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Introduction 
 

 

Wine is deeply embedded in the European culture and wine growing has a long tradition in 
Europe (Charters, 2006). Europe’s significance in the wine world becomes obvious from both 
production and consumption figures. Around 60 % of the world’s wine is produced in Europe, 
and about 50 % of the world’s wine is consumed in Europe (Deutsches Weininstitut, 2017). In 
Germany, the average yearly wine production reaches the total of nine million hectolitre, yet, 
the Germans consume more than 20 million hectolitre. This makes the German wine market 
particularly interesting for other wine producing countries. The imports from Italy, France and 
Spain add up to almost 77 % of all imports to Germany (11.1 million hectolitre of 14.5 
million hectolitre) (Deutsches Weininstitut, 2017). While Germany exports around 3.6 million 
hectolitre per year (1 million hectolitre German wine), in general, Germany imports more 
wine than any other country (Deutsches Weininstitut, 2017; International Organisation of 
Vine and Wine, 2016). 

The German wine market is highly competitive, partly because of the high amount of imports 
and partly due to the major role of discounters in the retail  market. In 2017, 79 % of the wine 
were sold through the food retailing industry in Germany. In that year, the average price for 
wines sold in supermarkets and discounters was 2.19 Euro per bottle (0.75L) (GfK, 2018). 
The prices for red wines are slightly higher with an average of 2.38 Euro. White wines and 
rosé wines have average prices of 2.02 Euro and 1.99 Euro, respectively. Taking a look at the 
prices separated by their country of origin, the prices for wines from the New World, i.e. non-
European wine producing countries, have an average price of 2.62 Euro per bottle. Italian, 
Spanish, French and German wines have similar prices in the range from 2.18 Euro to 2.36 
Euro per bottle. In other distribution channels, such as wine shops and cellar door sales, the 
prices cannot be determined due to a lack of data. The importance of these distribution 
channels, however, decreases more and more. The wine shops sell around 3 % of the wine and 
8 % of the wine is sold directly to consumers from the cellar door (GfK, 2018). The tense 
market situation in Germany forces wine growers to reduce costs as much as possible, find 
their niches, or stand out of the masses in any possible way to be profitable. 
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Apart from the highly competitive market environment in Germany, wine growers face 
additional challenges, such as the climate change. The increasing temperatures during the 
growing season influence the wine production and the wine quality in various ways 
(Ashenfelter and Storchmann, 2016; Schultz, 2016). For example, in the Mosel Valley, where 
Riesling is the predominant grape variety, the increasing temperatures alter the ripening and 
the flavour of the wine (Schultz, 2016). The familiar flavours of specific regions are likely to 
change, therefore, either the consumers have to adapt to the new flavours or wine growers 
have to adapt their grape varieties to the new situation. Particularly, the harvest dates are used 
to determine the influence of the climate change on the wine production. In the 1930s, the 
harvest dates for a vineyard in Burgundy were around the 10th October. At the beginning of 
the 21st century, the dates are closer to the 20th September (Adelsheim et al., 2016). And the 
trend continues: In 2018, the harvest started on the 6th August in Germany. Compared to the 
average of the last 30 years, the harvest starts around three weeks earlier (Köppe, 2018).  

Furthermore, warmer weather can also foster fungal diseases and pests such as the spotted-
wing drosophila (Ashenfelter and Storchmann, 2016; Kriener, 2014). In 2016, the German 
wine growers, particularly the organic wine growers, struggled with the weather conditions 
and the resulting fungal disease pressure (Bojanowski, 2016). Downy mildew, the fungal 
disease that caused the struggles in 2016, can be contained with fungicides. In 2016, however, 
the continuous rain impeded the application of fungicides. Organic wine growers faced further 
problems. Due to the organic regulations, the use of synthetic fungicides is prohibited; 
organic wine growers may only use copper-based fungicides. These copper-based fungicides 
did not suffice to contain the downy mildew completely in 2016. Furthermore, copper-based 
fungicides can lead to an accumulation of copper in soil and a leakage of copper into water 
sources (Mackie et al., 2012). Undeniably, the climate change demands a fundamental 
rethinking about adequate production methods in the wine industry. 

A possibility to meet the challenges of the highly competitive wine market in Germany and 
challenges in the external environment such as climate change is the adoption of innovations. 
This dissertation looks at two examples of innovations. First, packaging innovations that open 
up new possibilities to differentiate the products from other products on the market, and 
second, fungus resistant grape varieties that tackle the problem of the abundant use of 
fungicides are analysed. 

Packaging obviously serves one main purpose: the protection of the product. However, 
beyond this key purpose, packaging functions as well as ‘silent salesman’ (Sara, 1990). The 
packaging is the last advocate for the product (Gómez et al., 2015; McDaniel and Baker, 
1977). While consumers browse through the endless shelves of supermarkets, a packaging 
that stands out of the masses will make a difference (Rundh, 2009; Sara, 1990). Since the 
food and beverage sector is highly competitive and many similar products stand next to each 
other, the packaging is used as a marketing instrument (Rundh, 2016; Sara, 1990). A new 
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packaging attracts attention. However, a packaging that deviates too much from the familiar 
packaging thwarts the connection between the new packaging to the old one. Hence, the 
positive brand recognition will be lost due to the new packaging (Schoormans and Robben, 
1997). Therefore, the consumers’ past experiences and the expectations need to be considered 
when designing a new packaging or choosing the optimal container for a product (Nancarrow 
et al., 1998). Furthermore, the convenience and practicability of a packaging can influence the 
quality perception, and therefore, also the likelihood to purchase these products (McDaniel 
and Baker, 1977; Rigaux-Bricmont, 1982; Rundh, 2016; Silayoi and Speece, 2007). 

Wine is an experience good, meaning that the quality of the product cannot be determined 
prior to the consumption (Viot, 2012). Therefore, consumers rely particularly on the extrinsic 
cues of the product. The packaging is one part of these extrinsic cues. Hence, the packaging is 
especially important for the wine sector. Studies show that parts of the packaging, such as the 
label or the type of closure, influence the quality expectations and even the quality 
perceptions after the consumption (Atkin et al., 2006; Atkin and Newton, 2012; Barber and 
Almanza, 2006; Celhay and Passebois, 2011; Lopes et al., 2016; Marin and Durham, 2007; 
Sherman and Tuten, 2011; Veale, 2008). Therefore, a special wine packaging can serve as a 
tool to differentiate one product from the masses. Good examples for a differentiation 
approach of a wine based on the packaging are ‘StackWine’ and the ‘Grüne Weinbox’ (green 
wine box). ‘StackWine’ uses a portable and stylish single serving packaging that is supposed 
to attract young people. The packaging is designed for festivals, picnics, and other outdoor 
situations (see www.drinkstack.com). The ‘Grüne Weinbox’ appeals to environmentally 
aware consumers (see www.gruene-weinbox.de). The box is a bag-in-box with a volume of 3 
litres. The company focuses on the environmental benefits of the bag-in-box in combination 
with the convenience and the lower production costs. Additionally, the wine sold in the 
‘Grüne Weinbox’ is solely produced organically. In this case, the packaging matches the 
actual product to build a cohesive differentiation based on a smaller ecological footprint in the 
market. 

Fungus resistant grape varieties (FRGVs) are an innovation in the wine market on the level of 
the ingredients. These grape varieties have one main advantage over the traditional varieties: 
the resistance against the fungal diseases powdery and downy mildew of grapevine. FRGVs 
are crossbreeds of the European vitis vinifera and American or Asian varieties (Töpfer et al., 
2011). The vitis vinifera have highly appreciated sensory qualities of the traditional European 
grape varieties. However, the fungal diseases force European wine growers to protect the vitis 
vinifera grapevines with fungicides. The American and Asian varieties are resistant against 
the fungal diseases. Therefore, breeders combine the sensory qualities of vitis vinifera 
varieties with the resistances of the American and Asian varieties. As a result of this 
combination, the fungus resistant grape vines can be grown with a significantly lower use of 
fungicides. Due to the reduced applications of fungicides, the soil compression in the 
vineyards as well as the carbon emissions can be decreased. Apart from the environmental 
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benefits, growing FRGVs reduces production costs because of the decrease in necessary 
labour and resources. The research for new, resistant grape varieties started at the beginning 
of the 20th century. Since the middle of the 1990s, FRGVs with promising qualities are 
allowed in Germany. For a comprehensive overview of the history and the advantages of 
FRGVs, see Basler and Scherz (2011) and Pedneault and Provost (2016).  

Despite the FRGVs’ advantages for wine growers, less than 3 % of the German vineyards are 
planted with FRGVs (Statistisches Bundesamt, 2016). Replanting a vineyard is a business 
decision with long-lasting consequences. Hence, wine growers plant grape varieties with the 
best combination of work load and market potential. Pedneault and Provost (2016) trace the 
wine growers’ hesitation regarding FRGVs back to scepticism in terms of the varieties’ 
market potential. The FRGVs with their unfamiliar names and wines with different flavour 
profiles are new to consumers. Hence, Pedneault and Provost (2016) suggest further research 
to identify ways to educate consumers with communication strategies. Once wine growers see 
potential in the sales of FRGVs, they are possibly more open to plant these varieties. 

The hesitant adoption of FRGVs among wine growers and consumers is typical for 
innovations. An idea or a product that appears as new to an individual is described as an 
innovation (Rogers, 2003). According to Rogers (2003), innovations go through a process of 
diffusion. His theory states that the spread of an innovation is dependent on the innovation 
itself, the communication channels among adopters, the adopters’ social system, and time. 
Furthermore, he dissects the adopters into different groups depending on their time of 
adoption. The venturesome group of the ‘innovators’ adopt innovations first. They are 
followed by ‘early adopters’ who are opinion leaders and communicate a lot about the product 
or service. The third group is called the ‘early majority’. This group adopts the innovation 
before the average participant whereas the ‘late majority’ waits until the average participant 
adopted the innovation. The last group that uses an innovation is called the ‘laggards’. The 
word itself reflects their hesitant attitude. Their focus on tradition and their risk aversion lead 
to scepticism towards the innovation.  

Ram and Sheth (1989) use the theory of innovation resistance to examine the success of the 
diffusion on innovations. The authors point out that innovations face barriers that cause the 
resistance for users. These barriers are directly related to the changes that an innovation 
brings. The barriers can be divided into two groups: the functional barriers and the 
psychological barriers. The three functional barriers are (1) the usage barrier, (2) the value 
barrier, and (3) the risk barrier. The usage barrier describes obstacles that users face by 
following their familiar workflow. The value barrier comes into play when users assess the 
benefits of an innovation. If the benefits do not outweigh the associated costs, such as 
workflow changes, users will not adopt the innovation. The risk barrier can be dissected into 
four types of risk. First, the physical risk represents the fear of physical harm. Second, the 
economic risk describes that users rather wait for a lower price of the product instead of 
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adopting the innovation right after launch. Third, the functional risk stands for the uncertainty 
regarding the actual performance of an innovation. Last, the social risk stands for the fear that 
others may make fun of users of the innovation. The two psychological barriers are (1) the 
tradition barrier and (2) the image barrier. The tradition barrier is an issue when users need to 
change their habits to adopt an innovation. This barrier is particularly present for food and 
beverages because eating and drinking habits are hard to change. The image barrier arises 
from negative associations with an innovation. Users perceive aspects of an innovation as 
negative and these perceptions are mostly based on stereotypes. Apart from describing these 
barriers, the authors also introduced strategies to overcome them. For example, risk barriers 
can be counteracted by using a well-known, trusted brand name or by giving users the 
possibility to taste the product. The tradition barrier can be tackled with information. Users 
need education about the innovation and might also rely on change agents that introduce the 
innovation. 

Atkin et al. (2006) use the diffusion theory and the theory of innovation resistance to illustrate 
the adoption of the screw cap and synthetic cork closures. The multinational study compares 
the three countries Australia, New Zealand and the United States in terms of the perception of 
cork, synthetic cork and screw cap closures. The authors define the screw cap closure as a 
low-tech discontinuous innovation. The discontinuity of this innovation arises from the 
change of processes for manufacturers and consumers. The screw cap closure needs new 
bottling facilities and a different bottle design. The consumers’ familiar process of opening a 
bottle of wine with a corkscrew changes to unscrewing a bottle of wine. The ceremony of 
opening with a tool, tasting, and drinking is reduced to opening by unscrewing and drinking. 
In this case, the most crucial factor in overcoming the barriers of resistant innovations is 
educating consumers. According to Atkin et al. (2006), mainstream consumers do not see the 
benefits of screw caps regarding the avoidance of cork tainted bottles. Therefore, 
communicating the benefits of this type of closure is a key factor. Another important factor is 
the elimination of social risk. Consumers should not fear to be ridiculed when bringing a 
bottle of wine with a screw cap to friends. Hence, the image of the closure needed to be 
changed. In New Zealand, the wine industry decided to inform consumers and thus improved 
the image of the screw cap. The study clearly shows that the approach works: New Zealanders 
have a significantly higher acceptance of the screw cap than the American participants in the 
study. That study points to a further important factor: the personal attitudes of consumers. 
Depending on their level of involvement, consumers are more or less likely to adopt screw 
caps. More involved consumers are more open to the innovative type of closure. 

The concept of involvement describes the individual’s perceived relevance of a product 
(Zaichkowsky, 1985). Involvement has been used to analyse consumer behaviour related to 
various marketing areas, such as risk behaviour (Aqueveque, 2006; Dholakia, 2001; Hong, 
2015; Johnson and Bruwer, 2004; Sheth and Venkatesan, 1968), brand evaluation (Harrigan 
et al., 2018; Kim and Sung, 2009; Lastovicka and Bonfield, 1982; Orth, 2005), segmentation 
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(Bruwer et al., 2017; Hirche and Bruwer, 2014; Levitt et al., 2017; Lockshin et al., 2001, 
1997; Pomarici et al., 2017; Quester and Smart, 1998) and advertising (Spielmann and 
Richard, 2013; Zaichkowsky, 1994). Involvement is often used in the context of wine. The 
complexity of the product leads to consumer groups that differ in their level of involvement. 
Therefore, the concept proves useful to segment consumer groups. Consumers with high 
involvement tend to ascribe less importance to the price cue than the less involved consumers 
(Pomarici et al., 2017; Zaichkowsky, 1988). The level of involvement also influences the 
definition of wine related terms, such as ‘terroir’ (Spielmann and Gélinas‐Chebat, 2012). For 
the highly involved consumers, the ‘terroir’ is the synergy of climate, tradition, geography 
and other factors that, therefore, influence the wine production and the wine. Lowly involved 
consumers tend to focus on the geographical meaning of ‘terroir’ and neglect the more 
technical features. That study is a good example for the consequences of segmentation by 
involvement. Additionally, extrinsic and intrinsic attributes of the product category wine are 
valued differently by lowly and highly involved consumers (Bruwer et al., 2017). Further 
studies confirm that observation for many product cues, such as recommendations, previous 
experience, grape variety, brand name, and origin (Barber et al., 2007; Hollebeek et al., 2007; 
Pomarici et al., 2017; Prendergast et al., 2010; Quester and Smart, 1998). In summary, it can 
be stated that the wine involvement is an established criterion to segment consumers and 
analyse the consumer behaviour. 

The purpose of this dissertation is to examine the consumer acceptance of innovations in the 
product category wine. In particular, this dissertation analyses the influence of information 
about the innovation on the consumer acceptance and the importance of environmental 
friendliness or environmentalism for the adoption of new grape varieties. In addition, the 
interaction of information and involvement is included in the analysis to understand the 
consumers’ behaviour and to enable the distinction between different levels of involvement. 
For this reason, the theories of diffusion and innovation resistance are used together with the 
involvement concept to identify interactions and consumer segments. The innovations that are 
used to examine ways to speed up the diffusion process are (1) new packaging solutions with 
varying degrees of innovativeness and (2) fungus resistant grape varieties. The packaging 
innovations allow the investigation of the influence of information for different degrees of 
innovativeness. Furthermore, the packaging is an extrinsic cue that is an important part of the 
perception of a product. The combination with the wine involvement level sheds light on the 
consumers’ attitudes and the behaviour. The FRGVs can be grown in a more environmentally 
friendly way. Therefore, the interesting question is whether consumers choose wines made 
from these grapes when they know about these environmental benefits. The innovativeness of 
the FRGVs causes the consumers’ unfamiliarity with these varieties, hence their market share 
is limited. To gain market share for FRGVs, it is necessary to identify consumer segments 
that are open to innovations that have an environmental benefit.  
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To answer these research questions, three studies have been carried out. The dissertation 
presents the following three articles. The first article ‘Information and involvement: The 
influence on the acceptance of innovative wine packaging’ examines whether information can 
support overcoming adoption barriers to innovative packaging. The degree of innovation and 
the level of wine involvement are identified as important factors for the adoption of the 
packaging. This study is based on an online survey and features three different packaging 
solutions with varying degrees of innovativeness. The moderated regression analysis reveals 
that involvement is an important factor for the influence of information. Low involvement 
consumers react particularly positive on the information, whereas high involved consumers 
are not affected by the additional information about the advantages of the packaging. The 
second article ‘What about the environment? A choice-based conjoint study about wine’ 
examines the importance of product attributes that are linked to FRGVs. The choice 
experiment elicits the participants’ preferences for FRGV related attributes, such as ‘reduction 
of pesticides’, ‘reduction of carbon emissions’ and ‘familiarity with the grape variety’. The 
conjoint analysis shows that consumers would opt for an unfamiliar grape variety in exchange 
for benefits for the environment. The cluster analysis based on the choice experiment dissects 
the participants in three clusters: (1) the green-minded, (2) the traditionalist, and (3) the price-
minded. The article states that the attributes related to the environmental benefits of FRGVs 
are relevant for the participants. The third article ‘The role of environmental information for 
wine innovation adoption – The case of fungus resistant grape varieties’ examines the link 
between information about the environmental benefits of FRGVs and the purchase 
probability. The study is based on an online survey and uses a within-subject design to evoke 
the influence of information. The article points out that information about the benefits of 
FRGVs can accelerate the adoption. The dissertation closes with some conclusions and an 
outlook for research and practice. 
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Abstract 

Purpose: This paper suggests that consumer education in the form of information can 
effectively overcome adoption barriers to new and innovative wine packaging. This 
effectiveness depends on both, the degree in packaging innovation and the level of consumer 
involvement.  

Design/methodology/approach: The paper is based on an online experiment with a sample of 
427 German consumers to analyse the perception of consumers for innovative packaging. The 
experiment featured three different packaging options: bottles with screw cap closures, bag-in-
box, and StackWine. For each packaging form, a treatment group with additional information 
about the packaging and a reference group without this information was surveyed. ANOVAs 
and t-tests were carried out to test the hypotheses. A moderated regression analysis was used to 
examine the effect of involvement in combination with information on intention to buy. 

Findings: The results revealed that low involvement consumers react positively to additional 
information about the benefits of a new packaging. For highly involved consumers, however, 
the effect of information is not significant. Furthermore, the analysis showed that consumers 
with low involvement mainly buy wine in supermarkets. 

Practical implications: Information about new packaging forms should be presented in places 
where consumers with low involvement buy wine, such as supermarkets. These consumers can 
be influenced by the additional information about the innovative packaging. 

Originality/value: The use of a moderated regression analysis in the context of wine packaging 
and involvement is a first and reveals new and valuable insights.  

Keywords: packaging, innovation, consumer behaviour, involvement, consumer education 
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1 Introduction 

Are bottles outdated? Nowadays, wine comes in many different shapes and sizes: Bottles with 
corks, screw caps or stoppers, larger containers like bag-in-box and Tetra Pak®, and the single 
serving packaging like StackWine or cans. Producers want to stand out of the masses in the 
market and, therefore, the labelling and also the packaging are very important. In particular, the 
German wine market is very competitive. The competitive environment is based on two facts: 
first, Germany is an import market and second, discounters with their low prices play a key role 
in the market. In 2015, the Germans consumed 20.6 million hl wine and 55 % of this consumed 
wine was imported (DWI, 2016). In total, Germany imported 15.1 million hl wine in 2015 
(International Organisation of Vine and Wine, 2016). In the same year, France only imported 
7.8 million hl wine (International Organisation of Vine and Wine, 2016), but the French 
consumed more than 27 million hl wine (DWI, 2016). In general, Germany imports more wine 
than any other country in the world (International Organisation of Vine and Wine, 2016).  

Referring to the major role of discounters, the Germans bought 14.3 million hl wine to consume 
at home, thereof they bought 7 million hl in discounters and 3.7 million hl in supermarkets 
(DWI, 2016). 1.9 million hl were bought at the cellar door and only 1.7 million hl were bought 
in dedicated wine shops (DWI, 2016). Thus, German consumers mostly buy wine in shops 
without expert service and, therefore, the packaging plays a key role. 

Hence, the wine market is changing in terms of packaging. Producers break with traditions and 
introduce new packaging forms (Barber and Almanza, 2006). Bag-in-box sales have steadily 
increased over the last few years (Santini et al., 2007) and the International Organisation of 
Vine and Wine (2013) has proposed to the World Customs Organisation to change the custom 
identification of containers between 2 and 10 litres, which demonstrates the importance of this 
type of packaging.  

However, innovative packaging face the same barriers as any other innovation (Atkin et al., 
2006). Despite this fact, the adoption of innovative packaging attracted little attention in 
previous research. Especially radically innovative packaging forms like StackWine have not 
been addressed in the realm of consumer acceptance of innovations. Therefore, the aim of this 
paper is to shed light on the acceptance of radical packaging innovations in the wine market. 
This study particularly examines the effect of consumer education as well as the influence of 
product involvement on the acceptance of new packaging forms. In doing so, this study makes 
several contributions to research regarding the adoption of innovative packaging. First, this 
study shows how consumers react to different types of packaging with respect to the degree of 
discontinuity. Second, this study demonstrates how information about the benefits of a new 
packaging and level of product involvement are related. Finally, the study’s results inform 
managers how new types of packaging can be introduced to the consumers.  
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2 Literature review 

2.1 Packaging 

Packaging is one of the last chances to persuade a consumer to choose one item over another 
(McDaniel and Baker, 1977). Therefore, it can significantly influence consumers’ purchase 
decisions. Rigaux-Bricmont (1982) shows that packaging is a powerful way to differentiate 
products from competitors. Especially food packaging greatly influences the purchase 
decisions. In addition to the important role of protecting and keeping perishable goods fresh 
and consumable, packaging helps consumers find the right product (Wells et al., 2007). 
Consumers, however, do not only value the form and function of a packaging. In fact, 
consumers appreciate altruistic and social features of a packaging design as well (Kumar and 
Noble, 2015). Orth and Malkewitz (2008) define five holistic packaging design prototypes, each 
of which consists of a specific set of design elements and factors that trigger certain design 
impressions in consumers’ minds.  

Since wine is a very complex product whose quality cannot be adequately assessed prior to its 
purchase or consumption, consumers rely on extrinsic cues such as the packaging and the 
information displayed on the packaging (Atkin and Newton, 2012; Sherman and Tuten, 2011). 
There is empirical evidence showing that extrinsic cues like label design, type of closure, region 
of origin, and price influence the purchase decision and even the post-purchase evaluation of 
quality significantly (Atkin et al., 2006; Atkin and Newton, 2012; Barber and Almanza, 2006; 
Celhay and Passebois, 2011; Sherman and Tuten, 2011; Veale, 2008). One part of the packaging 
is particularly interesting for the wine marketing research: the closure (e.g. Murray and 
Lockshin, 1997). Barber et al. (2008) also take a look at the closure and how American 
consumers accept new types of closure like screw caps and synthetic corks. The authors 
underline the importance of the packaging and the closure for specific situations like gift giving 
and dinner parties. 

2.2 Innovation and adoption 

The consumers’ adoption process is a subject of high interest in both academia and practice 
(Hauser et al., 2006; Ma et al., 2014; Rogers, 1976, 2003). Rogers (2003) has formulated the 
common adoption process for new products. That process is divided into five steps: knowledge, 
persuasion, decision, implementation, and confirmation (Rogers, 2003). Those five steps cover 
the whole process from the first knowledge about the product over the purchase decision up to 
the decision about further use of this product. Numerous further studies have examined different 
factors influencing the adoption process. For example, the adoption of new products is affected 
by the perceived number of adopters within a target group in combination with the consumers’ 
wish for assimilation or distinctiveness (Timmor and Katz-Navon, 2008). Moreover, extrinsic 
cues that reduce the risks associated with the new product (e.g. warranties) can foster new 
product adoption as well (Bearden and Shimp, 1982). In addition to influences of extrinsic cues 
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and group dynamics, consumers want to be informed about new products and their benefits. 
Thus, marketing activities need to support the launch of new products. However, the timing of 
marketing activities is crucial for their efficacy (Delre et al., 2007). Especially during the launch 
phase, traditional advertising activities can highly impact the adoption (Narayanan et al., 2005). 
Information about the benefits of a new product feature supports the adoption. For example, 
research shows that consumer education, such as information about an innovation, can alter the 
preference of different types of closure. In fact, consumers showed higher preferences for 
synthetic cork closures after reading an informative article about this new type of closure 
(Murray and Lockshin, 1997). 

Ram and Sheth (1989) discuss the concept of resistance to innovations. One characteristic of 
innovation resistance is that innovation resistance occurs in every product category and solely 
depends on the degree of discontinuity (Ram and Sheth, 1989). Furthermore, they differentiate 
between functional and psychological barriers that innovative products have to overcome. 
Functional barriers include usage, value and risk barriers; psychological barriers can be divided 
into tradition and image barriers (Ram and Sheth, 1989). Since the adoption depends on the 
degree of discontinuity, products with a high level of discontinuity face stronger adoption 
barriers than those with lower levels of discontinuity. However, even these low innovative 
products can face strong resistance, particularly if a conflict with the consumers’ tradition and 
image structure occurs (Ram and Sheth, 1989). Laukkanen et al. (2007) show the strong 
influence of psychological barriers for mature consumers and the adoption of mobile banking. 
Although, young and mature consumers perceived the innovation similarly in terms of usage 
and value, the mature consumers put more weight on the risk barrier and the psychological 
barriers (Laukkanen et al., 2007). 

Atkin et al. (2006) use that concept of resistance to innovation to analyse the adoption of screw 
cap closures for wine bottles in New Zealand, the United States, and Australia. The authors 
define the screw cap closure as a low-tech discontinuous innovation because the action of 
opening the bottle is different: no tool is needed and the bottle can be closed again easily (Atkin 
et al., 2006). That study’s main finding is that information about the new features of a 
discontinuous innovation helps diffusion. 

2.3 Involvement 

Zaichkowsky (1988) introduces product involvement as the individual’s perceived relevance of 
a product or product category. High involvement consumers evaluate extrinsic product cues 
differently than low involvement consumers. Involvement also leads to different consideration 
of extrinsic cues like the country of origin of the brand; low involvement consumers tend to pay 
more attention to this cue than highly involved consumers (Prendergast et al., 2010). There is a 
multitude of research about wine and involvement showing that the level of involvement has a 
significant influence on the consideration and understanding of different extrinsic and intrinsic 
cues (Bruwer and Buller, 2013; Fernandes Ferreira Madureira and Simões de Sousa Nunes, 
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2013; Hollebeek and Brodie, 2009; Spielmann, 2012). Concerning wine consumers, Hirche and 
Bruwer (2014) show that involvement influences consumer behaviour significantly. For 
example, the situations the wine is bought for and the consumption patterns change with 
different involvement levels (Hirche and Bruwer, 2014; Quester and Smart, 1998). 
Furthermore, Hirche and Bruwer (2014) show that product quality cues like grape variety, 
region, and brand are more important for consumers that are highly involved in wine than for 
those with a lower level of involvement. Moreover, the consumers’ price sensitivity is also 
dependent on their level of involvement; consumers with higher levels of involvement pay less 
attention to the price (Barber et al., 2008; Hollebeek et al., 2007; Quester and Smart, 1998). 
Rahman and Reynolds (2015) point out that the involvement induced differences in perception 
are not just hypothetical but are also observable in tastings and present in the consumers quality 
evaluation. Hence, the mentioned differences in behaviour suggest that consumer segmentation 
based on involvement would be beneficial for vineyards. In fact,  Lockshin and Spawton (2001) 
state that consumers can be divided into groups based on their involvement level. Therefore, 
vineyards should consider the consumers’ involvement levels in order to address the different 
needs and expectations with the right marketing strategy (Lockshin and Spawton, 2001). 

In conclusion, the degree of discontinuity of an innovation, the available information about an 
innovation, and the consumers’ involvement in the product category influence the acceptance 
of an innovation. Thus, the relationships among these constructs is of crucial importance for 
the development of new packaging and the presumed adoption of such innovations. 

3 Hypotheses development 

Building on the insights from the literature review, the definition of the degree of discontinuity 
follows Atkin et al. (2006). In this sense, a more radical innovation deviates more from the 
reference product. In this case, information is an unbiased list of facts about the benefits of the 
packaging innovation, which is specific to each packaging innovation. This definition follows 
the suggestion of Atkin et al. (2006) that information fosters adoption of innovations. According 
to Zaichkowsky (1988), involvement expresses the consumer’s perceived relevance of wine. In 
this study, acceptance represents the consumers’ willingness to buy wine in this specific 
packaging form. Figure 1 visualises the presumed relationships between the four constructs. 

Figure 1: Visualisation of the hypotheses 
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Based on the aforementioned definitions and the insights derived from section 2.2 of the 
literature review, more radical packaging face stronger consumer acceptance barriers. 
Accordingly, this leads to the following hypothesis: 

H1:  The consumer acceptance of the packaging innovation is inversely related to the 
degree of discontinuity of package design. 

Moreover, consumer education in form of information, according to Atkin et al. (2006) about 
the beneficial features of an innovative packaging, is expected to have a positive effect on every 
packaging option. Thus, these reflections lead to the following hypothesis: 

H2:  Information about the innovative packaging’s beneficial features enhances 
consumer acceptance of the packaging. 

Lastly, consumer involvement also has an impact on the acceptance of the packaging 
innovation. Since consumer involvement reflects the consumers’ subjective relevance of wine 
and correlates with the expertise about wine (Famularo et al., 2010),  the influence of 
information about the packaging might differ for different levels of consumer involvement. Due 
to the lower level of knowledge, low involvement consumers might be more open to 
information about new packaging forms. As already mentioned in section 2.1 and 2.3, 
consumers with different levels of involvement behave and value product attributes differently. 
Since low involvement consumers place more importance on extrinsic attributes like price and 
labels (Barber et al., 2008; Hollebeek et al., 2007), information about the packaging might be 
more useful for them. As a consequence, information has a positive effect. Furthermore, lowly 
involved consumers might be more interested in the information since they might treat wine 
with less emotion and less affection. Therefore, these considerations lead to the following final 
hypothesis: 

H3:  The positive effect of information about the packaging on the consumer acceptance 
is greater for consumers with low involvement than for those with high 
involvement. 

The three hypotheses focus on the acceptance of the different packaging forms in combination 
with information and involvement. In addition to these three hypotheses, the study covers the 
usual place of purchase to incorporate the special situation of the German wine market (see 
section 1). Furthermore, to gain more insights in the consumer behaviour, the place of purchase 
will be combined with different levels of involvement. How the design of the study reflects 
each part of the hypotheses is part of the next section. 

4 Method 

The setup for this study was a 3 (degree of discontinuity) x 2 (information presentation) factorial 
between-subjects design in an online experiment with 427 German consumers. The degree of 
discontinuity is reflected by the three different wine packing options that differ in the way 
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consumers drink the wine (see Table 1). Hence, they refer to different degrees of discontinuity 
and imply different consequences for the adoption process. Since the bottle with cork closure 
is the best-known wine packaging in Germany, this type of packaging is used as a reference for 
the following considerations. Therefore, the bottle with a screw cap closure (SC) represents the 
least radical innovation. The process of consuming wine is mainly identical, the only difference 
is the opening of the bottle referring to the definition of Atkin et al. (2006). In line with this 
definition, for bag-in-box wines (BiB), the consumption process is rather different: There is no 
glass bottle and the container is significantly larger. The wine is still consumed out of a usual 
glass. Thus, it can be argued that the degree of discontinuity is on a medium level. The 
differences between a bag-in-box and a bottle with a cork closure are considerably greater than 
the difference between a bottle with cork closure and a bottle with screw cap closure. StackWine 
(SW) represents the highest degree of discontinuity because the form of the container is 
completely different and there is no need for additional glasses for consuming the wine. The 
plastic containers are developed for casual activities and outdoor events. One of the most 
significant differences is that this type of packaging just serves a single person. The different 
levels of discontinuity have been assigned to each of the three packaging options by carrying 
on the definitions by Atkin et al. (2006) and applying those to these packaging. 

Table 1: Packaging options in this study 

 
The presentation of the packaging form was integrated into the online experiment in the form 
of a series of pictures or a video (StackWine). The process of opening the packaging and 
pouring the wine into a glass was depicted for the two packaging forms bottle with screw cap 
closure and bag-in-box. The concept of StackWine was presented in a short advertising video 
of the company. The participants, therefore, knew how the packaging works even if they had 
never seen the packaging in real life before. The information texts about the benefits of the 
packaging forms included features like the possibility to open the bottle or container without a 

Packaging Bottle with Screw Cap 
(SC) 

Bag-in-box  
(BiB) 

StackWine  
(SW) 

Visualisation 

   

Description 0.75 litre bottle with 
screw cap closure 3 litre bag-in-box 

Four single serving 
plastic glasses 

(total 0.75 litre) 

Degree of 
Discontinuity Low Medium High 
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tool to close the bottle again or to prevent oxidation. In addition to these convenience related 
benefits, for the packaging bag-in-box, the text also stated the benefits for the environment. 

Table 2: Wine product involvement construct by Hirche & Bruwer (2014)  
− I have good general knowledge about wine. − Every now and then I visit a wine seminar. 

− Other people often ask me advice regarding 

wine. 

− Sometimes, when drinking wine, I like the 

intellectual challenge of complex tastes. 

− Wine offers me relaxation and fun when 

life’s pressures build up. 

− I am or would consider getting a member in 

a wine club. 

− I take particular pleasure from wine. − I regularly attend wine events / festivals. 

− I very much enjoy spending time in a wine 

shop. 

− Every now and then I participate at a wine 

tasting. 

 
The participants’ intention to buy was used as a measurement of acceptance of the packaging 
(“I would buy wine in this packaging”, 7-point Likert scale). Involvement was measured using 
the ten items wine product involvement construct (7-point Likert scale) developed by Hirche 
and Bruwer (2014), see Table 2. Additionally, the personal involvement inventory by 
Zaichkowsky (1994) was polled. Due to a lower Cronbach’s α (0.897) of that involvement 
construct, however, the wine product involvement scale was used for all further analyses. 
Furthermore, participants’ demographic data and the place of purchase (supermarket, wine 
shop, online wine shop, vineyard cellar door, vineyard online) were obtained. 

5 Data analysis and results 

First, a pilot study with 15 participants was conducted to test the setup technically, the wording 
of the items in translation, and the unambiguity of the items. In the main online experiment, a 
total of 427 participants were randomly assigned to the six conditions of a 3 (packaging: SC, 
BiB, SW) x 2 (information about benefits: yes vs. no) factorial between-subjects design. The 
resulting cell sizes ranged from 63 to 75. The participants were incentivized with a prize to take 
part in the online experiment; most of the participants were approached in wine related 
Facebook groups. The participants’ mean age is 30 years, 49.9% of the participants are male 
and 48.7% are female. Overall, 51.5% of the respondents stated to be students. The distribution 
of these demographic characteristics among the six groups is homogeneous as an ANOVA for 
age, and chi-squared tests for gender and job showed no significant differences (age: df = 5; F 
= 1.450; p = 0.205; gender: df = 5; χ² = 4.717; p = 0.451; job: df = 5; χ² = 1.794; p = 0.877). 

An exploratory factor analysis of the construct ‘wine product involvement’ extracted one factor 
showing the unidimensionality of the construct. The Cronbach’s α of the construct is 0.931 
underlining a high reliability of the construct. The median of the wine product involvement is 
3.70; the mean is 3.84. Hirche and Bruwer (2014) use the median to segment the participants 
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into the groups of low and high involvement. The segmentation was not necessary for this study 
since the moderated regression analysis is capable of dealing with continuous moderators. 

To analyse H1, a one-way ANOVA in combination with planned contrasts was carried out. The 
ANOVA shows a significant effect of the packaging on the intention to buy, F(2.424) = 173.24; 
p < 0.05; ω = 0.67. The three planned contrasts (see Table 3) show that the participants’ 
acceptance of screw caps is significantly higher than for bag-in-box and StackWine. The 
difference of the acceptance between bag-in-box and StackWine is not significant.  

Table 3: Planned contrasts of the packaging options 
Contrast Mean Difference Std. Error t df Sig. (2-tailed) r 

SC > BiB 3.22 0.202 15.92 261.336 0.000 0.70 
SC > SW 3.51 0.198 17.79 248.805 0.000 0.75 
BiB > SW 0.29 0.230 1.28 279.984 0.201 0.08 
 
Overall, the results of the contrast tests show that only the tests ‘SC > BiB’ and ‘SC > SW’ are 
significant. Because the third test’s result (BiB > SW) is not significant, H1 is only partly 
supported. There are statistically significant differences among the three packaging regarding 
the respondents’ intention to buy. The assumed order with a decreasing acceptance from screw 
cap to StackWine, however, cannot be identified. The acceptances for bag-in-box and 
StackWine are on the same level, the acceptance for screw cap closures is significantly higher 
(p < 0.000). The values of r for the two planned contrast tests between screw caps and bag-in-
box and between screw cap and StackWine of 0.7 respectively 0.75 show strong effect sizes 
according to Cohen (1992). This effect size underlines the significance of the difference in the 
consumers’ acceptance. 

Table 4: t-tests of the effect of information on acceptance 

Test 
 Levene’s Test  t-test 

 F Sig.  t df Sig. (2-tailed) r 

SC1 > SC0  0.031 0.859  0.328 143 0.372 0.03 
BiB1 > BiB0  2.088 0.151  0.731 145 0.233 0.06 

SW1 > SW0  0.002 0.967  0.173 133 0.432 0.01 
 
Next, to examine the positive effects of information about the packaging on the consumer 
acceptance of the packaging proposed in H2, three individual independent sample t-tests were 
carried out. Each t-test compares the means of the two different groups within one packaging: 
with information (SC1, BiB1, SW1) and without information (SC0, BiB0, SW0). Table 4 shows 
the results of the three t-tests and the corresponding Levene’s tests. These results state that there 
is no significant difference (α = 0.05) between the groups with information about the features 
of the packaging and the groups without that information. Therefore, there is no mere effect of 
information on intention to buy. Hence, H2 is not supported by the data. 
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Table 5: Results of the moderated regression analysis on intention to buy 
Predictor  B Std. Error t Sig. 

Constant b0 2.816 0.310 9.808 0.000 
Information (X) b1 0.978 0.445 2.196 0.029 

Involvement (M) b2 -0.021 0.074 -0.289 0.773 
Interaction (XM) b3 -0.217 0.107 -2.031 0.043 
Packaging (C) b4 3.334 0.180 18.521 0.000 

r of the model: 0.678 r change due to interaction: 0.073 Significance of r change: 0.043 

Equation: 𝑌𝑌 = 2.816 + 0.978 × 𝑋𝑋 − 0.021 × 𝑀𝑀 − 0.217 × 𝑋𝑋𝑋𝑋 + 3.334 × 𝐶𝐶 

 
To analyse the moderating effect of involvement in H3, a moderated regression analysis was 
performed using the data of all 427 respondents. The binary variable X represents whether there 
was information about the features (1) or not (0). Because the respondents do not differentiate 
between the intentions to buy wine in the packaging bag-in-box or StackWine, these two types 
of packaging were summarized in one cluster (‘more radical packaging’). The screw cap closure 
stands for the ‘less radical packaging’. The bivariate covariate C represents these clusters (0 = 
‘more radical’; 1 = ‘less radical’). The moderator M shows the involvement (range: 1 to 7). The 
intention to buy is the dependent variable Y (range: 1 to 7). 

Figure 2: Visual representation of the moderated regression analysis 

Interaction Effect Conditional Effect as Function of Involvement 

 
Notes: The covariate C is set to its sample mean 0.340. 
 
IBM SPSS 22 and Hayes’ plug-in PROCESS (Hayes, 2013) was used to carry out the moderated 
regression analysis in combination with a floodlight analysis. The floodlight analysis is a tool 
to identify the moderator’s range of significance in moderated regression analyses (Spiller et 
al., 2013). This technique allows a precise analysis of the moderator. Instead of splitting the 
data into two groups (e.g. low and high involvement), it is possible to state an exact range of 
significance for the moderator. Thus, it is not necessary to split the continuous variable 
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involvement into groups. The floodlight analysis reveals that information has an effect on the 
intention to buy for consumers with low levels of involvement. Table 5 shows the results of the 
moderated regression analysis. The r of the model is 0.678 and 0.073 can be assigned to the 
inclusion of the interaction effect. The results of the floodlight analysis in Figure 2 show that 
the effect of information on the intention to buy is significant (α = 0.05) for respondents with 
involvement levels lower than 2.45. Within the sample, 22.5% of the respondents have an 
involvement score lower than 2.45. Since the interaction effect of information and involvement 
is only significant for low levels of involvement, hypothesis H3 is supported. 

Since the consumers’ preferred place of purchase is important for targeted marketing activities, 
the place of purchase was another part of the survey. The participants could choose among the 
five places ‘supermarket’, ‘wine shop’, ‘vineyard (cellar door), ‘online wine shop’, and 
‘vineyard (online)’. Multiple responses were allowed for this question. The answers 
significantly show that most of the participants (70%) buy wine in supermarkets. 54% of the 
participants shop in wine shops and 50% of the participants buy wine directly on the premises 
of vineyards. Only 20% use the possibility to order wine online from wine shops, and even 
fewer respondents answered that they buy wine online directly from vineyards. Looking at the 
place of purchase in combination with the level of involvement, it becomes apparent that 
consumers with a low level of involvement tend to buy wine mostly in supermarkets. The more 
involved consumers prefer dedicated outlets for wine – offline and online. These consumers 
seem to avoid buying wine in supermarkets. Figure 3 shows the results of this analysis. 

Figure 3: Place of purchase by level of wine product involvement 

 
Percentage of positive answers per level of wine product involvement. Multiple answers possible. 
Numbers ‘(67)’ represent the number of respondents in this class of involvement. 
 

6 Conclusion and future directions 

6.1 Conclusions 

There is limited research on the acceptance of innovative packaging. This study focuses on 
innovative wine packaging and the influence of consumer education and involvement. At first, 
the differences in the acceptance of the packaging options indicate that the respondents 
differentiate between two levels of discontinuity. The respondents show the same level of 
acceptance for StackWine and bag-in-box, but a significantly higher acceptance for the bottle 
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with screw cap closure. Therefore, the general assumption that a lower degree of discontinuity 
correlates with a higher acceptance of the packaging can be supported. Testing hypothesis H2 
revealed that the information about the beneficial features of a packaging does not enhance the 
acceptance among consumers in general. The results of testing hypothesis H3 show why 
information does not influence the acceptance in general: The acceptance is moderated by the 
level of wine product involvement. The data shows that low involvement consumers react 
positively to information about the beneficial features of the packaging. For consumers with 
higher levels of involvement, the information has no significant influence on the acceptance.  

This result highlights the importance of involvement in understanding consumer behaviour with 
regard to wine. Furthermore, involvement can serve as a basis for powerful consumer 
segmentation. Many studies before this one have shown that involvement is a useful 
segmentation factor (e.g. Hirche and Bruwer, 2014; Lockshin and Corsi, 2012). Furthermore, 
involvement does not only influence the efficacy of information but also the consumers’ 
preferred place of purchase. 

The analysis of the place of purchase shows that low involvement wine consumers prefer to 
buy wine in supermarkets. Since information about the packaging affects this group of 
consumers the most, the information should be accessible in supermarkets. These consumers 
with lower levels of involvement can be convinced of the benefits a new packaging can offer. 
Highly and medium involved consumers prefer the direct contact, consulting and the product 
range a dedicated wine shop or a shop on the premises of a vineyard can provide. These 
consumers might be open to new packaging if the sales personnel can describe the benefits 
directly. 

6.2 Practical implications 

This study’s results are very relevant for vineyards and retailers promoting new packaging. 
Information about the benefits of a new packaging can enhance the acceptance among 
consumers and therefore this information should be visible either on the shelf or directly on the 
packaging. For example, instructions how to use bag-in-boxes are common on the packaging, 
however, the benefits regarding the environment and the convenience are not mentioned. The 
information is particularly relevant for packaging that are not (yet) common in the respective 
markets. Furthermore, marketing activities regarding the new packaging form combined with a 
higher availability of the specific packaging would boost the acceptance. In particular, a well-
known brand representing high-quality wines could be very successful by introducing entry-
level wines in the bag-in-box packaging. The brand name creates trust and the availability of a 
variety of wines in bag-in-boxes could have a mere-exposure effect on consumers. As soon as 
the packaging is not perceived as risky either through the brand, the familiarity or the 
combination of those, consumers will buy wine in these packaging as well. These steps are 
similar to the very successful strategy of the Australian wine industry to introduce screw cap 
closures in the late 1990’s (Mortensen and Marks, 2002): Well-known brands endorsed the 
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screw cap closure, bottled parts of their harvest with this closure, and thereby, caused a lot of 
media attention.  

Another possible strategy to reduce the perceived risk for consumers is offering the same wine 
in bottles and bag-in-box. According to Gourville (2006), producers and resellers partly have 
to accept that consumer resistance exits and need to manage it. Hence, the adoption takes time. 
With this strategy, consumers can slowly adopt the new packaging. For the consumers it 
becomes apparent that the wine itself has the same quality and the only difference between the 
two ‘products’ is the volume and the packaging. In addition to the awareness of the benefits of 
the packaging bag-in-box, consumers might be more open to this new type of packaging and 
would even re-buy wine in this packaging. This could be the basis for another study of 
consumers’ attitude towards new types of packaging.  

6.3 Limitations 

Like every empirical research, this study also has limitations. First of all, the sample of the 
study was not representative but a convenience sample. This also explains the high percentage 
of students within the sample. Additionally, the questionnaire was conducted as a self-
administered online survey, which does not allow determining the sincerity of the answers. To 
address this issue, the individual time needed for the survey was reviewed and respondents with 
very low values were excluded from the analyses. Furthermore, the intention to buy as an 
indicator is quite established but as all intentions, it does not reflect the actual behaviour. Thus, 
the results should be interpreted with caution. Additionally, although wine is an experience 
good, the survey could not feature actual experiences, thus only virtual presentations of the 
products were possible. This lack of realism was counteracted by using photographs. However, 
this method cannot convey the same validity as a ‘hands-on’ presentation of the packaging. 
Finally, the information text for bag-in-box included convenience benefits as well as 
environmental benefits. Hence, more environmentally friendly participants could have focused 
on these benefits and the effect would not have been present without this information. 

6.4 Recommendations for future research 

There are various ways to pursue the results of this study in order to gain further insights about 
consumer behaviour and innovative packaging. Firstly, a large-scale representative study could 
overcome the limitations regarding the sample composition. Additionally, to address the issue 
of wine as an experience good, a sensory study could provide viable insights. In fact, a research 
setup in which consumers taste the same wine poured out of different packaging would reveal 
the unconscious perception of quality that is related to the packaging. This would also tackle 
the issue of the purely digital representation of the packaging in this study. Since wine is a 
product often consumed in company, the wine packaging could also have an influence on social 
recognition and is often dependent on the situation (e.g Hirche and Bruwer, 2014; Quester and 
Smart, 1998). Thus, these factors could be considered when looking at innovative packaging. 
Moreover, the general perception of innovativeness of packaging and the added value from the 
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consumers’ point of view would add to the body of innovation knowledge. Lastly, future 
research could also consider the perspective of producers on new packaging options and their 
adoption barriers for innovative packaging. 
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Abstract 

Fungus resistant grape varieties (in the following FRGVs) as eco-innovation in the wine 
industry could be the key to a significantly lower use of fungicides and, therefore, to sustainable 
wine growing. The purpose of this paper is to examine the link between information about the 
environmental benefits of FRGVs and the purchase probability. This study is based on an online 
survey among 1,500 German wine consumers. The results show that the information increase 
the purchase probability. The information is particularly relevant for women, young and 
environmentally conscious consumers. Therefore, environmentally conscious consumers are a 
first target group for the diffusion of FRGVs. Moreover, the results show that more involved 
consumers tend to be more open to buy FRGV wines. The paper shows that information about 
the environmental benefits can accelerate the adoption of FRGVs as eco-innovation and that 
their target group of green-minded consumers might be best approached in organic grocery 
stores.  
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1 Introduction 

Wine is deeply embedded in the European culture. Therefore, it is not surprising that about 60 
per cent of  the global wine production comes from Europe (Deutsches Weininstitut, 2017). 
Nevertheless, only seven per cent of the European farmland is used for wine growing. 
Alarmingly, 70 per cent of all fungicides used in Europe are used for grapes (Eurostat, 2000). 
These figures clearly show that the wine industry needs to find new, innovative solutions to 
reduce the amount of fungicides used in vineyards. 

Fungus resistant grape varieties (FRGVs, in German: PIWIs) could be a part of the solution. 
FRGVs have one significant benefit compared to common grape varieties: they need fewer 
fungicides. Due to natural (not genetically modified) cross-breeding of fungus resistant 
varieties with European grape varieties, the FRGVs have developed a natural resistance against 
powdery and downy mildew. This natural resistance allows wine growers to reduce the amount 
of fungicides by around 70 to 80 per cent (Pedneault and Provost, 2016).  

The FRGVs’ environmental benefit is undoubted, however, only around 2.5 per cent of the 
German wine-growing area is planted with FRGVs (Statistisches Bundesamt, 2016). So far, 
wine growers do no plant FRGVs on a large scale because they doubt the commercial success 
of FRGVs. These grape varieties have new names and a different, yet pleasing taste. The biggest 
issue for wine growers is that consumers are currently not aware of FRGVs (Pedneault and 
Provost, 2016). Thus, consumers do not actively look for these varieties while purchasing wine. 

Since FRGVs can be seen as an eco-innovation in the wine industry, the question arises whether 
it is possible to accelerate the diffusion of these innovative grape varieties. This paper seeks to 
answer this question and tries to identify target groups for wines made from FRGVs. The aim 
of this study is to characterize possible early adopters and the early majority adopting FRGVs 
regarding their attitudes and their socio-demographics. Therefore, an online survey among 
1,500 German wine consumers was conducted to investigate whether information about the 
environmental benefits of FRGVs can serve as a means to promote the adoption of FRGVs 
among consumers. 

Beginning with a literature review about innovation adoption, environmentalism and 
involvement, the paper leads to the hypotheses and the methodology section. This is followed 
by the results and the managerial implications drawn from this study. At last, the conclusion 
with limitations and recommendations for further research is drawn to top this paper off. 

2 Literature review and problem studied 

The relevant literature for this study stems from three different fields of research. First, the 
following section examines the literature on innovations and the influence of information on 
the adoption process. The second part sheds light on the link between environmentalism and 
wine. The last section of the literature review focuses on the wine product involvement which 
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is widely used to analyse consumer behaviour. In addition, the section connects FRGVs with 
the extant literature in the three research areas. So far, there is no literature approaching the 
subject of the marketing of FRGVs and how these varieties can be promoted to consumers, 
which is one of the gaps in existing research that this paper attempts to fill. 

2.1 Innovation and information 

Innovations of all kinds are a widely discussed topic among academics and practitioners 
(Fagerberg et al., 2012; Karakaya et al., 2014; Peres et al., 2010; Rogers, 2003). However, 
innovations face one main problem: the diffusion. Diffusion describes the process of spreading 
new products and services among individuals. Typically, individuals adopting innovations are 
characterised in different groups depending on how early they adopt the innovation: innovators, 
early adopters, early and late majority, and laggards. In the diffusion of innovations, the 
innovators adopt the new product or service first, followed by the other groups mentioned 
above. The laggards are the last group to adopt the innovation (Rogers, 2003).  

Ram and Sheth (1989) explain why consumers are hesitant to adopt beneficial innovations. The 
authors identify five main barriers that innovations need to overcome: (1) value barriers, (2) 
usage barriers, (3) risk barriers, (4) tradition barriers, and (5) image barriers. The first three 
barriers are classified as ‘functional barriers’ and the last two as ‘psychological barriers’. The 
tradition barrier is particularly relevant for new foods and beverages. Therefore, the authors 
state that changing food consumption habits is a possibly long and difficult route. Educating 
consumers about the benefits of the new product, understanding and respecting the consumers’ 
habits is the strategy to overcome the tradition barrier (Ram and Sheth, 1989). Based on that 
insight, Atkin, Garcia and Lockshin (2006) use the theory of innovation barriers to examine the 
adoption of screw cap closures in three different countries and confirm Ram and Sheth's (1989) 
findings. Information about the advantages of the innovations fosters the diffusion; the 
information can be spread among the consumers via educational advertisements as well as 
through word-of-mouth marketing (Atkin et al., 2006).  

According to Rogers (2003), a product or an idea needs to appear to be new to an individual in 
order to be described as an innovation. Following Rogers' (2003) definition, FRGVs meet this 
requirement, so these grape varieties can be considered to be an innovation. Furthermore, the 
environmental advantages of FRGVs classify this innovation as an eco-innovation according to 
Karakaya et al. (2014). Adopting FRGVs from a consumer’s perspective implies trying a new 
grape variety with a possibly new and unknown flavour profile. Opting for FRGV wines also 
means that the production of this wine is less harmful for the environment than wines made of 
traditional grape varieties. Most consumers, however, are not aware of this fact and have not 
yet come across wines produced with FRGVs. This information might be able to overcome the 
aforementioned tradition barrier. Thus, educating consumers could speed up the diffusion of 
FRGVs.  
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2.2 Environmentalism and wine 

The environmental advantages of FRGVs entail the link to green-minded consumers. So far, 
however, no study examines the link between environmentalism and the consumers’ attitude 
towards FRGVs. Furthermore, apart from quality and taste perception studies, FRGVs have not 
been the topic of consumer or marketing studies so far (Pedneault and Provost, 2016). Generally 
speaking, organic and sustainable wines only gained attention in the course of the past decade. 
While Lockshin and Corsi (2012) ascribe organic and sustainable wine a small consumer 
segment, Schäufele and Hamm (2017) see more potential in this segment, partly due to policy 
changes. Hence, academia also shifted their focus on consumers of sustainable and organic 
wine. Many studies examine the price premium for environmentally friendly wines (Sellers, 
2016; Sogari et al., 2016; Vecchio, 2013) and the influence of labels on consumer behaviour 
(Loureiro, 2003; Pomarici and Vecchio, 2014; Sogari et al., 2015).  

Only few studies investigate the link between consumers’ environmentalism and the 
consumption of sustainable and organic wine. D’Amico et al. (2016) suggest that consumers 
with more environmental concerns tend to pay higher price premiums for organic wine. 
Furthermore, Barber et al. (2009) show that environmental involvement increases the objective 
environmental wine knowledge, which in turn increases the attitude towards sustainable wine 
and the purchase probability.  

2.3 Wine product involvement 

The concept of the product involvement describes an individual’s perceived relevance of a 
product category or even a product in general (Zaichkowsky, 1986). The product involvement 
has proven to be of great value for the analysis of wine purchase behaviour and the segmentation 
of wine consumers (Barber et al., 2007; Hirche and Bruwer, 2014; Lockshin et al., 2001; Taylor 
et al., 2018). Consumers focus on different wine product attributes depending on their level of 
involvement (Barber et al., 2007; Hirche and Bruwer, 2014; Zaichkowsky, 1988). The price 
cue is of lower interest for consumers with higher levels of involvement (Barber et al., 2007; 
Zaichkowsky, 1988). Moreover, consumers with a high involvement in wine tend to lay more 
weight to the origin of the wine (Quester and Smart, 1998), place more importance on the 
vintage, the grape variety and the brand (Hirche and Bruwer, 2014), and consume more wine 
than their lower involved counterparts (Hirche and Bruwer, 2014).  

Barber et al. (2009) examine the relationship between wine product involvement, 
environmental involvement, subjective and objective environmental wine knowledge. The 
results suggest that the main precedent of objective environmental wine knowledge is the 
environmental involvement. Their study shows that a higher wine product involvement does 
not necessarily mean that the consumers are aware of environmental issues within the product 
category. 
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The review of the literature about innovation adoption, information, environmentalism and 
involvement regarding wine suggests that there is a research gap that this paper seeks to fill. As 
Pedneault and Provost (2016) state, the commercialisation of FRGVs needs to be part of further 
research. The question that this study will answer is whether information about the 
environmental benefits of FRGVs can foster the adoption of these varieties. And if so, what are 
the socio-demographics and the attitudes of those people who are willing to purchase these 
varieties. As shown in the literature review, especially the wine product involvement and the 
environmentalism could lead to more insights regarding the adoption process. The next section 
will develop hypotheses in order to analyse these questions. 

3 Hypotheses 

Based on the extant literature about information about and in the context of innovations, the 
first hypothesis is as follows:  

H1:  The information about the environmental advantages of FRGVs 
influences the purchase probability positively.  

The information about the FRGVs serves as a means to overcome the tradition barrier as 
suggested by Ram and Sheth (1989). The educating text helps consumers to identify the link 
between these specific grape varieties and the environmental consequences of wine growing 
and consumption. 

The following hypotheses concern the initial purchase probability. Hence, the participants have 
not been aware of the information about the FRGVs’ benefits for the environment so far. 
Therefore, these hypotheses consider the participants’ involvement and their current knowledge 
about these varieties. 

H2:  The initial purchase probability increases with an increasing level of wine 
product involvement. 

H3:  The initial purchase probability increases with an increasing number of 
individually known FRGVs.  

The reasoning for H2 is mainly that more involved participants might have a more thorough 
expertise about wine in general and could thus be more receptive to new and unknown varieties. 
Moreover, the name ‘fungus resistant’ might be easier to understand for more involved 
participants. 

Furthermore, it is reasonable to assume that consumers’ environmentalism would influence the 
initial purchase probability as well. Participants who are more environmentally aware would 
possibly be informed about FRGVs and therefore, the fourth hypothesis is as follows: 

H4:  The initial purchase probability increases with an increasing level of 
environmentalism. 
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H8:  The information about FRGVs is more important for women than for 
men. 

Because the literature on organic wine and the age of consumers is not conclusive, the age of 
the participants will be analysed within the regression analysis, but is not part of any of the 
hypotheses. Figure 1 visualizes the eight hypotheses with all variables and the respective scale 

4 Research methodology and dataset 

The basis for this study is an online survey among 1,500 German wine consumers. The 
participants of the survey were selected with a quota sampling method within an online access 
panel. The quota for age and gender were obtained from the “b4p - best for planning” data about 
the wine drinking population in Germany. Another screening parameter for the participants of 
the survey was their wine consumption. All participants consume wine at least once per month. 

After the screening questions, the participants were asked about the grape varieties they know. 
First, each participant had to select whether they prefer red or white wines, and accordingly 
they were shown a list of 20 grape varieties. Ten of these grape varieties were the most common 
grape varieties in Germany, such as Riesling and Chardonnay or Pinot Noir and Merlot. The 
remaining ten grape varieties were FRGVs that are available in Germany, such as Cabernet 
Blanc and Regent. The number of FRGVs that the participant knows is reflected in the variable 
FRGVknown. Consequently, the variable FRGVknown can range between zero and ten. The 
frequencies for this variable can be found in Table 1. 

Table 1: Frequencies of FRGVknown 
FRGVknown 0 1 2 3 4 5 6 7 8 9 10 
N (1,500) 765 446 128 64 35 25 10 11 4 8 4 
Mean: 0.96 Std. Deviation: 1.537       
        

The main items for this study are the questions about the purchase probability for wines made 
of FRGVs in combination with an information text about FRGVs for consumers. First, the 
participants were asked “Would you buy wines made of strong, fungus resistant grape varieties 
given that the price is acceptable?” (5-point rating scale from ‘yes, sure’ to ‘no, certainly not’). 
Hence, the first question is labelled as ‘initial purchase probability’ (IPP). This first question 

Figure 2: Survey and variable design 
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Regarding the change of purchase probability, it is arguable that the number of known FRGVs 
does not come into play. Whether participants know many FRGVs or only a few is not relevant 
for the influence of the information provided.  

H5:  The influence of the information about FRGVs is independent from the 
number of individually known FRGVs. 

Following Barber et al. (2009), the wine product involvement would have no influence on the 
actual knowledge about the environmental issues. Therefore, the information about the FRGVs’ 
benefits would influence more involved participants in the same way as less involved 
participants. 

H6:  The influence of the information about FRGVs is independent from the 
level of involvement.  

Based on the results from D’Amico et al. (2016), the relationship between the information about 
the FRGVs’ environmental benefits and the participants’ environmentalism is supposed to be 
positive. Therefore, the seventh hypothesis is as follows: 

H7:  The influence of the information about FRGVs is more important to 
participants with higher levels of environmentalism. 

At last, the literature shows that gender plays a role in analysing the consumer behaviour 
regarding organic and environmentally friendly wines (Schäufele and Hamm, 2017). Women 
tend to consume more organic wine (Mann et al., 2012). Since the information about the 
environmental benefits of FRGVs are not present in the elicitation of the initial purchase 
probability, the following hypothesis only relates to the change of purchase probability. 

Figure 1: Model design and visualisation of hypotheses 
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was followed by the information text about FRGVs for consumers. Third, the first question was 
asked again to measure the difference that is attributable to the information text. This second 
question is labelled as ‘aware purchase probability’ (APP). As a further variable, the ‘change 
of purchase probability’ (CPP) was calculated by subtracting the IPP from the APP. Figure 2 
shows the survey design and the variable design of the CPP. 

The information about FRGV focus on the environmental advantages while avoiding the 
defamation of traditional grape varieties. For the survey, the name ‘PIWI’ was avoided and 
replaced by ‘strong grape varieties’. The information consisted of the following text, originally 
formulated in German: 

 Strong grape varieties for a strong environment 
Strong for the environment – Strong grape varieties are fungus resistant by nature and therefore, 
need fewer fungicides: the pollution from chemical pesticides can be reduced for plants, animals and 
humans. 

Strong through fewer carbon emissions – Since fewer fungicides need to be sprayed with tractors, 
the carbon emissions – and obviously costs – can be reduced. Furthermore, the reduced demand for 
fungicides would lead to a lower production of fungicides. This also reduces the carbon emissions. 

Strong through natural breeding – Strong, fungus resistant grape varieties are the result of cross 
breeding of European grape varieties and American or Asian wild grape varieties. Strong grape 
varieties are e.g. Cabernet Blanc and Souvignier Gris (whites), Cabernet Cortis and Monarch (reds). 

Strong for wine growing on every slope – Steep slopes are part of the tradition and the culture of 
winegrowing. The cultivation on extremely steep slopes is effortful and expensive. Thanks to the 
reduced amount of fungicides for strong grape varieties, less manual labour and effort is necessary. 

 

 
As construct for the involvement in the product category wine, Hirche and Bruwer's (2014) 
wine product involvement construct was chosen. The construct combines ten items about wine 
consumption and wine related behaviour. Table 2 lists the ten items of the construct. 

Table 2: Wine product Involvement construct by Hirche & Bruwer (2014) 
− I have good general knowledge about wine. − Every now and then I visit a wine seminar. 
− Other people often ask me advice regarding 

wine. 
− Sometimes, when drinking wine, I like the 

intellectual challenge of complex tastes. 
− Wine offers me relaxation and fun when 

life’s pressures build up. 
− I am or would consider getting a member in 

a wine club. 
− I take particular pleasure from wine. − I regularly attend wine events / festivals. 
− I very much enjoy spending time in a wine  

shop. 
− Every now and then I participate at a wine 

tasting. 
All items on a 5-point Likert scale Cronbach’s α: 0.875 

 
The nine items for the environmentalism construct (see Table 3) originate from the feasibility 
study by Scholl et al. (2016). Their feasibility study for an environmentalism construct in 
Germany listed many items with regard to the behaviour and the attitude towards 
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environmentalism. Due to the limited scope of this study’s online survey, these nine items were 
selected to cover the environmentalism as good as possible. The nine items focus on actual 
consumption of organic food and sustainable products, and concerns about a sustainable 
lifestyle. 

Table 3: Environmentalism construct adapted from Scholl et al. (2016) 

− It worries me when I think about the 
environment, in which our children and 
grandchildren will probably live.* 

− We all have to cut back on our lifestyle to 
protect our natural basis of existence.* 

− I often engage in social and ecological 
issues.* 

− A functioning and natural environment is 
necessarily a part of a good life.* 

− I pay attention to the sustainability of 
products (ecology, durability, fair working 
conditions).* 

− In Germany, the protection of the 
environment should be the first priority, even 
though it could mean less economic growth.* 

− Within the last four weeks, how often did 
you choose to buy organic food / 
beverages?** 

− Within the last two years, how often did you 
choose to buy environmentally friendly 
clothes?** 

− We can solve our environmental problems 
by changing our economic system and our 
lifestyle.* 
*Items on a 5-point Likert scale / **Items on a 5-point frequency scale (never to always) 
Cronbach’s α: 0.886 
 

The analysis of the sample and the following calculations were carried out with IBM SPSS 
Statistics 24. The sample of 1,500 German wine consumers is composed of 57.4 per cent female 
and 42.6 per cent male participants. The distribution of the age within the sample is as follows: 
(1) up to 29 years: 7.9 per cent; (2) 30-39 years: 10.2 per cent; (3) 40-49 years: 15.1 per cent; 
(4) 50-59 years: 17.1 per cent; (5) 60-69 years: 36.1 per cent; and (6) over 70 years: 13.7 per 
cent. 

Table 4: Environmentalism and involvement within the sample 
Construct 1 to 1.99 2 to 2.99 3 to 3.99 4 to 5 Total 
Environmentalism 43 (2.9%) 239 (15.9%) 739 (49.3%) 479 (31.9%) 1,500 
Involvement 230 (15.3%) 683 (45.5%) 478 (31.9%) 109 (7.3%) 1,500 

      

The constructs for environmentalism and involvement show sufficient variation within the 
sample. Table 4 shows the distribution in four classes for both constructs. The attitude towards 
environmentalism is rather positive (mean: 3.56; median: 3.67; std. deviation: 0.74). On 
average, the sample reflects a medium involvement (mean: 2.76; median: 2.70; std. deviation: 
0.77). The majority of the sample lies between 2 and 2.99 on the 5-point Likert scale. 

The eight hypotheses will be analysed with the above mentioned constructs and variables. The 
following results section looks at each hypothesis separately after presenting the sample 
composition. The results section leads to a discussion of the results, which is followed by the 
implications. 
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5 Results 

To analyse hypothesis H1, the influence of an information about FRGVs on the purchase 
probability, a paired t-test with the variables IPP and APP, was carried out. The results (Table 
5) show a significant positive change [𝑡𝑡(1499) = 17.054,𝑝𝑝 < 0.000]. Therefore, the data 
clearly supports H1. Due to the within subject design and the close proximity of the questions 
and the information, it can be assumed that the participants, who changed their rating, did not 
know about the environmental advantages of FRGVs. 

Table 5: Paired t-test for the influence of the information 
Mean Std. Deviation Std. Error Mean t df Sig. 

0.326 0.740 0.019 17.054 1,499 0.000 
      

The analysis of the hypotheses H2, H3 and H4 is based on a regression analysis of the variable 
IPP as dependent variable and the variables Environmentalism, Involvement, FRGVknown, Age, 
and Gender as independent variables. Table 6 shows the results of the regression analysis in 
detail. The R² of the model is 0.047 and the Cohen’s effect size is 0.221, which stands for a 
small to medium effect size (Field, 2005). 

Table 6: Results of the first regression analysis - IPP 

R R² Adjusted R² Std. Error of 
the Estimate 

Durbin-
Watson 

Cohen's 
Effect Size 

0.216 0.047 0.043 0.787 2.017 0.221  
Unstandardized 

Coefficients 
Standardized 
Coefficients 

  

  B Std. Error Beta t Sig. 
Constant 2.912 0.140  20.865 0.000 
Environmentalism 0.019 0.029 0.017 0.643 0.520 
Involvement 0.165 0.029 0.157 5.639 0.000 
FRGVknown 0.032 0.014 0.061 2.275 0.023 
Age 0.004 0.001 0.067 2.504 0.012 
Gender (f = 1) -0.099 0.043 -0.061 -2.289 0.022 
𝑦𝑦�𝑖𝑖 = 2.912 + 0.165 × 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖 + 0.032 × 𝑃𝑃𝑃𝑃𝑃𝑃𝐼𝐼𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 𝑖𝑖 + 0.004 × 𝐴𝐴𝐴𝐴𝐴𝐴𝑖𝑖 − 0.09 × 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑖𝑖 

 

The data supports hypotheses H2 and H3. The variables Involvement and FRGVknown are 
significant to an α-level of 0.05. The IPP increases with an increasing level of involvement, 
therefore, the highly involved participants are more open to purchasing wines made of FRGVs. 
As expected, the more FRGVs a participant knows, the higher the IPP. The variable 
Environmentalism is not significant (p > 0.05), hence H4 cannot be supported. The level of 
environmental awareness does not influence the IPP. The variables Age and Gender are 
significant (p < 0.05). According to the data, the IPP increases with increasing age. 
Furthermore, men tend to have a higher IPP than women. 

The regression to analyse the hypotheses H5, H6, H7 and H8 is set up with the CPP as dependent 
variable and the five variables Environmentalism, Involvement, FRGVknown, Age and Gender as 
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independent variables. The CPP reflects the change in purchase probability that is attributable 
to the information about FRGVs. Table 7 displays the results of the regression analysis. The R² 
of the model is 0.038 and the Cohen’s effect size of 0.199 state a small effect (Field, 2005). 

As hypothesized, the number of individually known FRGVs does not change the influence of 
the information provided. The variable FRGVknown is not significant (p > 0.05). Thus, the data 
clearly supports H5. Moreover, the data supports H6, since Involvement is also not significant 
(p > 0.05). This means that no matter how involved the participants are, the influence of 
information about FRGVs does not depend on it. In other words, the text has the same influence 
for participants with low and high involvement.  

However, participants that show a high environmental awareness, reflected by high values of 
Environmentalism, react more positively to the information about the environmental benefits 
of FRGVs. The effect of Environmentalism is significant (p < 0.00). This was hypothesized in 
H7 and therefore, the data supports this hypothesis. Furthermore, the Gender variable is 
significant (p < 0.00) and positive. Hence, women tend to value the information on FRGVs 
more than men. Consequently, the data supports H8. In this regression analysis, Age is also 
significant (p < 0.00). However, the coefficient is negative. Therefore, the data shows that the 
influence of the text is greater on younger participants. 

Table 7: Results of the second regression analysis - CPP 

R R² Adjusted R² Std. Error of 
the Estimate 

Durbin-
Watson 

Cohen's 
Effect Size 

0.195 0.038 0.035 0.727 1.931 0.199  
Unstandardized 

Coefficients 
Standardized 
Coefficients 

  

 B Std. Error Beta t Sig. 
Constant 0.097 0.129  0.750 0.454 
Environmentalism 0.133 0.027 0.132 4.922 0.000 
Involvement -0.027 0.027 -0.028 -0.993 0.321 
FRGVknown -0.003 0.013 -0.007 -0.248 0.804 
Age -0.004 0.001 -0.088 -3.279 0.001 
Gender (f = 1) 0.133 0.040 0.089 3.330 0.001 

𝑦𝑦�𝑖𝑖 = 0.097 + 0.133 × 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖 − 0.004 × 𝐴𝐴𝐴𝐴𝐴𝐴𝑖𝑖 +  0.133 × 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑖𝑖 
 

To test for multicollinearity, the variance inflation factors for the regression analyses for model 
1 and 2 were calculated. For both regression models, the variance inflation factors are between 
1.114 and 1.210. These results mean that multicollinearity can be ruled out in both regressions 
(Field, 2005). 

In conclusion, the IPP is already quite high with an average value of 3.61 on a 5-point Likert 
scale. This means that the participants of this study are already fairly open to purchase wines 
made from FRGVs. Another look at the regression on IPP clearly reveals that highly involved, 
more mature, male participants have the highest purchase probability. In addition, prior 
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knowledge of FRGVs fosters the purchase probability as well, suggesting that the consumption 
or at least the knowledge of FRGV wines is a positive factor. 

Turning to the information about the environmental benefits of FRGVs, the results show that 
the information provided increases the purchase probability significantly. This suggests that 
information regarding the environmental benefits is relevant for the participants of this study. 
On average, the information can lift the purchase probability by 0.326 points on a 5-point scale. 
The analysis of the second regression analysis gives an insight into the attitudes and socio-
demographics of the participants who are particularly responsive to the information on FRGVs. 
Participants who show more environmental awareness are more responsive to the information. 
Furthermore, younger participants and females are particularly open to the information. 
Whether participants are explicitly involved in the product category wine or not does not come 
into play when it comes down to the environmental information about the FRGVs. 

6 Discussion 

The fact that information about the environmentally friendly production of FRGV wines 
increases the purchase probability is consistent with other studies, such as Wiedmann et al. 
(2014) and Ay et al. (2014), that looked at the influence of information regarding organic wine. 
Mann et al. (2012) also state that more knowledge about organic production increases the 
purchase probability for organic wines. 

This study also finds that the information about the environmentally friendly production is more 
relevant for women. Hence, the environmental benefits of FRGVs are more important for 
women. This finding is in line with the literature of Barber et al. (2010) and Mann et al. (2012), 
that show that women tend to value sustainability claims more than men.  

As Barber et al. (2009) state that involvement in a product category does not necessarily lead 
to more knowledge about environmental issues in this category, this study confirms those 
results. Involvement is not relevant for the effect of information about environmental benefits 
of FRGVs. Whether the participants have high involvement in wine or not, the information 
about the environmental advantages of FRGVs have the same effect. 

In summary, the results are consistent with the extant literature. Furthermore, the results 
indicate that the diffusion of FRGVs can be supported by information about their environmental 
benefits. How these results can translate into practical implications is part of the following 
section.  

7 Practical managerial implications and recommendations 

Since the results show that information can foster the adoption of FRGVs, the first practical 
implication regarding FRGVs is somehow simple: inform consumers about the environmental 
benefits of FRGVs. In order to reach those consumers that are most responsive to the 
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information, younger and environmentally aware consumers should be focused on first. It is 
reasonable to assume that environmentally aware consumers tend to shop at least sometimes in 
organic stores (see Table 3, item 8 and 9). Thus, these stores could be a first place to approach 
consumers with information about FRGVs and also wines made from FRGVs on the shelf. 
However, regular supermarkets might also be a place to introduce FRGV wines to consumers 
as long as the wines and the information is somewhere close to other organic or sustainable 
products to reach the environmentally aware consumers. 

The influence of information about the environmental benefits of FRGVs is not dependent on 
the consumers’ wine product involvement. However, consumers with a higher level of 
involvement tend to have a higher initial purchase probability for FRGV wines. Since high 
involvement consumers tend to buy wine more often in dedicated wine shops (Nesselhauf et 
al., 2017), these shops could also be part of a distribution strategy. There, the information about 
the environmental benefits would be of less importance. 

Furthermore, marketing of new products is also dependent on the abilities of the individual 
firms. A well-structured marketing campaign for FRGV wines can foster the diffusion among 
a firm’s consumers. The marketing messages can target different consumers groups, such as 
women, millennials or environmentally aware consumers.  

At last, the reduction of fungicides in the wine industry could also be seen as an issue for 
regulation. Quota schemes for wine growers could be imaginable to gain market share for 
FRGVs and force the producer to market these varieties to consumers. 

8 Conclusions 

The eco-innovation FRGVs has the potential to reduce the wine industry’s environmental harm. 
The industry could promote these grape varieties to show its sustainable thinking and act as role 
model for further agricultural industries. Consumers are open to this eco-innovation. Especially 
the consumers with higher levels of involvement state a relatively high initial purchase 
probability for wines made of FRGVs. 

Providing information about the environmental benefits of FRGVs supports the diffusion of 
FRGVs. The information enables consumers to see the advantages of these grape varieties. 
Even though the environmental advantages will not suffice to change the consumers’ behaviour 
completely, it may be an additional factor to try wines made from FRGVs.  

Looking at the influence of information about the FRGVs and the consumer group that is most 
responsive to it, it becomes obvious that the information is most effective for consumers with 
higher levels of environmentalism. This clearly shows that consumers who care for the 
environment are more open to information about products that reduce the harm for the 
environment. Thus, environmentally aware consumers can be seen as the first target group for 
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wines made from FRGVs. The data further suggests that women and younger consumers tend 
to be more convinced by the information.   

As every study, also this research has limitations. First of all, the purchase probability was 
elicited with direct questions about a hypothetical situation. Schäufele and Hamm (2018) show 
that the attitude-behaviour gap for wine consumers is low, however, the social desirability in 
this context should not be underestimated. Furthermore, the price cue in the purchase 
probability questions was left out on purpose to eliminate price effects. However, it obstructs 
statements about the willingness to pay. Moreover, the sample is not representative for the 
German wine consuming population. Online access panels and quota sampling do not lead to a 
strictly representative sample. However, the sample size and the structure of the sample allow 
a conservative generalization. 

In order to overcome some of those limitations, further research could combine attitudinal data 
and actual purchase behaviour of FRGV wines. Furthermore, in order to address the relatively 
low explained variance in this study, it is necessary to take into account that wine purchase is a 
very complex purchasing process. Further studies could widen the aspects that are part of the 
surveys, hence narrow the gap between the hypothetical and the actual situation. Another 
addition for this research would be to investigate the specific parts of the text and analyse the 
influence of each section to gain more insights in the consumers’ minds. So far, the text was 
only examined as a whole and not in its specific parts. 

The findings of this study may also be important for further eco-innovations. There are many 
product categories and products that are stuck in early phases of the diffusion, such as insects 
as food. Products that have mainly altruistic environmental benefits might face similar problems 
within the society. Therefore, the scope of this research could be widened and further studies 
could be multifaceted. 
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Conclusions and outlook 
 

 

The purpose of this dissertation is the identification of factors to accelerate the diffusion of 
innovations in the product category wine. Therefore, innovative packaging solutions and 
fungus resistant grape varieties (FRGVs) have been chosen to test the consumer acceptance 
and the influence of information about these innovations. The three articles also include the 
concept of wine involvement to cover the consumers’ attitude towards wine.   

The article ‘Information and involvement: The influence on the acceptance of innovative wine 
packaging’ examines the relationship between degree of innovativeness, information about 
the innovation, involvement and the consumer acceptance. The article suggests that 
information about the benefits of an innovative packaging effectively supports overcoming 
adoption barriers. This result is in line with Atkin et al. (2006). The moderated regression 
analysis reveals that particularly low involvement participants benefit from information about 
the advantages of an innovative packaging. The diverging effect of a product cue for 
consumers with low and high involvement confirms many other studies that show diverging 
utilization of product cues (Bruwer et al., 2017; Pomarici et al., 2017; Spielmann and Gélinas‐
Chebat, 2012). The survey also includes the place of purchase with the consideration of 
involvement. Since low involvement participants tend to buy wine more often in 
supermarkets, they should especially be targeted with information about the benefits of 
packaging. The varying preferred places of purchase dependent on the level of involvement 
show that wine involvement is a justified parameter to segment wine consumers, and hereby 
confirm extant literature (Bruwer et al., 2017; Hirche and Bruwer, 2014; Lockshin et al., 
2001; Quester and Smart, 1998). 

The second article in this dissertation ‘What about the environment? A choice-based conjoint 
study about wine’ unveils the importance of product attributes that are related to FRGVs. The 
choice experiment with 1,500 participants elicits the preference structure for these six tested 
attributes: (1) ‘reduction of pesticides’, (2) ‘reduction of carbon emissions’, (3) ‘familiarity 
with the grape variety’, (4) ‘organic certification’, (5) the slogan ‘better for the environment’, 
and (6) ‘price’. The article answers the question whether new grape varieties can overcome 
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adoption barriers by having environmental benefits. The analysis shows that consumers 
ascribe the highest importance to ‘price’. The price is typically the most important factor 
(Lockshin et al., 2006; Mueller et al., 2010; Quester and Smart, 1998). The second most 
important attribute is the ‘familiarity with the grape variety’. However, ‘reduction of 
pesticides’ and ‘reduction of carbon emissions’ are the attributes that are both directly related 
to the environmental benefits of FRGVs, and which can outweigh an unfamiliar grape variety. 
Hence, the communication of the environmental benefits of FRGVs can support overcoming 
adoption barriers. Such a communication strategy of educating consumers can be particularly 
helpful for the tradition barriers that are prevalent in this case (Atkin et al., 2006; Ram and 
Sheth, 1989). Furthermore, a cluster analysis based on the participants’ preferences results in 
a three cluster solution. The first cluster, the green-minded, can be characterized by their 
preference for the ‘reduction of pesticides’. Around one third of the sample belongs to the 
green-minded cluster. The traditionalists represent the second cluster. The cluster’s name aims 
at the traditional wine consumption behaviour in Germany that wine is sold and chosen by 
variety. This cluster’s participants particularly value the familiarity of the grape variety. The 
third cluster, the price-minded consumers, reflect the group that mainly focuses on the price. 
They ascribe little importance to the remaining attributes. Confirming extant studies (e.g. 
Pomarici et al., 2017), the price focused cluster has the lowest average level of involvement. 
Furthermore, the green-minded cluster has the highest average level of environmentalism. 
Schäufele and Hamm (2018) state that the attitude-behaviour-gap for environmentally 
conscious wine consumers is very narrow, meaning environmentally aware wine consumers 
tend to buy wine that is environmentally friendly produced. The results of this article show a 
coherence between the level of environmentalism and the preference structure of the choice 
experiment, and thus confirm Schäufele and Hamm (2018). 

The third article ‘The role of environmental information for wine innovation adoption – The 
case of fungus resistant grape varieties’ builds on the results of the previous article. Since the 
environmental benefits of FRGVs are relevant at least for some consumers, the within-subject 
design of this article examines the effect of environmental information on the purchase 
probability. The study uses two regression models to identify consumer groups that are open 
to FRGVs or open to the information about the benefits of FRGVs. The initial purchase 
probability reflects the general openness to FRGVs, possibly even without exactly knowing 
what FRGVs are. In this case, the more involved participants show a higher purchase 
probability. Furthermore, the knowledge of FRGVs influences the purchase probability 
positively. Hence, participants that are already familiar with FRGVs are also open to buy such 
a wine. The participants’ environmentalism does not show a significant effect on the initial 
purchase probability. After information about the environmental benefits of FRGVs, the 
participants were asked the same question regarding their purchase probability for FRGV 
wines. The regression analysis reveals that the participants’ environmentalism comes into 
play when the participants are aware of the FRGVs’ benefits. The influence of the information 
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about the benefits is stronger for environmentally conscious participants. In this regression 
analysis, the participants’ involvement level is not significant. The results are in line with 
Barber et al. (2009) that wine involvement does not lead to more knowledge about 
environmental issues of wine production. Therefore, whether the participants are involved in 
wine or not does not make a difference for the effect of the information. In general, the article 
shows that information about the benefits of FRGVs enhances the purchase probability. So, 
the first and the third article clearly state that information about the benefits of innovations 
accelerates the diffusion and confirm extant studies (for instance, Atkin et al., 2006; Ram and 
Sheth, 1989). 

The results of these three articles show that information about innovations helps overcoming 
adoption barriers. These results also have implications for practice. In the case of packaging 
solutions, the benefits could be directly on the packaging. Consumers would instantly know 
how the packaging could solve an everyday problem. Furthermore, an innovative packaging 
could also lead to differentiation as in the case of StackWine. The very different packaging 
and the benefits make the product stand out of the masses and help to attract specific target 
groups. Obviously, producers and retailers need to support new packaging with information to 
reduce the risk for consumers. Having big brands introducing new packaging solutions and 
lending their trustworthy name to an innovation would reduce the risk as well. Due to the 
correlation of place of purchase and wine involvement, producers and retailers can use that 
information to tailor their communication strategies according to their needs. In supermarkets 
and discounters, the producers should provide information on the packaging. In wine shops, 
the personnel should know about the benefits of an innovative packaging and promote these 
features accordingly. 

The supporting effect of information is also present for the FRGVs as the results of the second 
and the third article show. The communication of the FRGVs’ environmental benefits can be 
a vital factor for the adoption of FRGVs for environmentally conscious consumers. Producers 
and retailers should not be afraid of talking about the benefits of these new grape varieties. 
Consumers might need a reason to particularly try this new wine instead of any other wine on 
the shelf. The highly competitive market and the complexity of the product category wine 
forces consumers to follow heuristics. These heuristics might lead to a familiar grape variety 
produced by a familiar winery. They might ask why they should try this unknown wine. The 
information about the environmental benefits might just be that reason. Curiosity and the 
knowledge that the production of this wine is more environmentally friendly could be a 
reason to choose something unknown. This will not lead to consumers that only drink wines 
from FRGVs, but it would help to accelerate the diffusion of these varieties, which in turn 
leads to a reduction of pesticides and a reduction of carbon emissions. This results in a more 
sustainable wine industry, in the ecological and economic sense. In addition, the producers 
should possibly look for consumers that are more environmentally conscious. These 
consumers might be found in supermarkets with a large choice of organic products and 
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dedicated organic supermarkets. Furthermore, the education of sales personnel in all kinds of 
retailers with customer consultants could lead to an acceleration of the diffusion.  

Apart from implications for practice, the results point to implications for further research. As 
the three articles show, the concept of involvement proves useful for the segmentation of wine 
consumers. This result confirms other studies on wine consumer behaviour and involvement 
(Bruwer et al., 2017; Hirche and Bruwer, 2014; Lockshin et al., 2001). Furthermore, the level 
of involvement and the place of purchase for wine can be useful for further studies on 
involvement and consumer behaviour.  

Additionally, the environmentalism construct seems to be reliable to identify wine consumers 
that value environmentally friendly wine production. Future research could build on that 
result to gain more insights into the consumer behaviour of environmentally conscious 
consumers. Research about environmentalism and the information about environmental 
benefits could be extended to further product categories. Adapting the model to other food 
products such as coffee, tea or even innovative new food categories such as algae or insects 
seems plausible. Furthermore, it is arguable to extend the model to other, non-food product 
categories and services. For example, innovative mobility solutions, such as car sharing, or 
environmentally friendly produced clothing could be further applications to explore the 
relationship between environmentalism and purchase intentions or actual purchases. 
Moreover, the information about the environmental benefits should be further examined. The 
information could be divided into different values and analysed separately. The influence of 
the different aspects of environmental benefits would lead to more knowledge about the 
consumers’ motivation. The purchase of environmentally friendly produced food is motivated 
by altruistic and egoistic motives (Kareklas et al., 2014). Applying these findings to the wine 
industry with its peculiarities would lead to more insights into the purchase decisions for 
environmentally friendly wine.  

The relatively low importance of the organic certification in comparison to the reduction of 
pesticides and of carbon emissions raises further questions for academia. The organic 
certification might be too complex for consumers and the simpler statement of a reduction of 
pesticides or carbon emissions might be easier to understand. The motivation of organic and 
sustainable purchases are an important topic in the literature (De Dominicis et al., 2017; 
Kareklas et al., 2014; Schäufele and Hamm, 2017; Yadav, 2016). However, the question 
whether simpler statements would more effectively drive the adoption of sustainable products 
has not been answered so far. Furthermore, the organic label induces a halo effect that 
improves sensory ratings and hedonic liking (Apaolaza et al., 2017). Comparing the organic 
label with a wine that states the reduction of pesticides and carbon emissions would lead to 
additional information on the consumers’ perceptions of these attributes.  

The importance of the reduction of pesticides points to the question whether the results can be 
generalized for other food products. The awareness of pesticides in combination with the 
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importance of their reduction could lead to more insights into the consumers’ minds. Since 
wine is a very complex product with many attributes, the reduction of pesticides is one 
amongst many others. For commodities such as flour or sugar, the environmentally friendly 
production could be a valuable differentiation. However, further studies need to examine the 
importance of such environmental claims for consumers.  

This dissertation’s limitations indicate further necessary research. First, the research for this 
dissertation has been conducted in Germany. Therefore, the results mainly apply to the 
German consumers within these studies. The wine market with its peculiarities, such as the 
country-of-origin effects (Okechuku, 1994) and other differences between countries (Cohen 
and Sirieix, 2009; Mueller et al., 2011), demands cross-cultural studies to enable the 
generalization. Moreover, the sampling method influences the generalizability of findings. For 
these three articles, the convenience and quota sampling method were chosen. Both methods 
do not lead to a strictly representative sample. However, the sample sizes are respectable and 
sufficient for the statistical tests. 

Another limitation of studies with online surveys with consumers is the hypothetical situation. 
The participants do not need to spend their money for the products they choose. Therefore, the 
answers might be biased. The attitude-behaviour gap could be particularly present for the 
questions regarding products that are more environmentally friendly due to a social 
desirability effect (Aschemann-Witzel and Niebuhr Aagaard, 2014; Aschemann-Witzel and 
Zielke, 2017; Schäufele and Hamm, 2017). For the product category wine, however, the pro-
environmental consumers also tend to buy sustainable wine (Schäufele and Hamm, 2018). 
Hence, it can be assumed that the attitude-behaviour gap is relatively low in the articles at 
hand. To further improve the validity of the choice experiment, cheap talk was presented to 
the participants. Cheap talk constitutes an introductory text about the hypothetical situation 
and the consequences of untrue answers, such as false interpretation of the results. Cheap talk 
enhances the validity and lets the participant focus on the tasks (Carlsson et al., 2005). 

Overcoming these limitations could be possible by conducting subsequent studies in real life 
markets. The analysis of actual purchase data in supermarkets or wineries accompanied by 
attitude surveys could lead to more insights into the consumer behaviour regarding new grape 
varieties and innovative packaging. In case of unavailability of actual purchase data, sensory 
tests could serve as an alternative. An experiment with consumers, who state the hedonic 
liking of wines with an FRGV label and a traditional grape variety, could add to the 
knowledge about the consumer behaviour. Similar experiments could be conducted with 
different types of packaging. 

In conclusion, the results of the dissertation at hand support practitioners interested in 
marketing wines from FRGVs and introducing new packaging solutions. In the competitive 
German wine market, wine growers and retailers need to look for ways to differentiate and 
show consumers their unique range of products. By adopting these innovations, wine growers 
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can adapt to this need. In combination with educating consumers and giving additional 
information about these innovative products, wine growers and retailers can increase the 
acceptance among consumers. For consumers, the information about the FRGVs’ 
environmental benefits and the more convenient packaging solutions are relevant and improve 
the perception of these innovations. Furthermore, these FRGVs allow wine growers to protect 
the environment while adapting to the new challenges of the climate change. Research 
institutes in Europe breed new varieties to support wine growers with varieties that meet the 
requirements of consumers and the environment (Eads, 2018). Meanwhile, wine growers need 
to face the adoption barriers of consumers and to use information to reduce these barriers. In 
the long run, wine growers will be able to adopt FRGVs and use innovative packaging 
solutions to protect the environment, reduce costs and satisfy consumers.  
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