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Abstract: The wine industry is currently shifting toward more sustainable production practices. 

Due to the growing globalized wine market and the increasing environmental impacts, producers 

have begun to pay more attention to organic and biodynamic products. Using a systematic litera-

ture review, this review aims to investigate the biodynamic production system in the viticulture 

and winemaking process. In particular, the review examines, 1) the biodynamic practice and its 

main characteristics including the certification system; 2) the biodynamic market characteristics 

and the recent trends, the production costs and the marketing strategies adopted by wineries; 

3) the demand attributes and wine consumers’ perception on sustainable practices and “green 

products” such as biodynamic products; and 4) the association between the biodynamic wine 

chain and the environment. The review highlights the research progress in this field and reflects 

on the potentiality and needs of the biodynamic viticulture and wine sector. The literature clearly 

indicates the lack of knowledge regarding, mainly, the biodynamic farming concept and the label. 

Moreover, while it is clear that consumers are willing to spend more for an organic wine than for 

a conventional one, there are no data about the willingness to pay for biodynamic wines. Finally, 

the review concludes with implications and suggestions for further research.
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Introduction
The shift toward sustainable production of the food and wine sector is not a recent 

event. Sirieix and Remaud1 stated that since the early 1990s concerns about environ-

mental and sustainable practices and consumption acquired increasing popularity. 

The reasons for this are many, as follows: the growing public concern over climate 

change; an even more “green” consumer; the increasing competition on the market and 

the consequent industries’ necessity of differentiation strategy and positive corporate 

image and reputations.1–6 The attention toward environmentally friendly practices and 

green products is increasing in the worldwide consumers’ choices (organic- and/or 

biodynamic-labeled food or showing claims on sustainability or other bio-sounding 

expressions and characteristics). Environmental values also represent important 

drivers for winegrowers and industry, because they could represent a credential to 

offset an environmental impact of wine chain (ie, high food miles or a large carbon 

footprint caused by long transports).2,6,7 This is even more important if we consider 

that viticulture and wine industry have a strong connection with environment and a 

mutual influence is widely recognized not only in the phase of cultivation but also 

during the  vinification stages.6,8 A recent survey on consumer’s perceptions describes 
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the Italian wine market of the future as addressed toward 

organic-labeled, carbon-free, vegan or other environmentally 

friendly products.9 These characteristics appear to be com-

mon in the evolution of wine consumption in the Old World 

countries as on the New World wine markets (ie, the USA, 

Chile, Australia, New Zealand and South Africa) even if the 

consumers’ sensibility and interests are different.3,5,7,10

The biodynamic movement has strong connections with 

sustainability approach and is sometimes considered as an 

extreme evolution of organic agriculture. Organic and bio-

dynamic techniques are strictly linked but with an important 

difference: organic viticulture is regulated by an official set 

of rules (ie, in EU Council Regulation EC No 834/2007 

and EC Reg No 203/2012) while biodynamic regulation 

is still founded on a “voluntary” basis, without any public 

intervention. It is worth remembering that for a long period 

only grapes could be called organic and wine could only be 

labeled as “derived from organic grapes”, and this happened 

until 2012. The retard on the organic wine regulation probably 

could be one of the most important reasons for the lack of a 

biodynamic wine regulation at a global level.11

Currently, on the market, the presence of several competing 

“green” categories with different logos and claims (natural, 

organic, biodynamic, sustainable wine, etc) has created confu-

sion 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.10

The aim of this work is to provide an overview of the 

biodynamic wine sector based on the available literature and 

recent data. The analysis of the materials is performed accord-

ing to the following steps: first the biodynamic movement 

is explained in its main characteristics, and the certification 

system is included. A market analysis of the supply side 

dimensions and behavior and about the demand attributes (a 

large part of the surveyed literature is focused on the biody-

namic wine consumers) represents the main part of the work 

together with a review on the association between biodynamic 

wine chain and some environmental issues. Finally, some 

short considerations about the potentiality and needs of the 

biodynamic wine sector are made.

It should be noted that the literature about biodynamic 

viticulture and winemaking is not abundant; often biody-

namic is considered as a branch of sustainable approach to 

agriculture, and the literature mainly focuses on organic or 

green practices (including biodynamic but not specifically 

on it). To gain an idea about the available bibliography on 

biodynamic winegrowing, a concise keyword-based research 

has been performed in two academic search engines in April 

2016 (Scopus and Web of ScienceTM). The results have 

been quite a disappointment in terms of completeness and 

variety; three keyword-based searches, with “biodynamic 

viticulture”/“biodynamic vine”/“biodynamic wine”, showed 

that Scopus produced the largest number of records overall 

(43 totally, 23 only for “biodynamic wine”) and Web of Sci-

ence had 28 total records (seven records for “biodynamic 

viticulture”, 14 in Scopus). Scopus classification of these 

documents by subject area is interesting because it shows 

that beyond agriculture, biodynamic viticulture and wine 

represent fields of work for several different disciplines 

such as engineering, business and management, chemistry, 

medicine, arts and humanities (Figures 1 and 2).

The biodynamic viticulture and 
wine production: definition and 
regulations

The concept behind biodynamic is that everything in the 

universe is interconnected and gives off a resonance or 

“vibe”. […] Biodynamic viticulture is the practice of bal-

ancing this resonance between vine, man, earth and stars. 

Essentially, biodynamics is a holistic view of agriculture. 

(Interview with M Benziger – Benziger Family Winery is 

one of the most representative US wineries with organic 

and biodynamic certification).12

Biodynamic agriculture is founded on the anthroposophy 

theory, which states that the human being is in the middle 

between the earth and cosmos rhythms, bridging a gap 

between spiritual and material world. Soil, man, plants and 

all the natural and cosmic elements take part in a holistic 

view typical of biodynamic agriculture. Growers embrace 

this philosophical approach and it guides them in daily agri-

cultural practices. Considering this vision of agriculture and 

the role of biodynamic farmer in the universe, it is clear why 

biodynamic discipline sometimes appears more as a belief 

than as a cultivation technique.13–15

The biodynamic movement was funded in 1924 by 

R. Steiner (the term “biodynamic” was invented by him fol-

lowers16), who was the father of anthroposophy and pioneer 

of a holistic vision. In 1924, Steiner17 conducted eight lectures 

(in Koberwitz, Poland, June 1924) explaining the concepts 

of biodynamic agriculture as an answer to the increasing 

development of chemicals in agriculture.

Biodynamic agriculture is considered not only an eco-

nomic activity but also a cultural and creative action, and 

the farmer should play a role in all these areas. The farm 

must become a self-sustaining organism, ie, a closed system 

producing all the necessary stuffs for vineyards, winery and 

the life of the farmer–winemaker.16
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Special natural preparations (the so-called Steiner prepa-

rations, currently well-known as biodynamic preparations) 

are available for growers because synthetic substances are 

not admitted; they must be distributed in keeping with the 

rhythms of the nature. Moreover planting, harvesting and all 

the operations are regulated by a special calendar (based on 

lunar and planets cycles).

“Biodynamics occurs primarily in the vineyard before 

winemaking even happens”;12 after this, the biodynamic 

wine is considered nearly a human being; it preserves in 

itself the power of the original grape and the wine passes 

down this energy to the consumer (Demeter-International, 

2016).18

Regulatory issues and certification for 
biodynamic viticulture and wine
There are no official rules or regulations for the biodynamic 

sector, and EEC Reg 834/2007, 889/2008 and 203/2012 about 

organic agriculture are the only current legal requirements 

because being organic is a minimum step to be biodynamic. 
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So biodynamic wines have a double certification: one 

declares that they are organic and it is released by indepen-

dent monitoring bodies and the second (biodynamic) could 

be guaranteed by Demeter.

Since 1927, Demeter is the most important association in 

biodynamic agriculture and it is the only official certifier of 

these products at the international level. Demeter-International 

provides a set of standards for production and processing in 

agriculture for the use of Demeter, Biodynamic® and related 

trademarks and for labeling.19–21 In 2008, Demeter approved the 

first standards for biodynamic winemaking, but their impact 

has been assessed only after the publication of EEC Reg 

203/2012 on organic wine. Standards are subject to continuous 

improvement; practitioners are required to research and try to 

improve continually the processes in vineyard and in cellar.

Demeter has built up a network of individual certifica-

tion organizations worldwide, which includes 18 members 

and five guest members from Europe, America, Africa and 

New Zealand. Each Demeter National Association adopts 

the “Mother-House” International Standards and must adapt 

them to its current situation; each association is responsible 

for Demeter certification in its own country. The International 

Certification Office of Demeter-International is responsible 

for the certification of products and enterprises in coun-

tries that do not have an independent Demeter certifying 

organization.

Demeter can certify different types of products as bio-

dynamic; there are no limits of category. In a farm, every 

production can be certified usually within a biodynamic farm, 

which must live as a “self-contained entity”, and there are 

several different raw materials and products.16

Only those vineyards and wineries that comply with 

Demeter standards are permitted to use the Demeter certifi-

cation logos; they are certified as Demeter®/Biodynamic® 

“made from biodynamic grapes” or Demeter®/Biodynamic® 

“biodynamic wine” as wine production is concerned. 

 Demeter claims that 

Ideally, Demeter/Biodynamic® wine helps the development 

of nature and man, speaking to the senses and speaking to 

the mind. Demeter/Biodynamic® winegrowing is not a 

means to an end. Its purpose is to enrich the world and to 

celebrate the beauty of landscape and life. 

The second certification is more binding than the first 

because it provides that during vinification stages any kind 

of additive (tannins, sugar, yeasts, etc) should be avoided (i.e. 

sulphur dioxide is to be used to the minimum) and physical 

methods are preferable to chemical methods (flavoring from 

oak chips, osmosis, etc).

Worldwide biodynamic wine 
market: size and characteristics
There is a relationship between organic and biodynamic grow-

ing; most of the producers that use biodynamic practices are 

also organically certified. For this reason, it is interesting to 

begin with a brief overview related to the organic market. Over 

the past decades, the organic market has continued to grow.22 

According to Forschungsinstitut für biologischen Landbau 

(FiBL; or Research Institute of Organic Agriculture) data, in 

2014, 43.7 million hectares of agricultural land were managed 

organically with approximately 2.3 million farmers. In the 

same year, the global sales of organic food and drink reached 

80 billion US dollars.23 The regions with the largest organic 

areas are Oceania (17.3 million hectares, 40% of the global 

organic farmland), Europe (11.6 million hectares, 27% of the 

global organic farmland) and Latin America (6.8 million hect-

ares, 15%).23 Globally, the organic vineyards represent 4.5% 

of the total organic surface; at the EU level, this percentage 

grows up to 7.8%.23 The countries with the largest surfaces are 

Spain (84,381 hectares), Italy (72,361 hectares) and France 

(66,211 hectares), which during the period 2003–2014 reg-

istered a significant increase, respectively, of +413%, +128% 

and +307%. In France, wine constitutes an important part of 

the organic market, ie, more than 10%.24

In addition, biodynamic techniques are steadily increasing 

in most countries, as shown in Figure 3.

The number of farms has grown from 2,785 in 1997 to 

almost 5,000 in 2016 and the surface, during the same period, 

from 87,000 to 164,000 hectares.

As regards grapes for wine, biodynamic production is rep-

resented worldwide by 639 farms certified as Biodynamic® 

with the largest number in France (~300) and Italy (>70). The 

vineyards are ~11,000 hectares; France with 4,700 hectares 

is the country where biodynamic viticulture is mostly spread. 

Four countries register more than 1,000 hectares; two are 

traditional wine producers (Italy and Spain) and the others 

belong to the “New World” (USA and Chile).

The average surface of a biodynamic farm with grapes (for 

wine) varies from 4 to 30 hectares depending on the country 

(Table 1). According to Meissner,25 currently, biodynamic 

wineries have varied sizes, ranging from small winemakers that 

give the grapes in the consortium to small and medium busi-

nesses and to get to big companies with hundreds of hectares.

Organic wine is a growing business but relatively small 

if compared with the wine industry in general; the biody-

namic market is much smaller than the organic one and most 

wineries are small-scale, family-oriented businesses.26,27 In 

addition, Castellini et al,8 indicate a smaller size for Italian 

biodynamic wineries (<3 hectares) compared to the average 
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size of the sample surveyed in that study (10.4 hectares), 

which also includes organic wineries. Hence, the biodynamic 

wine segment can be considered as a niche within a niche;28 

producing wine in a niche is a widely diffused strategic 

behavior among small wineries.29

Moreover, the producers consider biodynamic wine more 

balanced and complex, providing increased aromas and 

authenticity.30 In some cases, wineries choose green orienta-

tion as a strategic lever for achieving product differentiation 

and to be more competitive on the market.26,30,31

Biodynamic food and wine consumption are becoming 

more popular among consumers, and consumption level has 

increased throughout the world. Organic/biodynamic wine con-

sumption has increased in both production countries (such as 

Italy, France and Spain) and large importers (Northern Europe, 

Japan and the USA).32,33 It is important to underline that given 

the prejudice of bio-food consumers against alcohol and wine 

(considered unhealthy products), the most interesting targets 

for organic/biodynamic wine are “ordinary” consumers.32,33

Production costs of biodynamic grapes 
and wine
The production costs include both the cost of vineyard opera-

tions and those of vinification. The economic amounts are 

difficult to assess because they depend on different variables 

including, for example, the size of vineyard, planting density, 

climatic conditions and consequently the grape and wine 

quality.34 Costs may differ from conventional or organic 

viticulture mainly because of the nutrition, weed and pest 

and disease management of the cultivation.

The vineyard cost includes operations, harvest and any 

assessment and/or certification fees. According to Delmas 
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Note: Data courtesy of Demeter-International data.

Table 1 Demeter-certified vineyards worldwide

Country Number of 
farms with 
grapes for 
wine*

Area 
(hectares) 
with grapes 
for wine

Average 
hectares/
farm

Certified by DI members
Austria 34 348 10.2
Belgium 1
Brazil 1 19
France 286 4,706 16.5
Germany 54 218 4
Italy 74 1,303 17.6
The Netherlands 2 1 0.5
New Zealand 8 241 30.1
Slovenia 9 69 7.7
Spain 33 1,014 30.7
Switzerland 37 215 5.8
UK 6 35 5.8
USA 58 1,314 22.7

Certified by DI (ICO)
Argentina 9 312 34.7
Chile 17 1,224 72
Czech Republic 1 53
Greece 1 5
Hungary 3 11 3.7
Mexico 1 4
Portugal 1 3
South Africa 3 93 31

Total 639 11,188

Notes: *Demeter certification and “in conversion” certification. Data courtesy of 
Demeter-International data. Statistics of biodynamic winegrowers worldwide. Not 
all farms included here are certified as biodynamic. Some of them are in conversion.
Abbreviations: DI, Demeter International; ICO, International Certification Office.

et al,35 the cost of growing organic wine grapes is from 10% 

to 15%, which is higher than that for conventional grapes, 

and the cost of growing biodynamic grapes increases again 

by 10–15% compared to that of the organic product.
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The cost of winemaking includes the costs of oak barrels, 

storage, bottling, labeling, marketing, sales and overheads. 

It is estimated that the overall cost of winemaking is similar 

for conventional, organic and biodynamic wines.35

Santiago and Johnston34 confirm this result with a survey 

designed and conducted in Australia during the 2009–2010 

growing season. In that study, operational costs were divided 

into vine practices (that are more expensive than conven-

tional) and canopy management (in this case, the costs 

were reduced). Only the costs that were potentially different 

between the two systems were considered and it was assumed 

that other operational costs (ie, for harvesting or pruning) 

were similar within the same grape quality range. The aver-

age total increase in operational costs between conventional 

and biodynamic vineyards was 11%.

In addition, biodynamic agriculture is more labor inten-

sive than conventional farming methods, because it requires 

more attention to detail.36 Many winemakers claim that 

biodynamics increased their workload by ~30% compared 

to conventional viticulture, mainly due to planning, organiz-

ing and preparing precisely calibrated natural treatments for 

their vineyards.26,37

It is important to highlight that the biodynamic farming 

system is associated with a lower yield per acre (of 20–30%) 

if compared to conventional technique.26,34

In conclusion, producing a bottle of biodynamic wine 

costs at least 50% more, but the sale price of the bottle is not 

much more expensive.37

The biodynamic certification is a multiple-step process 

including application and inspection; it must be renewed 

every year, and it represents a yearly additional cost for a 

biodynamic winery. It is based on a surface unit (ie, acre or 

hectare) and includes soil tests for traces of chemicals, check-

ing the vineyards’ health status and recording the application 

of compost and preparations. The certification cost includes 

also the royalty for the trademark, a membership fee and 

the cost of the inspectors. For these reasons (cost and length 

of the procedure), some biodynamic farms and wineries 

follow biodynamic rules but without certification.38 Often 

small farms prefer to certify grapes or wine only as organic, 

because in many cases for biodynamic there is no premium 

price on the market with respect to other green wines (low 

awareness of the consumers about the different typologies 

on eco-friendly labeled products).11

Distribution strategies
The role played by the different channels in the distribution 

of “bio”-agricultural products differs across countries. Con-

sidering Europe, in northern countries, Switzerland and the 

UK, modern retailers distribute most of the products (with 

shares ranging from 75% in the UK and Switzerland to 90% 

in Sweden), whereas in Mediterranean countries, traditional 

distribution channels have maintained an important role.11

Considering nonconventional wine, an important channel 

is represented by direct sale. Many Italian wineries prefer this 

kind of distribution, particularly during the start-up phase, 

to keep selling costs low. Furthermore, it is a suitable chan-

nel when there are low production volumes.8,11 In addition, 

the research conducted by McCullough et al38 in California 

found that a majority of biodynamic producers (55%) sold 

wines in their own tasting rooms.

According to Castellini et al,8 in Italy, the most used sale 

channels (33% wineries of the sample) are represented by 

wholesalers and traders. Other channels are represented by 

wineshops/bars and Hotellerie-Restaurant-Cafè (Ho.re.ca.; 

Ca. could mean cafè or catering).8,28,38 Finally, small wine-

growers prefer to sell their products through traditional retail-

ers, while large-scale wineries prefer foreign or domestic 

supermarket chains or direct selling to final consumers.39

Consumer preferences and 
perception toward biodynamic wine
Although much has been written about sustainable wine 

consumption in the past few decades, obtaining reliable 

information on consumer attitudes and preferences for bio-

dynamic wine can be an arduous task, as they have not been 

yet truly investigated.31,40–47

While some studies analyzed consumers’ preferences 

toward environmentally friendly wine products, considering 

carbon neutral, organic and further eco-friendly claims, only a 

few of them describe in detail consumers’ preferences toward 

biodynamic wine.2,7,48–54 Furthermore, although results from a 

number of studies reveal that most consumers are willing to pay 

a higher price for sustainable wines and a few estimated that 

environmentally friendly ones receive a very limited premium 

compared to conventional wines, to our best knowledge none 

describe the willingness to pay for biodynamic wines.5,26,55–59

Concern over definition and 
communication
Consumers are often unable to make informed purchase 

decisions when choosing among sustainable and conven-

tional food, because the benefits associated with sustainable 

products are poorly communicated to them and because they 

have limited knowledge of sustainable agricultural production 

practices.31,52,60 In addition, it could be difficult for producers 

to communicate complicated farming practices to consum-

ers.61 These problems seem to be particularly hard to solve for 
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biodynamic products in general and increase when dealing 

with biodynamic wines.62

First of all, an aspect that could create confusion among 

consumers seems to be the definition. Several authors pointed 

out that the definition of organic wine is not consistent glob-

ally, and related terms such as biodynamic and sustainable 

can be very confusing to the consumer.51,63,64 In addition, they 

explained that the exact criteria for what is needed to use dif-

ferent terms are usually not explained on the label and it is 

questionable whether most consumers would appreciate the 

small differences that distinguish one level from another.51 

Moreover, Szolnoki et al,65 by analyzing 55 interviews, 

showed that there is no common definition for sustainability 

in the wine industry and that organic/biodynamic is very often 

mixed up with sustainable farming.

Skepticism of labels and familiarity
In the wine industry, there are a number of different eco-labels 

related to organic and biodynamic certification that are only 

partially recognized and understood by consumers.36,66,67 

Delmas and Grant36 stated that a lack of knowledge about 

the various eco-labels (organic, made from organically grown 

grapes, and biodynamic) might diminish their signaling 

power. Moreover, currently, consumer awareness of sustain-

able winegrowing and winemaking is low and products and 

processes are confused with vague terms such as “green”. 

For example, Borra et al68 pointed out that on the one hand 

the sustainability of wines has a great appeal to Italian con-

sumers, and on the other hand they do not seem to know the 

implications of the application of this concept to winegrow-

ing and winemaking techniques. Ginon et al69 investigated 

how Burgundy wine consumers perceive a series of logos 

indicating environmental sustainability in wine production. 

They also considered the biodynamic wine production logo, 

which was associated with the category “organic wine”. Their 

findings suggested that consumers were not aware of the 

difference between environmentally sustainable practices; 

in fact, the biodynamic wine logo was not linked to the idea 

of reduced use of chemical products, additives or pesticides 

for the participants of this study. McCullough et al38 explored 

consumer knowledge and behavior of the millennial genera-

tion in California toward eco-labeled wines. They showed 

that millennials were a generally uninformed generation of 

consumers regarding eco-label wines and particularly about 

the practices associated with biodynamic products. Their 

results indicated that young consumers who were unfamiliar 

with biodynamic wines had a negative perception about their 

quality. A survey conducted at the University of California 

in 2006 provides insights into wine consumers’ familiarity 

with organic and biodynamic wines.35 A small percentage 

of 400 respondents (17%) were familiar with “wine from 

biodynamically grown grapes” and only 8% had tasted bio-

dynamic wines. Among the respondents who were familiar 

with organic wine, the vast majority (76%) had not heard of 

a biodynamic product. In addition, a survey carried out in 

Italy among 214 consumers has shown that 73% were not 

familiar with biodynamic wines, and that 17% were irregu-

lar consumers of them.70 In addition, by interviewing 203 

people, Borra et al68 found that 11% bought wines according 

to biodynamic parameters.

Furthermore, consumers’ perceptions of organic and 

biodynamic wines were assessed through an online survey 

by Delmas.71 Results showed that not only exposure to infor-

mation mattered to improve the perception of biodynamic 

wines, but the content of that information also mattered. 

Consumers with knowledge of organic wines tended to have 

a more positive attitude toward biodynamic wine, while the 

reverse was not true.

Kelley et al72 found in examining the factors on wine 

bottle back labels, representative of those found in the US 

market, the changes to wine bottle characteristics and the 

standard wine composition that appealed to consumers and 

could affect their purchasing decision, that only a minority 

of respondents were more likely to increase purchases if the 

wine was marketed as being “made with biodynamic grapes”, 

“biodynamic wine” or “Demeter-certified wine”, while 

changes that may invoke a positive response were decreased 

calorie content, wine made from “sustainably farmed” or 

“naturally farmed” grapes and producing United States 

Department of Agriculture (USDA)-certified organic wine.

Sirieix and Remaud1 conducted an online survey, of 151 

people living in Adelaide (Australia), about the perceptions 

of a number of eco-friendly claims (ie, organic, preservative 

free and biodynamic) compared to conventional wines. Their 

findings showed that biodynamic wines were associated with 

daily consumption, and then they were considered, to a lower 

extent, good to give as a gift, innovative, need education 

to appreciate and more expensive. To counterbalance the 

perception that only these wines have a genuine taste, they 

suggested trying to incorporate terms such as trendy and 

distinctive taste in the communication strategy of specific 

wines, such as the biodynamic ones.

Perception of quality and sensory 
evaluation
A number of studies explored the perception of quality and 

perceived differences between organic and biodynamic wines. 

For example, Parpinello et al73 found that panelists highlighted 
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differences in color intensity between organic and biodynamic 

wines, although no preference was found by consumers. With 

a sensory evaluation work, Ross et al74 indicated perceptible 

sensory differences between the 2003 and 2004 biodynami-

cally and organically grown wines produced from Merlot 

grapes. McCullough et al38 stated that an overwhelming 

majority of consumers in their sample who had tasted organic 

and biodynamic wines indicated a very positive experience 

with both wines. Delmas and Grant26 reported results from 

the survey conducted at the University of California (Santa 

Barbara) and stated that they varied greatly according to the 

familiarity of the respondents with wines. Among the respon-

dents, a few who had tasted biodynamic wine had a positive 

to very positive perception of the quality of the wine. But 

the majority of respondents expressed confusion, unjustified 

skepticism or an incorrect perception of biodynamic wine. 

Moreover, the majority of respondents who were not familiar 

with biodynamic wine associated the term with “genetically 

modified organisms” or bioengineered products.

As a result of this lack of awareness of consumers, Gabz-

dylova et al6 stated that customers’ demand is not one of the 

most important drivers behind the adoption of sustainable 

practices by wineries.

Health aspects of biodynamic wine
The association between wine and human health derives mainly 

from the presence of tannins and phenolics in the beverage; 

in fact, these substances appear to play a role as antioxidants 

and cancer preventive agents. Few articles have surveyed this 

issue, and in particular the number of those studying biody-

namic viticulture and wine (and their influence on health) is 

even more reduced.36 Reeve et al75 stated that the biodynamic 

method affects the vineyards increasing the grape sugar and 

phenol content in comparison to the organic system.36 There-

fore, biodynamic wines may also have higher concentration 

of tannins and polyphenolics, and consequently it could be 

possible to hypothesize a positive effect on human health.

Environmental concerns in the 
biodynamic wine sector
The wine industry can affect the environment not only 

through the activity of grape cultivation but also during the 

processing stage. In the field phase, soil erosion, pollution 

from fertilizers and pesticides and water use (and waste) 

represent the main negative impacts, whereas water use and 

waste (ie, from fermentation tank cleaning, barrels and the 

bottling line) and energy consumption are the principal envi-

ronmental concerns of the processing activity in the cellar.35

In a comparative study among conventional, organic, 

biodynamic and sustainable wineries, Szolnoki76 found that 

from a management point of view biodynamic units empha-

size the importance of the environment, whereas conventional 

wineries are more focused on the value chain optimization.

Some years ago, Biodynamic Agriculture Australia Ltd. 

(in the project “Farmers are the solution”; Biodynamics, 

2016) supported the idea that the use of the biodynamic 

method generally addresses to a better environmental sus-

tainability of the activity: less water used for agriculture, an 

increase in humus production with an improved soil texture.11 

In addition, biodynamic activity also improves the relation-

ship between the natural factors and the farmer and positively 

affects the life cycle. According to Reeve et al,75 the biody-

namic preparations can improve the vegetative–reproductive 

 balance of plants, increasing sugar and total polyphenol and 

anthocyanin concentrations of grapes.

The evaluation of the biodynamic environmental effects 

is often studied by comparing them with conventional and/

or organic techniques. Both biodynamic and organic systems 

pay attention to sustainability in vineyards and in the win-

ery, respecting nature, and they both try to reduce as much 

as possible the use of chemical elements, but there are also 

important differences. First of all, no industrial elements but 

only specific natural preparations can be used in biodynamics 

(the preparations admitted are made with natural ingredients, 

directly by the farmer himself or together with a biodynamic 

advisor. Special natural preparations are available for growers 

because synthetic substances are not admitted; they must be 

distributed in keeping with the rhythms of the nature. More-

over planting, harvesting and all the operations are regulated 

by a special calendar (based on lunar and planets cycles). The 

preparations must be sprayed on the field [dynamized water] 

or spread on the land), while the organic method permits 

specific active ingredients according to the situation; the 

timing of their applications is also different. Specifically, they 

are the horn silica preparation, horn manure preparation and 

compost preparations. This is required at least once a year 

at an appropriate time, and plant growth stage, before the 

first “in conversion to Demeter” certification can be issued. 

Demeter-certified farms are also strongly encouraged to use 

a composite preparation on those areas receiving no prepared 

compost in a particular year (Demeter-International) can 

be used in biodynamics, while the organic method permits 

specific active ingredients according to the situation; the 

timing of their applications is also different. Vastola and 

Tanyeri-Abur11 believe in many cases organic winegrowers 

naturally evolve towards biodynamic agriculture following 

their organic belief.
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The use of compost and biodynamic preparations can nour-

ish the soil, activating its food web, which generates humus, and 

it could improve plant resilience against water stress because the 

water holding capacity of soils is increased. These effects must 

be studied in depth, and they depend largely on the crops.3,77

A lower environmental impact of biodynamic viticul-

ture compared to the conventional system is also linked 

to the preference for manual labor over mechanical labor, 

the reduced use of lubricants and diesel with respect to the 

conventional.3

In the study by Colman and Päster,78 biodynamic wine has 

been compared to conventional and sustainable wines in terms 

of environmental impact of their transport to Chicago (US). 

Results are interesting: total carbon emission of biodynamic 

wine from France (specifically from Couleé de Serrant, the 

winery of Nicolas Joly, a French winegrower leader of bio-

dynamic winegrowing) is equal to 2.12 kg and it is the lowest 

value when compared with a US top brand conventional prod-

uct and with a sustainable wine made in California; however, 

they appear to be influenced by the typology of means of 

transport more than by the agriculture system.78

Conclusion
Biodynamic viticulture took origin in the past and today it 

could represent a sort of primitive agriculture. Hence, it is 

difficult to foresee the future of biodynamic winemaking 

and know what direction it will take. Probably, biodynamic 

agriculture will not reach widespread level of development 

but it will continue for a long time acting as a pressure force 

on the agrifood system.16

Some final remarks are as follows:

•	 Institutional programs and political measures can play 

an important role in enhancing the adoption of green 

practices as biodynamic certification among winegrow-

ers. More research and studies about this technique 

may stimulate and support the governmental actions. A 

stronger request for a public regulation of biodynamic 

vitiviniculture is necessary to give an official recognition 

and position to this sector.

•	 Biodynamic winegrowers’ movement should be better 

organized making it able to highlight proposals, commu-

nication and knowledge dissemination about the product. 

On the wine market, biodynamic official brands (certi-

fied by independent bodies and transparent criteria) are 

weakened by competition with other biodynamic brands 

only guaranteed by the producer themselves producer.10,36

•	 It is worth pointing out the necessity for biodynamic 

winemakers to better communicate their standards and 

characteristics in comparison to the other bio-sounding 

labels and claims. Many authors underline the impact 

on individuals’ perceptions of well-designed labeling 

practices and a clear certification logo.1,11 A collective 

communication about their distinctiveness could repre-

sent a good approach to consumers.1 Moreover, Szolnoki76 

says that it is essential to achieve a clear differentiation 

between sustainable and biodynamic (or organic) wines 

to facilitate the communication to the consumers and 

increase their knowledge about the product.

•	 Consumers’ pressure has created a market for wines 

inspired by environmental issues, such as biodynamic 

wines.2 In addition, sustainability has developed into a 

priority in the wine supply chain, which is very likely to 

become a major competitive advantage in the interna-

tional arena, and biodynamic production could be seen 

as a strategy to diversify production.2,8,31,79 Nevertheless, 

the reasons behind consumers’ attitudes, intention to 

purchase, and willingness to pay for sustainable and in 

particular biodynamic wines remain largely unexplored. 

Attempts to determine consumer perceptions of biody-

namic wine have returned results that indicate lack of 

knowledge regarding mainly the biodynamic farming 

concept and the label. Moreover there are no data about 

willingness to pay for biodynamic wines.

•	 Research on customer awareness of biodynamic wines is 

valuable information for addressing some of these issues 

and for the purposes of forecasting future trends.

•	 As far as the environmental impact of biodynamic 

viticulture is concerned, Villanueva-Rey et al3 conclude 

that biodynamic viticulture seems to be an attractive 

alternative in terms of environmental sustainability and 

organoleptic characteristics of the wine, although the 

consequences on production (low yields in comparison 

with an increasing demand) are not clear, and the debate 

on the positive effects of biodynamic farming on crops 

is currently open.

Disclosure
The authors report no conflicts of interest in this work.

References
 1. Sirieix L, Remaud H. Consumer perceptions of eco-friendly vs. con-

ventional wines in Australia. Presented at: 5th International Academy 
of Wine Business Research Conference; February 8-10. Auckland: 
2010. Available from: http://academyofwinebusiness.com/wp-content/
uploads/2010/04/SirieixRemaud-Consumer-perceptions-of-eco-
friendly-wines.pdf. Accessed July 5, 2016.

 2. Forbes SL, Cohen DA, Cullen R, Wratten SD, Fountain J. Consumer 
attitudes regarding environmentally sustainable wine: an exploratory 
study of the New Zealand marketplace. J Clean Prod. 2009;17(13): 
1195–1199.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com
http://academyofwinebusiness.com/wp-content/uploads/2010/04/SirieixRemaud-Consumer-perceptions-of-eco-friendly-wines.pdf
http://academyofwinebusiness.com/wp-content/uploads/2010/04/SirieixRemaud-Consumer-perceptions-of-eco-friendly-wines.pdf
http://academyofwinebusiness.com/wp-content/uploads/2010/04/SirieixRemaud-Consumer-perceptions-of-eco-friendly-wines.pdf


International Journal of Wine Research 2017:9submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

10

Castellini et al

 3. Villanueva-Rey P, Vazquez-Rowe I, Moreira MT, Feijoo G. Comparative 
life cycle assessment in the wine sector: biodynamic vs. conventional 
viticulture activities in NW Spain. J Clean Prod. 2014;65:330–341.

 4. Bashkaran S, Polonsky M, Cary J, Fernandez S. Environmentally sus-
tainable food production and marketing. Opportunity or hype? Br Food 
J. 2006;108(8):677–690.

 5. Heyns E, Herbst F, Bruwer J. The relevance and acceptance of green wines 
in South Africa: some marketing insights. J Wine Res. 2014;25(4):243–264.

 6. Gabzdylova B, Raffensperger JF, Castka P. Sustainability in the New 
Zealand wine industry: drivers, stakeholders and practices. J Clean 
Prod. 2009;17:992–998.

 7. Mueller S, Remaud H. Are Australian wine consumers becoming more 
environmentally conscious? Robustness of latent preference segments 
over time. Proceedings of the 5th International Academy of Wine Busi-
ness Research Conference; February 8-10. Auckland: 2010. Available 
from: http://academyofwinebusiness.com/. Accessed July 1, 2016.

 8. Castellini A, Mauracher C, Procidano I, Sacchi G. Italian market of 
organic wine: a survey on production system characteristics and mar-
keting strategies. Wine Econ Policy. 2014;3(2):71–80.

 9. Winemonitor.it. [homepage on the Internet]. Bologna (IT): Nomisma 
Society for Economic Studies (Agricultural and Food Research Unit). 
2016. Available from: http://www.winemonitor.it/en/. Accessed July 20, 
2016.

 10. Mariani A, Vastola A. Sustainable winegrowing: current perspectives. 
Int J Wine Res. 2015;2015(7):37–48.

11. Vastola A, Tanyeri-Abur A, [homepage on the Internet]. Non-Conven-
tional Viticulture as a Viable System: A Case Study in Italy. American 
Association of Wine Economists Working Paper; 2009. Available from: 
www.wine-economics.org/. Accessed June 9, 2016.

 12. Winefolly.com [homepage on the internet]. Creative Commons BY-NC-
SA. Seattle, WA: Wine Folly, llc; 2016. Available from: www.winefolly.
com. Accessed July 12, 2016.

 13. Norman A. Cosmic flavour, spiritual nutrition? The biodynamic agri-
cultural method and the legacy of Rudolf Steiner’s anthroposophy in 
viticulture. In: Cusack C, Norman A., editors. Handbook of new religions 
and cultural production. Leiden: Brill; 2012: 213-234

 14. Kirchmann H. Biological dynamic farming – an occult form of alterna-
tive agriculture? J Agric Environ Ethics. 1994;7(2):173–187.

 15. Reilly JK. Why are Top Winemakers Burying Cow Horns Filled with 
Manure on the Equinox? Because it Seems to Help Make Great Wine. 
Fortune Magazine; 2004. Available from: http://www.biodynam 
ics.on.ca/wp-content/uploads/2010/10/FortuneBiodynamics1.pdf. 
Accessed July 11, 2016.

 16. Phillips JC, Rodriguez LP. Beyond organic: an overview of biodynamic 
agriculture with case examples. Paper prepared for presentation at: the 
American Agricultural Economics Association Annual Meeting; July 
23-26. Long Beach, CA: 2006. Available from: http://ageconsearch.
umn.edu/bitstream/21036/1/sp06ph02.pdf. Accessed June 9, 2016.

 17. Steiner R. Agriculture. A Course of Eight Lectures. London: Bio-
dynamic Agricultural Association Rudolph Steiner House; 2016. 
Available from: www.biodynamics.com. Accessed 7 June, 2016.

 18. Demeter.net. [homepage on the Internet]. Demeter-International e.V. Darm-
stadt: 2016. Available from: www.demeter.net/. Accessed July 25, 2016.

 19. Demeter-International [homepage on the Internet]. Production Standards 
for the use of Demeter, Biodynamic® and related trademarks. June 2015 
to be implemented by each member country by 1st July 2016. 2016. 
Available from: http://www.demeter.net/. Accessed April 22, 2016.

 20. Demeter-International [homepage on the Internet]. Processing Standards 
for the use of Demeter, Biodynamic® and related trademarks. June 2015 
to be implemented by each member country by 1st July 2016. 2016. 
Available from: http://www.demeter.net/. Accessed April 22, 2016.

 21. Demeter-International [homepage on the Internet]. Labelling Standards 
for the use of Demeter, Biodynamic® and related trademarks. As at June 
2015 to be implemented by each member country by 1st July 2016. 2016. 
Available from: http://www.demeter.net/. Accessed April 22, 2016.

 22. Novaes Zilber S, Friel D, Machado do Nascimento LF. Organic wine 
production: the case of Bodega Colomé in Argentina. Int J Wine Bus 
Res. 2010;22(2):164–177.

 23. FiBL, IFOAM [homepage on the Internet]. The World of Organic Agri-
culture. Statistics and Emerging Trends. 2016. Available from: https://
fibl.org/. Accessed July15, 2016.

 24. IFOAM EU GROUP [homepage on the Internet]. Organic in Europe. 
Prospects and Developments. 2016. Available from: www.ifoam-eu.org/. 
Accessed July 15, 2016.

 25. Meissner G. Biodynamic Viticulture. Making Man the Foundation. 2016. 
Available from: www.aloislageder.eu/. Accessed May 25, 2016.

 26. Delmas MA, Grant LE. Eco-Labeling Strategies: The Eco-Premium 
Puzzle in the Wine Industry. Institute for Social, Behavioral, and Eco-
nomic Research; 2008. Available from: https://escholarship.org/uc/
item/4qv7c61b. Accessed 7 June, 2016.

 27. Formánková S, Tomšík P, Chládková H. Key factors influencing 
organic viticulture in the Czech Republic. Proceedings of the Inter-
national Scientific Conference on People, Buildings and Environment; 
 October 15–17. Kroměříž: Brno University of Technology, Faculty of 
Civil Engineering; 2014:89.

 28. Santini C, Gillinsky A, Cavicchi A, Claps M. A vision, a wine and a 
shining Star in the shadow of Montalcino: the story of a biodynamic 
pioneer in the heart of Tuscany. Presented at: the 6th AWBR International 
Conference; June 9-10. Bordeaux: 2011. Available from: http://www.
academia.edu/1167391/. Accessed June 20, 2016.

 29. Jarvis W, Goodman S. To Niche or not to Niche. Aust New Zeal Grape-
grower Winemaker J. 2003:106–111.

 30. Masson P. De l’agrobiologie à la viticulture biodynamique. In: 
Lamine C, Bellon S, editors. L’agriculture biodynamic. Transitions 
vers l’agriculture biologique. Pratiques et accompagnements pour des 
systèmes innovants. France: Editions Quae/èducagri editions; 2009;139.

 31. Vecchio R. Determinants of willingness-to-pay for sustainable wine: 
evidence from experimental auctions. Wine Econ Policy. 2013;2(2): 
85–92.

 32. Jonis M, Soltz H, Schmid O, Hofmann U, Trioli G. Analysis of organic 
wine market needs. Presented at: the 16th IFOAM Organic World 
Congress; June 16-20. Modena: 2008. Available from: http://orgprints.
org/12161/. Accessed July 11, 2016.

 33. Stolz H, Schmidt O. Consumer attitudes and expectations of organic 
wine. Presented at: the 16th IFOAM Organic World Congress; June 
16-20. Modena: 2008. Available from: http://orgprints.org/13974/. 
Accessed July 10, 2016.

 34. Santiago I, Johnston L. Comparing the costs of biodynamic and conven-
tional viticulture in Australia: a recent study. Wine Vitic J. 2011;26(1): 
61–64.

 35. Delmas M, Doctori-Blass V, Shuster K. Ceago Vinegarden: How Green is 
Your Wine? Environmental Differentiation Strategy Through Eco-labels. 
American Association of Wine Economists Working Paper; 2008:32. 
Available from: http://www.wine-economics.org/. Accessed July 4, 2016.

 36. Delmas MA, Grant LE. Eco-labeling strategies and price-premium: the 
wine industry puzzle. Bus Soc. 2014;53(1):6–44.

 37. Negro G, Hannan MT, Fassiotto M. Category signaling reputation. 
Organ Sci. 2015;26(2):584–600.

 38. McCullough M, Qenani E, MacDougall N. Biodynamic practices, 
eco-label wines and Millennial consumers. J Agric Sci Technol A. 
2012;2(12A):1364.

 39. Rossetto L. Marketing strategies for organic wine growers in the Veneto 
region 2002. 8th Joint Conference on Food, Agriculture and Environ-
ment; August 25–28. Red Cedar Lake, WI: 2002. Available from: http://
ageconsearch.umn.edu/. Accessed June 16, 2016.

 40. Berghoef N, Dodds R. Potential for sustainability eco-labeling in 
Ontario’s wine industry. Int J Wine Bus Res. 2011;23(4):298–317.

 41. Lockshin L, Corsi AM. Consumer behaviour for wine 2.0: a review 
since 2003 and future directions. Wine Econ Policy. 2012;1(1):2–23.

 42. Mann S, Ferjani A, Reissig L. What matters to consumers of organic 
wine? Br Food J. 2012;114(2):272–284.

 43. Mollá-Bauzá MB, Martinez-Carrasco L, Martínez-Poveda A, Pérez MR. 
Determination of the surplus that consumers are willing to pay for an 
organic wine. Span J Agric Res. 2005;3(1):43–51.

 44. Pink M. The sustainable wine market in Europe–introduction to a market 
trend and its issues. Acta Sci Pol Oeconomia. 2015;14(2):131–142.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com
http://academyofwinebusiness.com/
http://www.winemonitor.it/en/
www.wine-economics.org/
www.winefolly.com
www.winefolly.com
http://www.biodynamics.on.ca/wp-content/uploads/2010/10/FortuneBiodynamics1.pdf
http://www.biodynamics.on.ca/wp-content/uploads/2010/10/FortuneBiodynamics1.pdf
www.demeter.net/
http://www.demeter.net/
http://www.demeter.net/
http://www.demeter.net/
https://fibl.org/
https://fibl.org/
www.aloislageder.eu/
https://escholarship.org/uc/item/4qv7c61b
https://escholarship.org/uc/item/4qv7c61b
http://www.academia.edu/1167391/
http://www.academia.edu/1167391/
http://orgprints.org/12161/
http://orgprints.org/12161/
http://orgprints.org/13974/
http://www.wine-economics.org/
http://ageconsearch.umn.edu/
http://ageconsearch.umn.edu/


International Journal of Wine Research 2017:9 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

International Journal of Wine Research

Publish your work in this journal

Submit your manuscript here: https://www.dovepress.com/international-journal-of-wine-research-journal

The International Journal of Wine Research is an international, 
peer-reviewed open-access journal that focuses on all scien-
tif ic aspects of wine, including: vine growing; wine elabora-
tion; human interaction with wine; health aspects of wine.  
The journal provides an open access platform for the  reporting 

of  evidence based studies on these topics. The manuscript 
 management system is completely online and includes a very 
quick and fair peer-review system, which is all easy to use. Visit 
http://www.dovepress.com/testimonials.php to read real quotes 
from published authors.

Dovepress

11

An overview of the biodynamic wine sector

 45. Mueller Loose S, Remaud H. Impact of corporate social responsibility 
claims on consumer food choice: a cross-cultural comparison. Br Food 
J. 2013;115(1):142–166.

 46. Pomarici E, Vecchio R. Millennial generation attitudes to sustainable 
wine: an exploratory study on Italian consumers. J Clean Prod. 2014; 
66:537–545.

 47. Casini L, Cavicchi A, Corsi A, Santini C. Hopelessly devoted to 
sustainability: marketing challenges to face in the wine business. Pro-
ceedings of the 119th European Association of Agricultural Economists 
Seminar; June 30-July 2. Capri: 2010. Available from: www.academia.
edu/398135/. Accessed June 1, 2016.

 48. Barber N. Consumers’ intention to purchase environmentally friendly 
wines: a segmentation approach. Int J Hospit Tourism Admin. 2012;13(1): 
26–47.

 49. Barber N, Taylor C, Strick S. Wine consumers’ environmental knowledge 
and attitudes: influence on willingness to purchase. Int J Wine Res. 
2009;1(1):59–72.

 50. Fotopoulos C, Krystallis A, Ness M. Wine produced by organic grapes 
in Greece: using means – end chains analysis to reveal organic buyers’ 
purchasing motives in comparison to the non-buyers. Food Qual Prefer. 
2003;14(7):549–566.

 51. Olsen J, Thach E, Hemphill E. The impact of environmental protection 
and hedonistic values on organic wine purchases in the US. Int J Wine 
Bus Res. 2012;24:47–67.

 52. Pomarici E, Amato M, Vecchio R. Environmental friendly wines: a con-
sumer segmentation study. Agric Agric Sci Procedia. 2016;8:534–541.

 53. Remaud H, Mueller S, Chvyl P, Lockshin L. Do Australian wine consum-
ers value organic wine? Proceedings of the International Conference of the 
Academy of Wine Business Research; July 17–19. Siena: 2008. Available 
from: http://academyofwinebusiness.com/. Accessed June 1, 2016.

 54. Schmit TM, Rickard BJ, Taber J. Consumer valuation of environ mentally 
friendly production practices in wines, considering asymmetric informa-
tion and sensory effects. J Agric Econ. 2013;64(2):483–504.

 55. Brugarolas M, Martínez-Carrasco L, Martínez A, Rico M. Determina-
tion of the surplus that consumers are willing to pay for an organic 
wine. Span J Agric Res. 2005;3(1):43–51.

 56. Sellers R. Would you pay a price premium for a sustainable wine? The 
voice of the Spanish consumer. Agric Agric Sci Procedia. 2016;8:10–16.

 57. Sogari G, Mora C, Menozzi D. Factors driving sustainable choice: the 
case of wine. Br Food J. 2016;118(3):632–646.

 58. Barreiro-Hurlé J, Colombo S, Cantos-Villar E. Is there a market for 
functional wines? Consumer preferences and willingness to pay for 
resveratrol-enriched red wine. Food Qual Prefer. 2008;19(4):360–371.

 59. Loureiro ML. Rethinking new wines: implications of local and envi-
ronmentally friendly labels. Food Policy. 2003;28:547–560.

 60. Vermeir I, Verbeke W. Sustainable food consumption: exploring the 
consumer “attitude–behavioral intention” gap. J Agric Environ Ethics. 
2006;19(2):169–194.

 61. Warner KD. The quality of sustainability: agroecological partnerships 
and the geographic branding of California winegrapes. J Rural Stud. 
2007;23:142–155.

 62. Lockshin L. Marketing of bio-orgo-carbon-neutral-enviro-sustainable-
fair-trade-dynamic wine. Proceedings of the Symposium on Sustain-
ability in Vineyards and Wineries; February 7-9. Osage Beach: Midwest 
Grape and Wine Conference; 2009;49–59.

 63. Hughner RS, McDonagh P, Prothero A, Shultz CJ, Stanton J. Who are 
organic food consumers? A compilation and review of why people 
purchase organic food. J Consum Behav. 2007;6(2–3):94–110.

 64. Siderer Y, Maquet A, Anklam E. Need for research to support consumer 
confidence in the growing organic food market. Trends Food Sci Technol. 
2005;16(8):332–343.

 65. Szolnoki G, Bosman J, Samara O, et al. A cross-cultural comparison 
of sustainability in the wine industry. Proceedings of the 6th AWBR 
International Conference; June 9-10. Bordeaux: 2011. Available from: 
http://academyofwinebusiness.com/. Accessed July 5, 2016.

 66. Nowak LI, Washburn JH. Building brand equity: consumer reactions to 
proactive environmental policies by the winery. Int J Wine Market. 2002; 
14(3):5–19.

 67. Zucca G, Smith DE, Mitry DJ. Sustainable viticulture and winery prac-
tices in California: what is it, and do customers care. Int J Wine Res. 
2009;2(1):193.

 68. Borra D, Viberti A, Massaglia S, Dal Vecchio A. Sustainability of Ital-
ian wines: knowledge, understanding, and interest of consumers. BIO 
Web of Conferences. Vol. 3. 2014:3003. Available from: http://www.
bio-conferences.org/. Accessed July 5, 2016.

 69. Ginon E, Ares G, dos Santos Laboissière LHE, Brouard J, Issanchou S, 
Deliza R. Logos indicating environmental sustainability in wine pro-
duction: an exploratory study on how do Burgundy wine consumers 
perceive them. Food Res Intern. 2014;62:837–845.

 70. Troiano S, Marangon F, Tempesta T, Vecchiato D. Organic vs local 
claims: substitutes or complements for wine consumers? A marketing 
analysis with a discrete choice experiment. New Medit. 2016;15(2): 
14–21.

 71. Delmas M. Perception of Eco-Labels: Organic and Biodynamic Wines. 
Working paper UCLA Institute of the Environment; 2008. Available 
from: http://www.erb.umich.edu/. Accessed June 23, 2016.

 72. Kelley K, Hyde J, Bruwer J. US wine consumer preferences for  
bottle characteristics, back label extrinsic cues and wine composi-
tion: a conjoint analysis. Asia Pac J Mark Logistics. 2015;27(4): 
516–534.

 73. Parpinello GP, Rombolà AD, Simoni M, Versari A. Chemical and 
sensory characterisation of Sangiovese red wines: comparison 
between biodynamic and organic management. Food Chem. 2015;167: 
145–152.

 74. Ross CF, Weller KM, Blue RB, Reganold JP. Difference testing of 
Merlot produced from biodynamically and organically grown wine 
grapes. J Wine Res. 2009;20(2):85–94.

 75. Reeve JR, Carpenter-Boggs L, Reganold JP, York AL, McGourty G, 
McCloskey LP. Soil and winegrape quality in biodynamically and 
organically managed vineyards. Am J Enol Vitic. 2005;56(4):367–376.

 76. Szolnoki G. A cross-national comparison of sustainability in the wine 
industry. J Clean Prod. 2013;53:243–251.

 77. Reganold JP, Palmer AS, Lockhart JC, Macgregor AN. Soil quality and 
financial performance of biodynamic and conventional farms in New 
Zealand. Science. 1993;260(5106):344–349.

 78. Colman T, Päster P. Red, White, and “Green”: The Cost of Carbon in 
the Global Wine Trade. AAWE Working Paper; 2007. Available from: 
www.wine-economics.org/. Accessed July 13, 2016.

 79. Pullman ME, Maloni MJ, Dillard J. Sustainability practices in food 
supply chains: how is wine different? J Wine Res. 2010;21(1):35–56.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com
http://academyofwinebusiness.com/
http://academyofwinebusiness.com/
http://www.bio-conferences.org/
http://www.bio-conferences.org/
www.wine-economics.org/

	ScreenPosition
	NumRef_1
	Ref_Start
	REF_1
	newREF_1
	NumRef_2
	REF_2
	newREF_2
	NumRef_3
	REF_3
	newREF_3
	NumRef_4
	REF_4
	newREF_4
	NumRef_5
	REF_5
	newREF_5
	NumRef_6
	REF_6
	newREF_6
	NumRef_7
	REF_7
	newREF_7
	NumRef_8
	REF_8
	newREF_8
	NumRef_9
	REF_9
	newREF_9
	NumRef_10
	REF_10
	newREF_10
	NumRef_11
	REF_11
	newREF_11
	NumRef_12
	REF_12
	newREF_12
	NumRef_13
	REF_13
	newREF_13
	NumRef_14
	REF_14
	newREF_14
	NumRef_15
	REF_15
	newREF_15
	NumRef_16
	REF_16
	newREF_16
	NumRef_17
	REF_17
	newREF_17
	NumRef_18
	REF_18
	newREF_18
	NumRef_19
	REF_19
	newREF_19
	NumRef_20
	REF_20
	newREF_20
	NumRef_21
	REF_21
	newREF_21
	NumRef_22
	REF_22
	newREF_22
	NumRef_23
	REF_23
	newREF_23
	NumRef_24
	REF_24
	newREF_24
	NumRef_25
	REF_25
	newREF_25
	NumRef_26
	REF_26
	newREF_26
	NumRef_27
	REF_27
	newREF_27
	NumRef_28
	REF_28
	newREF_28
	NumRef_29
	REF_29
	newREF_29
	NumRef_30
	REF_30
	newREF_30
	NumRef_31
	REF_31
	newREF_31
	NumRef_32
	REF_32
	newREF_32
	NumRef_33
	REF_33
	newREF_33
	NumRef_34
	REF_34
	newREF_34
	NumRef_35
	REF_35
	newREF_35
	NumRef_36
	REF_36
	newREF_36
	NumRef_37
	REF_37
	newREF_37
	NumRef_38
	REF_38
	newREF_38
	NumRef_39
	REF_39
	newREF_39
	NumRef_40
	REF_40
	newREF_40
	NumRef_41
	REF_41
	newREF_41
	NumRef_42
	REF_42
	newREF_42
	NumRef_43
	REF_43
	newREF_43
	NumRef_44
	REF_44
	newREF_44
	NumRef_45
	REF_45
	newREF_45
	NumRef_46
	REF_46
	newREF_46
	NumRef_47
	REF_47
	newREF_47
	NumRef_48
	REF_48
	newREF_48
	NumRef_49
	REF_49
	newREF_49
	NumRef_50
	REF_50
	newREF_50
	NumRef_51
	REF_51
	newREF_51
	NumRef_52
	REF_52
	newREF_52
	NumRef_53
	REF_53
	newREF_53
	NumRef_54
	REF_54
	newREF_54
	NumRef_55
	REF_55
	newREF_55
	NumRef_56
	REF_56
	newREF_56
	NumRef_57
	REF_57
	newREF_57
	NumRef_58
	REF_58
	newREF_58
	NumRef_59
	REF_59
	newREF_59
	NumRef_60
	REF_60
	newREF_60
	NumRef_61
	REF_61
	newREF_61
	NumRef_62
	REF_62
	newREF_62
	NumRef_63
	REF_63
	newREF_63
	NumRef_64
	REF_64
	newREF_64
	NumRef_65
	REF_65
	newREF_65
	NumRef_66
	REF_66
	newREF_66
	NumRef_67
	REF_67
	newREF_67
	NumRef_68
	REF_68
	newREF_68
	NumRef_69
	REF_69
	newREF_69
	NumRef_70
	REF_70
	newREF_70
	NumRef_71
	REF_71
	newREF_71
	NumRef_72
	REF_72
	newREF_72
	NumRef_73
	REF_73
	newREF_73
	NumRef_74
	REF_74
	newREF_74
	NumRef_75
	REF_75
	newREF_75
	NumRef_76
	REF_76
	newREF_76
	NumRef_77
	REF_77
	newREF_77
	NumRef_78
	REF_78
	newREF_78
	NumRef_79
	Ref_End
	REF_79
	newREF_79

	Publication Info 4: 
	Nimber of times reviewed 4: 


