p-value was 

under 0,05, showing that the participants were more familiar with those wines when they thought 

all wines were organic (second tasting session). 

The average of familiarity for each wine considering the participants that thought the respective 

wine was organic or conventional can be found on Table 3.12. All the p-values found were higher 

than 0.05, showing that there was no significant difference between the familiarity of those who 

thought the wine was organic and those who did not.  

Table 3.12.  Average of familiarity in the third tasting session for each wine per when the 

panelists thought the wine was organic or conventional. 

Production Process Wines  

Average of Familiarity 

Panelists that 
thought the wine 

was organic 

Panelists that 
thought the 

wine was 
conventional 

p-value 

Organic 

QCB 2016 3.44 3.00 0,8 

SB 2016 2.20 3.00 1.0 

VO 2015 2.10 2.17 0,6 

ST 2012 2.56 3.00 0,9 

ST 2014 2.28 3.00 1.0 

QCT 2015 3.67 3.02 0.04 

Conventional 
CC 2013 2.54 3.27 1.0 

PNB 2015 2.55 3.62 0.5 

 

3.2.4. Willingness to pay 

The willingness to pay scale was determined using a five-point scale where (1) stands for “Less 

than 5€”, (2) for “5 to 10€”, (3) for “10 to 20€”, (4) for “20 to 30€” and (5) for “More than 30€”. 

The average of willingness to pay answers on the first tasting session (theme: conventional 

wines) was 4.44 corresponding to “Less than 5€” while the average on the second tasting 

session (theme: organic wines) was 8.29 which is higher: “5 to 10€”.  
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The average of willingness to pay answers on the first tasting session (theme: conventional 

wines) and on the second tasting session (theme: organic wines) for each wine can be seen on 

Table 3.13.  

Table 3.13. Average of willingness to pay and the p-value of the Wilcoxon test performed to 

each organic wine comparing the willingness to pay between the first and second tasting 

sessions to assess if sensory acceptability is higher on the second tasting session (If the p-value 

< 0,05, considering a significance level of 5%, the null hypothesis is rejected).  

Production Process Wines  
Average of Willingness to Pay 

1st Tasting 2nd Tasting 3rd Tasting 

Organic 

QCB 2016 4.23 8.49 6.88 

SB 2016 3.65 8.07 4.48 

VO 2015 4.27 6.15 3.75 

ST 2012 3.85 6.78 4.48 

ST 2014 4.01 6.77 4.32 

QCT 2015 6.25 8.23 6.46 

Conventional 
CC 2013 4.32 10.21 6.35 

PNB 2015 4.90 11.61 4.95 

Session Average  4.44 8.29 5.20 

Distractor Conventional 
Wines average 

 6.21 8.56 - 

 

A pairwise Wilcoxon test was performed to assess potential differences of willingness to pay 

within each tasting (Table 3.14). Comparing the first and second tasting session, it is possible 

to see that there is a significant difference with respect to the willingness to pay between tasting 

sessions. The significant difference on a level of significance of 5% can be also seen among the 

first and third tasting similarly as concerning the second and third tasting. 

Table 3.14. p-value of the Wilcoxon test performed between the three tasting sessions to assess 

if there were significant differences in willingness to pay between them (If the p-value < 0,05, 

considering a significance level of 5%, the null hypothesis is rejected). 

Tasting Session 
p-value 

1st Tasting 2nd Tasting 

2nd Tasting < 2𝑒−16 - 

3rd Tasting 0,001  < 2𝑒−16 
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The frequency of answer in each category can be seen on Table 3.15. 

Table 3.15. Frequency of answer in each category of willingness to pay per wine tasting session.  

Willingness 
to pay  

Frequency 

1st Tasting 2nd Tasting 3rd Tasting 

< 5€ 258 40 209 

5 to10€ 108 281 153 

10 to 20€ 15 60 22 

20 to 30€ 2 3 0 

>30€ 1 0 0 

 

For all the organic and conventional wines the p-value was lower than 0,05 which means that 

for all the organic wines the panelists are willing to pay more for the wines on the second tasting 

session, when they thought all the wines were organic than in the first tasting session where 

they thought all the wines were conventional. 

The average of willingness to pay for each organic wine considering the participants that thought 

the respective wine was organic or conventional can be found on Table 3.16. 

The Table 3.16 also shows the p-value for every organic and conventional wine found by the 

Wilcoxon test. With the objective of assessing if the willingness to pay was different for those 

who thought the wine was organic and for those who did not, p-values were found. For all the 

wines the p-values are higher than 0.05. It shows that there is no significant difference between 

the willingness to pay of those who thought the wine was organic and those who did not.  

 

Table 3.16.  Average of willingness to pay (€) in the third tasting session for each wine per when 

the panelists thought the wine was organic or conventional. 

Production 
Process 

Wines  

Average of Willingness to Pay (€) 

Panelists that 
thought the wine 

was organic 

Panelists that thought 
the wine was 
conventional 

p-value 

Organic 

QCB 2016 7.50 6.83 0.3 

SB 2016 4.50 4.17 0.1 

VO 2015 3.57 5.00 0.9 

ST 2012 4.48 4.50 0.6 

ST 2014 3.97 5.83 1.0 

QCT 2015 5.00 6.67 1.0 

Conventional 
CC 2013 5.61 8.86 1.0 

PNB 2015 4.81 5.63 0.9 
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3.2.5. Flavour description 

The large diversity of individual descriptors generated was narrowed by gathering the free 

descriptors in clusters according to flavour similarity (Table 3.17) as described by Sáenz-

Navajas et al. (2012, 2013), Thuillier et al. (2015), Arroyo et al (2015), Ferreira et al. (2016), 

Coulon-Leroy et al. (2017) and Villière et al. (2019). The frequency of each description cluster 

per each wine and every tasting can be found in the APPENDIX V. In addition, an overall 

evaluation regarding the pleasantness was also included. 

The descriptor "Brettanomyces" presented under the category "Animal" encompasses several 

terms employed by the panelists, such as "barnyard", "stable", "horse's sweat" or even "brett" 

and "brettanomyces". As described by Wedral et al. (2010), those sensorial attributes are related 

to the activity of the spoilage yeast Brettanomyces bruxellensis and its subsequent production 

of volatile phenols above their respective detection threshold, thus affecting wine’s flavour 

negatively.  

The descriptor "Mousy" as well as the "Undergrowth" category of descriptors is also well 

documented by La Guerche et al. (2006) and Morales-Valle et al. (2010), and can be attributed 

to the grape's infection by fungus of the Penicillium genus, namely P. expansum, and the 

subsequent production of Geosmin, the molecule responsible of the "earthy" (including "wet 

leaves" and "forest floor"), "mousy" or "mushroom" off-flavour.  

However, Grbin and Henschke (2000) described the “Mousy” off-flavour to also be inherent to 

the activity of B. bruxellensis in wine. Therefore, the origin of the aromatic compounds 

responsible of both “Animal” and “Undergrowth” clusters of descriptors can be attributed to the 

microbiological activity of either a spoilage yeast or a fungus. As they can both be considered a 

microbiologically induced off-flavour, or taint, but without a clear distinction between each other, 

descriptors associated to both clusters “Animal” and “Undergrowth” will be regrouped under the 

“Animal / Undergrowth” cluster. 
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Table 3.17. List of free descriptors generated during the 3 tasting sessions. 

Descriptive Cluster 
Studied 

Cluster Examples of Free Descriptors 

Fruity 

Red fruits Cherry, raspberry, redcurrant, strawberry, gooseberry 

Black fruits Blackberry, blackcurrant, blueberry 

Citrus fruits Grapefruit, lemon, lime, citrusy 

Tree fruits Apple, pear, quince, apricot, peach 

Tropical fruits Lychee, mango, pineapple 

Over-ripe 

Ripe/Jam 
fruits 

Jam or compote of fruits 

Dried Fruits Date, fig, almond, walnut, hazelnut, raisin 

Floral Floral White flowers, violet, rose 

Woody/Spicy 

Spicy Spicy 

Sweet spices Black pepper, cinnamon, clove, curry, fennel, vanilla 

Woody Oaky, fresh wood 

Roasted Caramel, coffee, toasted, bread, smoky, chocolate 

Vegetal 

Dried Vegetal Dried Vegetal 

Fresh 
Vegetal 

Fresh Vegetal 

Liquorice Liquorice 

Animal/ 
Undergrowth 

Undergrowth 
Earthy, humus, mould, mushroom, forest floor, wet leaves, 
truffle 

Animal Brett, leather, musk, stable, mousy, barnyard, horse sweat 

Oxidised Oxidised Apple cider, cooked apple, honey, acetaldehyde, volatile acidity 

Fresh Fresh Good acidity 

Bitter Bitter Bitter 

Reductive Reductive Cooked cabbage 

Astringent Astringent Astringent 

Unpleasant Unpleasant Unpleasant 

 

3.2.5.1. Informed tasting sessions 

3.2.5.1.1. White wines 

 

The comparison between the description for each white wine (QCB 2016, SB 2016, VO 2015 

and CC 2013) within the first and second wine tasting session is presented in Figure 3.2. The 

proportions of citation of each descriptor cluster for the first two tasting sessions regarding all 

the white wines was analyzed by a chi-squared test with significance level of 5%.  

The panel description varied according to the wine. The organic wines QCB 2016 and VO 2015 

did not show differences between any descriptor cluster. For the organic wine SB 2016, it was 
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described basically in the same way on both studied tastings, except for the descriptor “Fruity” 

which frequency of citation increased from 45.8% to 77.1% on tasting two. Interestingly, the 

conventional wine CC 2013 showed a distinction in the descriptors “Fresh” and “Reductive”. 

When the information given was that all the wines tasted were conventional, 39.6% of the tasters 

mentioned “Fresh” and 56.2% mentioned reductive. The “Fresh” frequency increased to 83.3% 

and the “Reductive” decreased to 22.9% in the “organic” session. 

Overall, these results indicate that when description changed in the organic session, positive 

descriptors as “Fresh” increased and negative descriptors as “Reductive” decreased.  

Figure 3.2. Comparison of wine tasting descriptors for tasting session one (given information: 

conventional wines) and tasting session two (given information: organic wines) for each white 

wine: QCB 2016, SB 2016, VO 2015 and CC 2013. Descriptors followed by (*) shows a 

significant difference between the first and second tasting session, considering a significance 

level of 5%. 

* 

* 

* 
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3.2.5.1.2. Red wines 

The visual comparison between the predominant descriptors considered on the first and second 

wine tasting session for the red wine can be seen on Figure 3.3. The APPENDIX VI 

complements it by confirming that there are no significant differences between any of the 

descriptors cited. 

Figure 3.3. Comparison of wine tasting descriptors for tasting session one (given information: 

conventional wines) and tasting session two (given information: organic wines) for each red 

wine: ST 2012, ST 2014, QCT 2015 and PNB 2015. Descriptors followed by (*) shows a 

significant difference between the first and second tasting session, considering a significance 

level of 5%. 

The main descriptors pointed out for the organic wines ST 2012 and ST 2014 showed that both 

were described similarly. Regarding the organic red wine QCT 2015, three descriptors showed 

differences between the tastings: “Fresh”, “Fruity” and “Floral”. “Fresh” was not mentioned on 

* 

* 

* * 
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the conventional session, however on the second tasting session it was mentioned by 12.5% of 

the panelists. “Fruity” had also an increase from 77.1 to 95.8% in the organic session. 

Additionally, “Floral” also showed a raise in the organic session from 8.3% to 31.3% of the 

tasters brought it up compared to the 8.3% that mentioned it on the first tasting. The conventional 

wine PNB 2015 displayed an increase in “Floral” citation from 0% to 16.7%. Overall, as with the 

whites, when the descriptors changed in the organic session an increase in the positive 

descriptors was evidenced.  

 

3.2.5.2. The “guess” session 

The panelists had to indicate their choice of mode of production (Figure 3.4). Both organic wines, 

QCB 2016 and QCT 2015 were predominantly considered conventional by 93.75% and 87.5% 

of the tasters, respectively. Additionally, the two conventional wines CC 2013 and PNB 2015 

were considered principally organic with 77.1% and 83.3% of the panelists, respectively. The 

other four organic wines, SB 2016, VO 2015, ST 2012 and ST 2014 were rightfully considered 

as being organic.  

 

Figure 3.4. Production method chose by the panel for each wine. 

The description of the wine in this third tasting session was asked as a mean to justify panelists’ 

choices if one wine was considered to be organic or not, according to their sensorial perception. 

Regarding the descriptor “Animal/Undergrowth”, 52.5% of the tasters cited this descriptor when 

they thought the wine was organic and only 6.2% described the wine this way when considering 

the wine conventional. The descriptor “Oxidised” also appeared more on the description of 

people who thought the wine was organic (22.4%) than for people who believed the wine was 

conventional (5.4%). Another descriptor who followed the same logic was “Reductive”, 14.1% 
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mentioned reductive on the description of the wine they thought was organic and only 0.8% 

mentioned it while thinking the wine was conventional.  

Nevertheless, for positive wine descriptors such as “Fruity” and “Fresh”, the percentage of 

people who used those descriptors to justify that they thought the wine was conventional was 

higher than when they thought the wine was organic. In fact, 93% of the tasters described the 

wine as “Fruity” when they thought the wine was conventional against only 68.24% when 

thinking the wine was organic. Finally, 70.5% mentioned “Fresh” when describing a wine that 

they thought was conventional and only 33.7% used this descriptor when they thought the wine 

was organic.  

Pearson’s Chi-squared test was performed to a few descriptors that can be considered negative: 

“Unpleasant”, “Animal/Undergrowth”, “Oxidised” and “Reductive” to check if the wine being 

identified as organic and evaluated using such descriptors are dependent of one another (Table 

3.18). The p-values are all lower than 0.05, showing that on a significance level of 5%, those 

descriptors are correlated with the identification of the wine as being organic.  

Table 3.18. p-value of the Pearson’s Chi-squared test performed to the descriptors unpleasant, 

animal/undergrowth, oxidised and reductive to check if their citation is correlated with the fact 

the wine was considered to be organic (If the p-value < 0.05, considering a significance level of 

5%, the null hypothesis is rejected). 

Descriptor p-value 

Unpleasant 2𝑒−15 

Animal/Undergrowth < 2𝑒−16 

Oxidised 5𝑒−05 

Reductive 6𝑒−05  

 

3.2.5.3. Overall emotional responses 

In the sensory free description, tasters also quoted “unpleasant” that may be considered an 

overall judgement of emotional nature. Interestingly, except for VO2015, it was only used in the 

guess session. Moreover, this response was mostly linked to wines thought to be organic (Table 

3.19). A total of 47.5% of the tasters answered mentioned “Unpleasant” for these wines while 

only 6.2% mentioned “Unpleasant” when they thought the wine was conventional. 

The attachment of organic mode to unpleasantness was also shown by the responses given to 

the flawless wines. These wines were only mentioned unpleasant by less than 4.2% of the 

tasters.  
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The responses given in the guess session may be considered as the psychological construct of 

a wine supposed to be organic wine. Gathering the flavour descriptions and the emotional 

response for white (Figure 3.5) and red wines (Figure 3.6) in a word cloud (descriptors according 

to their size based on their frequency of occurrence for each wine) it becomes evident what may 

be regarded as the flavour and emotional short profile expected to characterize organic wines 

for a knowledgeable trained cohort: “unpleasant wines that are dominated by off-flavours”.   

Table 3.19. Percentage of citation of the descriptor unpleasant on each wine tasting session for 

each wine. Proportions followed by the same letter, in the row, do not differ between them 

considering a chi-square test with significance level of 5%. 

Percentage of citation of the descriptor Unpleasant (%) 

Production 
Process 

Wines 

Given Information 

Conventional Organic Guess 

Organic 

QCB 2016 00.0 a 00.0 a 04.2 a 

SB 2016 00.0 b 00.0 b 33.3 a 

VO 2015 22.9 b 10.4 b 45.8 a 

ST 2012 00.0 b 00.0 b 47.9 a 

ST 2014 00.0 b 00.0 b 39.6 a 

QCT 2015 00.0 a 02.1 a 02.1 a 

Conventional 
CC 2013 00.0 b 02.1 b 47.9 a 

PNB 2015 00.0 b 00.0 b 47.9 a 
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Figure 3.5. Word cloud designed to make the descriptors’ clusters for each white wine stand 

out according to their size based on their frequency of occurrence.   
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Figure 3.6. Word cloud designed to make the descriptors’ clusters for each red wine stand out 

according to their size based on their frequency of occurrence.   

 

4. Discussion 

From the 220 persons who answered the online survey, only 25.9% preferred to buy a 

conventional wine instead of an organic wine confirming what the majority of the consumers 

agreed (73.64%) and somehow agreed (22.73%) that the organic wine market is growing. These 

responses are in line with the studies of Forbes et al. (2009), Delmas et al. (2016), Laureati and 
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Pagliarini (2016), Abraben et al. (2017) Vitali Čepo et al. (2018) that say that the organic wine 

market is increasing worldwide. Moreover, 78.2% of the consumers are willing to pay more for 

an organic wine in comparison to a conventional wine with similar attributes which can be 

positively correlated with those that agreed with the statement “Organic wines cost more than 

conventional wines”. Ay et. al (2014) also reported that exists a higher willingness to pay for 

organic wines. Therefore, consumers believe that the organic wine cost more and are willing to 

pay a higher price. The consumers also think that what can justify this premium price for organic 

wines are the health and environmental values in agreement with the studies of Schmit et al. 

(2013), Rahman et al. (2014) and Sogari et al. (2015). 

Regarding the statement “Organic wines taste different from conventional wines” the big majority 

agreed with it. On that direction, 40.45% said that organic wines may not taste good but 25% 

did not agree that the fact of the wine being organic justifies the presence of unpleasant aromas. 

Additionally, 72.73% of the participants actually mind if the taste of the organic wine is weird, 

showing that the consumer does not want off-flavours, but that some of them expect off-flavours 

in organic wines, showing that the sensory characteristics of the wine influence on the 

appreciation (Frost & Noble, 2002; Niimi et al., 2017; Ristic et al., 2019).  

In the tasting sessions, a significant increase in sensory acceptability, familiarity and willingness 

to pay was observed under the label of “organic wines”. These results expose not only the 

influence of the organic “halo effect” on the perception of a wine, but it demonstrates that this 

bias influenced wine’s perception regardless of the actual production method of a wine.  

The sensory analysis of each wine, particularly the choice of descriptors employed by the 

panelists, exposed 2 distinct patterns when considering the first two tastings only. The first 

pattern was recurrent among 4 wines, regardless of their actual status. In the case of the organic 

wines, QCB 2016 showed a significant increase in repetitions of the “Fruity” descriptor, while 

QCT 2015 witnessed an increase for the descriptors “Fruity”, “Fresh” and “Floral”. Regarding 

conventional wines, such as CC 2013, an increase in the “Fresh” descriptor was observed while 

the occurrence of the “Reductive” descriptor strongly decreased. Freshness was associated to 

a positive sensory character while reduction was considered a negative aroma found in wine, 

according to Ristic et al. (2019). Therefore, such shift in the use of sensory descriptors can be 

responsible of the large increase in sensory acceptability and willingness to pay. The PNB 2015, 

also conventional, witnessed an increase in the use of the “Floral” descriptor. These results 

illustrate the influence of the bias, or belief of the organic status of a wine regardless of its actual 

status. Thus, when tasters were informed about the mode of production, the positive perception 

of organic wines was reflected in an increase of the positive characters being perceived by the 

tasters.  
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Moreover, the other 4 wines of interest, SB 2016, VO 2015, ST 2012 and ST 2014 (all of them 

organic wines), showed no significant difference in the sensory analysis between the first and 

second tasting. Even though positive descriptors were not increased in the second tasting for 

these 4 wines, negative descriptors (such as “Animal/Undergrowth”, “Reductive”, “Oxidised” and 

“Astringent”) were also not significantly decreased. However, as previously mentioned, a 

significant increase in sensory acceptability and willingness to pay was observed for these 4 

wines. As a result, these observations suggest that the acceptance of faulty wines was 

increased in the presence of an organic bias in a context of blind tasting. It appears that while 

the wines were still described with similar occurrence of wine faults’ perception, the overall 

appreciation of the wines by the panel increased, and this leads to the assumption that the 

organic bias raised the level of sensory driven liking and willingness to pay.  

However, when tasters had to guess the mode of production, the presence of off-flavours and 

the unpleasant character were the cue to recognize organic wines. Nevertheless, the mode of 

production is not guessed but the presence of off-flavours. Wines not presenting any sensory 

negative attribute are likely to be identified as conventional by the taster, regardless of its actual 

production method. Interestingly, the pleasantness attribute is considered by Yeshurun and 

Sobel (2010) as an essential part of the sense of smell which was coined by these authors as 

an “emotional sense”. Therefore, in the case of organic wines the psychological attachment is 

so strong that even a correctly recognized faulty wine may be considered better and deserving 

a higher price. 

When the tasters know the wine is organic, they recognize aromas that are more positive, 

appealing and that people prefer. It is the bottom-up process that starts from the wine as it is 

and the tasters evaluate it well, not needing their knowledge about organic wines because they 

value something already nice. But when the taster have to guess the production’s mode of the 

wine, they use the top-down process and then they use the faults as a clue to say if the wine is 

organic or not, because for their thoughts they know that a wine being organic enhances the 

appearance of defects. The organic label is worth more than the recognition of defects as it has 

a high affective load that overcomes the disgust of the flaws (White et al., 2020).  
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5. Conclusions and Perspectives 

Among the global wine market, we are currently witnessing a significant development of the 

organic wine’s segment. Even though organic wines occupy an increasingly important position 

regarding consumer’s attention, very few studies are focusing on the relevance of such status, 

or production method, in terms of consumer’s appreciation and sensorial perception. Indeed, 

sensory analysis of wines is well documented, but not regarding the perception of wines 

according to their production methods.  

This work exposed that the organic status seemed to benefit from a positive influence on the 

expectations, or even anticipation, of appreciation of a wine. Sensory acceptability and 

willingness to pay increased when in presence of organic wines. The evaluation of the wine 

flaws involved in such contradictive behavior, and the influence of the familiarity of the consumer 

with a wine’s sensorial profile, as well as the acceptance to negative flavours in various tasting 

contexts, will require further scientific investigation for a better understanding of the mechanisms 

involved in such contradiction.  
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APPENDIX I. Questionnaire answered by panelists before starting the wine tasting sessions. 

 

Selection and Recruitment of a Panel of Testers for Organoleptic and Sensorial 

Evaluation of Wines 

 

Complete the questionnaire with all the requested information, which will be kept confidential. 

Thank you for your participation. 

 

Name: 

Date of Birth:                              Phone number:                                    Gender:     F        M 

E-mail: 

 

 

 

How often do you consume wine? 

(  ) Daily         (  ) 2 to 3 times a week        (  ) 1 time a week           (  ) 1 to 2 times per month      

(  ) Occasionally (Less than 1 time per month) 

 

How do you rate yourself in relation to wine knowledge? 

(  ) Beginner                     (  ) Intermediate                   (  ) Advanced                      (  ) Expert 

 

Which country are you from? _________________________________________________ 

 

 

 

                                                                                                Yes No 
Are you intolerant or allergic to any food, condiment or ingredient? 
 

  

Do you take any medications that may influence your sense of smell or taste? 
 

  

Are you a smoker? 
 

  

Do you have any health restrictions that alcohol consumption is not 
recommended? 

  

Have you ever taken any sensory tests? 
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APPENDIX II. Tasting sheet provided to each panelist for the first and second session of 

tastings. 

 

Name: 

#___ 

 

In a 5-point scale where  (1) = I dislike the wine very much; and (5) = I like the wine very much.  

How do you appreciate this wine? 

(  ) 1      (  ) 2     (  ) 3     (  ) 4     (  ) 5 

 

Describe this wine:  ___________________________________________________________ 

 

In a 5-point scale where:  (1) = I am not familiar with this wine; and (5) = I am familiar with this wine. 

How familiar are you with the wine? 

(  ) 1      (  ) 2     (  ) 3     (  ) 4     (  ) 5 

 

How much are you willing to pay for this wine? 

(  ) Less than 5€       (  )  5€ to 10€       (  ) 10€ to 20€        (  ) 20€ to 30€        (  ) More than 30€ 

 

 

#___ 

 

In a 5-point scale where  (1) = I dislike the wine very much; and (5) = I like the wine very much.  

How do you appreciate this wine? 

(  ) 1      (  ) 2     (  ) 3     (  ) 4     (  ) 5 

 

Describe this wine:   __________________________________________________________ 

 

In a 5-point scale where:  (1) = I am not familiar with this wine; and (5) = I am familiar with this wine. 

How familiar are you with the wine? 

(  ) 1      (  ) 2     (  ) 3     (  ) 4     (  ) 5 

 

How much are you willing to pay for this wine? 

(  ) Less than 5€       (  )  5€ to 10€       (  ) 10€ to 20€        (  ) 20€ to 30€        (  ) More than 30€ 
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APPENDIX III. Tasting sheet provided to each panelist for the third session of tasting. 

 

Name: 

#___ 

 

In a 5-point scale where  (1) = I dislike the wine very much; and (5) = I like the wine very much.  

How do you appreciate this wine? 

(  ) 1      (  ) 2     (  ) 3     (  ) 4     (  ) 5 

 

Do you think this is an organic wine? 

(  ) Yes   (  ) No 

 

Why? Describe the wine (3 descriptors minimum):      _______________________________________ 

 

In a 5-point scale where:  (1) = I am not familiar with this wine; and (5) = I am familiar with this wine. 

How familiar are you with the wine? 

(  ) 1      (  ) 2     (  ) 3     (  ) 4     (  ) 5 

 

How much are you willing to pay for this wine? 

(  ) Less than 5€       (  )  5€ to 10€       (  ) 10€ to 20€        (  ) 20€ to 30€        (  ) More than 30€ 

 

 

 

 

#___ 

 

In a 5-point scale where  (1) = I dislike the wine very much; and (5) = I like the wine very much.  

How do you appreciate this wine? 

(  ) 1      (  ) 2     (  ) 3     (  ) 4     (  ) 5 

 

Do you think this is an organic wine? 

(  ) Yes   (  ) No 

 

Why? Describe the wine (3 descriptors minimum):      _______________________________________ 

 

In a 5-point scale where:  (1) = I am not familiar with this wine; and (5) = I am familiar with this wine. 

How familiar are you with the wine? 

(  ) 1      (  ) 2     (  ) 3     (  ) 4     (  ) 5 

 

How much are you willing to pay for this wine? 

(  ) Less than 5€       (  )  5€ to 10€       (  ) 10€ to 20€        (  ) 20€ to 30€        (  ) More than 30€ 
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APPENDIX IV.  Percentage of country of origin according to it continent of the online survey 

participants. 

Continent Country 
Percentage 

(%) 

Europe 

Albania 0.79 

Belgium 0.79 

Cyprus 0.79 

Finland 0.79 

France 18.11 

Georgia 2.36 

Germany 0.79 

Greece 2.36 

Hungary 2.36 

Italy 11.81 

Portugal 47.24 

Russia 0.79 

Spain 5.51 

United 
Kingdom 

5.51 

Africa South Africa 100.00 

Asia 

Armenia 18.18 

China 9.09 

India 18.18 

Israel 9.09 

Japan 18.18 

Lebanon 9.09 

Turkey 18.18 

North 
America 

Canada 12.00 

Mexico 12.00 

USA 76.00 

South 
America 

Argentina 10.87 

Brazil 71.74 

Chile 10.87 

Colombia 2.17 

Uruguay 4.35 

Oceania 

Australia 60.00 

New Zealand 40.00 
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APPENDIX V. Frequency of each descriptive cluster by wine for the 3 tasting sessions. 

 



 

74 
 

APPENDIX VI. Percentage of citation of each descriptor on the first and second wine tasting 

sessions for all the wines. Proportions followed by the same letter, in the row for the same 

wine, do not differ between them considering a chi-square test with significance level of 5%. 

 


