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Abstract: The reduction of phytosanitary treatments in viticulture is widely demanded by policy-
makers and consumers. An important solution is the use of resistant grapes, which can cut plant
protection applications by up to 80%. Although this is a significant improvement, viticulture is
mainly carried out with traditional grapes. Therefore, the aim of this paper is to identify the factors
that encourage the cultivation of fungus-resistant grape varieties (FRGV), as well as the challenges
and opportunities in marketing. Our study used an exploratory sequential mixed-methods model
design. In the first step, data were collected through 48 in-depth interviews and analyzed. Based on
the qualitative results, a survey of 422 producers was conducted. The quantitative research results
were segmented by company size and production type to provide a deeper understanding. The main
drivers for cultivation are the ecological benefits resulting from the reduction of pesticide use, with
organic producers particularly motivated by sustainability goals. Smaller producers are driven by
the opportunity to introduce a new wine style, whereas larger producers are more cautious and focus
on cost savings. The cultivation of resistant grape varieties is restricted by a large number of varieties,
lack of experience, and unfavorable characteristics from initial generations of resistant grapes. A low
level of grape variety prominence and customer awareness, as well as unattractive variety names,
negatively affect producer acceptance. To facilitate higher market acceptance, it is important to offer
attractive grape varieties, directly communicate them to consumers, and provide information about

the sustainable effects.

Keywords: sustainability; innovation; pilzwiderstandsfahig; organic; company size; production
type; viticulture

1. Introduction

Facing the ongoing threat of Plasmopara viticola, agricultural practices in both organic
and conventional viticulture increasingly depend on copper-based treatments [1]. How-
ever, the detrimental effects of copper [2] have led to calls for alternative solutions [3,4].
A key strategy to mitigating these effects is the adoption of fungus-resistant grape vari-
eties (FRGV), which have gained importance due to their environmental and economic
benefits [5-8]. This approach not only reduces CO, emissions and soil degradation but also
enhances biodiversity and economic viability, especially in steep-slope viticulture [5,9-12].

The importance of FRGV is slowly being recognised globally, with their adoption in
prominent wine-producing countries such as Italy, France, and the USA, and in emerging
markets such as Brazil, Denmark, and Poland [13-17]. Despite this growth, their penetration
in the German wine market is limited, accounting for only about 3% of vineyards [18].

The replanting of a vineyard is a decision with long-term consequences [19]. Wineries
typically plant grape varieties that offer the best combination of labor input, quality, and
market potential. Zachmann et al. (2024) [20] emphasized the crucial role of policy measures
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and industry support in encouraging the adoption of FRGYV, taking into account the long-
term planting cycles and the initial resilience of winegrowers. Pedneault and Provost
(2016) [8] attributed winemakers’ reluctance to grow FRGV to skepticism about their market
potential. According to various studies, this is due to their unusual names, the fact that they
include wines with different flavor profiles, the high status of ‘traditional” grape varieties
in the German market, and the increased advisory effort required for FRGYV, all of which
reduce consumer acceptance [6,9,21,22].

To increase market potential, several studies have made suggestions. Pedneault and
Provost (2016) [8] and Bavaresco (2019) [23] suggested that further research was needed, to
find ways to educate consumers through communication strategies. Fuentes Espinoza et al.
(2018) [24] showed that willingness to pay increases with more information. Mann et al.
(2012) [25] also found that greater knowledge of organic production increases the likelihood
of buying organic wines, while other studies have confirmed an increase in purchase
likelihood when information about the environmentally friendly production of FRGV
wines is provided [24,26]. In a study conducted by Pomarici and Vecchio (2019) [27],
46% of respondents stated that the impact of wine production on the environment is
important and that they were open to purchasing environmentally friendly wines, as stated
by Nesselhauf et al. (2019) [28].

Several studies have shown that the quality of FRGV wines can be considered equiv-
alent to that of traditional varieties [22,29-31]. Nevertheless, Fuentes Espinoza et al.
(2018) [24] found a lower willingness to pay for FRGV, due to sensory discrepancies with
traditional grape varieties, and because, like organically produced wines, FRGV are still
struggling to overcome the low quality of their early years [8,32,33].

While existing studies have explored general motivations and barriers for adopting
FRGYV, the specific attitude of producers about resistant grapes remains insufficiently
explored. This study aimed to fill this gap by investigating producers” perceptions of FRGV,
examining the reasons for their reluctance, and identifying the challenges and opportunities
for FRGV production and market integration in Germany. This research was structured
around three research questions (RQ), derived from qualitative findings and supported by
quantitative analysis:

RQ1: What motivates wineries to switch their production to fungus-resistant grape varieties?
RQ2: What challenges do fungus-resistant grape varieties face in the market?
RQ3: Which instruments are crucial for market establishment?

2. Materials and Methods

Our study followed a sequential exploratory mixed-methods design model [34]. This
experimental design involves collecting and analyzing qualitative data in the first step,
followed by quantitative research guided by the results of the qualitative study. Finally,
the results of the quantitative research are analyzed and interpreted [35,36]. Additionally,
the interpretation phase involves comparing and evaluating the results from both the
qualitative and the quantitative research. To achieve this, we utilized a ’joint display’, as
shown in the Appendix A (Table A1), to enable a visual comparison of the results, making
similarities and differences immediately apparent [37]. Figure 1 illustrates the structure and
provides insight into the procedures and outputs of the individual steps. This approach
enabled us to gain a deep understanding of the motivators for cultivation, the current
market challenges, and the tools for establishing FRGV.
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Figure 1. Structure of the sequential exploratory mixed-methods research design (inspired by Berman
(2017) [38]).

2.1. Qualitative Data Collection and Analysis

The data for the initial qualitative study were collected between April and June 2020
by conducting semi-structured in-depth interviews with directors of selected German
wineries, either in person or via telephone. The interviews, which lasted an average of
25 min, focused on three main areas: (i) reasons for adopting FRGV; (ii) vinification; and (iii)
the impact of resistant grape varieties on the German wine market. A total of 16 questions
were asked. To ensure unbiased data collection and insights into their reluctance to adopt
FRGYV, wineries without resistant grape varieties were interviewed, using an adjusted
version of the guideline. The study aimed to uncover both the opportunities and challenges
associated with these grape varieties, as well as to understand the factors influencing their
rejection or adoption.

Interviews were conducted with 48 wine producers, which, according to Ritchie et al.
(2003) [39] and Creswell (2014) [40], constituted an adequate sample size. This sample size
allowed us to balance data saturation with the complexities of handling extensive data sets.

The sample included 45 individual wineries and three cooperatives, primarily focusing
on organic farming, with two-thirds cultivating FRGV. The sample acquisition focused on
heterogeneity, including both traditional and contemporary wineries, as well as those with
varying levels of recognition. It encompassed wineries that were actively marketing FRGV
and those that incorporated these varieties more subtly, such as unnamed cuvée blends.
The proportion of FRGV to the total vineyard area varied among the wineries. Wineries that
were not cultivating FRGV were also included in the study, to provide a comprehensive
perspective. Special attention was given to traditional wineries that are known for a specific
grape variety, such as the Mosel Region and Riesling, to understand their reluctance to use
FRGV. Efforts were made to ensure that this subgroup was as diverse as the overall sample,
with variations in size, region, and philosophy. Respondents’ personal information was
withheld, to maintain confidentiality.

The study collected primary data through recorded interviews, which were later tran-
scribed. Before the interviews started, consent for recording was obtained. Before content
analysis, the researchers established a foundation of theoretical assumptions by using open,
axial, and selective coding techniques [41], informed by an extensive literature review.
The first step was to filter the transcribed data, to identify relevant themes and patterns.
The themes were then organized into categories, using inductive reasoning, and they were
examined through content analysis [42]. The qualitative data analysis was structured
using MAXQDA (version 20) software [43], which facilitated a methodical and effective
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exploration. The integration of interviews, transcription, coding, and specialized software,
such as MAXQDA, ensured a comprehensive and nuanced data analysis.

2.2. Quantitative Data Collection and Analysis

After analyzing the qualitative data, an online survey was conducted between Jan-
uary and February 2021, to gather quantitative data. The results of the qualitative study
grounded the survey’s design and objectives.

2.2.1. Survey Design and Analysis

A questionnaire was designed, to cover all relevant aspects identified in the previous
qualitative analysis. This was done by dividing specific domains into coded variables
and items, which allowed for the conversion of open-ended explorations from the qual-
itative phase into structured, closed-ended questions. The encoded segments covered a
wide range of topics, including the potential and challenges of growing resistant grape
varieties, their current position in the market, consumer preferences, and the various op-
portunities, barriers, and operational considerations in viticulture. Each segment combined
variables from different areas explored during the qualitative inquiry. The vinification was
reported as unproblematic in the qualitative study, and it was, therefore, not included in
the quantitative study. The questionnaire was divided into five main sections.

After an introduction, the first section asked about characterization, specifically focus-
ing on the organizational structure, size, and location of the companies. Investigations were
made regarding the adoption of resistant grape varieties, including the rationale behind
their utilization or non-utilization, the varieties favored, and the scale of their cultivation
(quantified in hectares (ha)). The following section aimed to identify specific predictions
and difficulties in the cultivation of resistant grape varieties through a series of multiple-
choice queries, thereby deducing the three most important factors relevant to cultivation.
Eleven principal categories were evaluated, using a five-point Likert scale. The influence
of a distinct FRGV label was also evaluated through a concise three-point scale: negative,
neutral, or positive effect. The following section analyzed market perceptions by comparing
the competitive viability of resistant varieties with conventional grapes. This was done
using a four-point scale from ‘worse’ to ‘better’. Additionally, the evolution of demand
over the past and future five years was examined, using two five-point scales, ranging from
‘very low demand’ to ‘very high demand’. The final section examined the challenges faced
by the market and the necessary strategies for market penetration. The respondents were
given the option to select up to three alternatives.

The data were collected through a quantitative online survey, using the SoSciSurvey
platform (version 3.4.14) [44]. A total of 1351 individuals were reached through an internal
mailing list and various German consortia (e.g., Demeter and Ecovin), and 604 respondents
participated, resulting in a response rate of 44.7%. The dataset was cleaned to exclude
incomplete responses, anomalies, redundancies, and fast movers. This resulted in a defini-
tive sample size of 422 wine producers. As the sample size was adequate after a single
survey iteration, subsequent rounds were deemed unnecessary. The sample size required,
as calculated according to Kadam and Bhalerao (2010) [45], was 375, based on a population
of 15,151 (representing the total number of wineries in Germany [18]), a 95% confidence
interval, and a 5% margin of error. On average, the participants spent 7.4 min (median:
6.8 min) completing the survey, with 90% of the participants finishing within 2.9 to 14.2 min.

The data were segmented by production type and company size (based on yield area
in ha) to provide a more homogeneous and in-depth analysis of the producers’ opinions.
The study employed a range of techniques to analyze the data, including generating
contingency tables with frequencies and percentages and Pearson’s chi-squared test for
independence with the statistical software R (version 4.3.0) [46]. Comparisons of means
were performed, using both the Welch two-sample ¢-test and ANOVA. The effect size of
the latter was quantified by Eta squared (17%). Correlational analyses were conducted, using
Spearman’s rank correlation rho. The association and effect size were explored, using
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measures such as Cramer’s V, the phi coefficient, and Cohen’s d. These measures offered a
nuanced understanding of the strengths and patterns within the dataset.

2.2.2. Sample Description

The quantitative sample distribution was comparable with the qualitative study, as
shown in Table 1. The participating wineries covered all wine-growing regions in Germany
and varied in their geographical distribution. The sample mainly consisted of wineries,
with 403 out of a total of 422 producers, representing 93.4%. The remaining producers
ran as cooperatives. The sample exhibited a wide range of company sizes. The majority
of producers cultivated an area of less than 10 ha, with the frequency decreasing as the
area cultivated increased. The segmentation by production type revealed that conventional
wine producers made up the majority, with a share of 70.9%, while organic producers
constituted 29.1% of the sample.

Table 1. Sample table of quantitative and qualitative survey results by characteristics.

Production Type Company Size Qualitative
Characteristics Organic Conventional <10 ha 10-20 ha >20 ha Total Sample
n % n % n % n % n % n % n

Firm Type

Winery 119 95.9 284 92.3 175 96.6 143 97.9 85 81.7 403 934 45

Cooperative 4 4.1 15 7.7 0 34 0 2.1 19 18.3 19 6.6 3
Company Size

<10 ha 48 39.0 127 425 175  100.0 0 0.0 0 0.0 175 415 23

10-20 ha 42 34.1 101 33.8 0 0.0 143 100.0 0 0.0 143  33.9 14

>20 ha 33 26.8 71 23.7 0 0.0 0 0.0 104 100.0 104 246 11
Production Type

Organic 123 100.0 0 0.0 48 27.4 42 29.4 33 31.7 123 29.1 39

Conventional 0 0.0 299 100.0 127 72.6 101 70.6 71 68.3 299 709 9

Overall, the sample indicated a preference among small-to-medium-sized conven-
tional wineries to participate in FRGV production. Although organic wineries were evenly
distributed across all size classes, larger wineries tend to favor both organic production
and participation in FRGV production.

3. Results

The qualitative and quantitative study results are presented sequentially, due to the
research design.

3.1. Qualitative Results

The decision to include FRGV in the product range was mainly driven by the reduction
of plant protection efforts. The main reason cited was the resulting reduction in copper.
Additionally, the decision was influenced by problematic locations, such as those in close
proximity to residential areas, steep slopes, and fungus-prone locations, as well as cost-
intensive locations. The decision-making process for grape variety selection was primarily
based on cultivation advantages rather than market development.

Many winegrowers considered there to be a high risk in planting resistant grapes, due
to their lack of experience with these varieties in cultivation. Additionally, issues encoun-
tered with first-generation varieties, such as Regent, Bronner, or Johanniter, contributed
to this perception. The wineries that were interviewed expressed a desire for increased
knowledge transfer through research, associations, and collaboration among themselves to
facilitate the exchange of information on resistant grape production.
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The marketing of wine from FRGV presented several challenges. Producers reported
that consumers had insufficient knowledge of grape varieties, which increased the risk
of making a purchase. This effect was intensified by the unattractive names of the grape
varieties, such as Regent, Johanniter, or Bronner, which could only be marketed with
increased effort. Newly bred grape varieties such as Cabernet Blanc, Pinotin, and Muscaris
were considered less problematic as they were based on well-known grape varieties and
were, therefore, more familiar to customers. FRGV wines were mainly marketed directly,
due to the need for an explanation of these grape varieties by the participants.

The participants stated that FRGV wines would be accepted better on the market if
customers could taste them before purchasing. They believed that it is the responsibility of
wineries to raise awareness of this grape variety. This is because the customer and sales
structure are mainly direct and personal, promoting trust and reducing the purchasing risk
of an innovative product. Some producers have expressed concerns that disseminating
information about resistant grape varieties may pose a risk of discrediting their existing
product range, which mainly consists of conventional varieties. However, according to
the participants, the conviction of the producers, their willingness to take risks, and their
knowledge about these new varieties would allow FRGV to be widely disseminated.

3.2. Quantitative Results

The quantitative results are divided into production-relevant and sales-relevant sections.

3.2.1. Production

The study analyzed 422 producers and found that 64.9% of them cultivated FRGV,
with areas ranging from 0.03 to 60 ha. The majority of producers used small areas for
resistant varieties, with a median of 1 ha, with organic producers using significantly larger
areas than conventional producers. The breakdown by production type and company size,
as shown in Table 2, reveals that 80.5% of the organic and 58.5% of the conventional wine
producers cultivated FRGV. This was supported by statistically significant differences in
probability (p value < 0.001, V = 0.209). The cultivation of FRGV was less common on small
farms (less than 10 ha) at 56.6%, compared to medium and large companies at 69.9% and
72.1%, respectively. This difference is statistically significant (p-value < 0.01, V = 0.148).
Although most producers (68.7%) used less than 10% of their total area for FRGYV, there was
considerable variation in the intensity of use. The organic and smaller producers were the
exception, as the share of FRGV in the total area was significantly higher compared to the
other groups.

Further analysis was carried out to understand why some participants did not produce
FRGV. Initially, the data were examined in relation to future production of FRGV. It was
discovered that 48.3% of the companies that had not yet started growing FRGV were open
to integrating FRGV into their production in the future, while 51.7% were not considering it.

The willingness to cultivate FRGV in the future varied slightly according to the current
orientation and size of the company. The attitudes of organic and non-organic producers
towards FRGV were almost equally divided, with 45.8% and 48.8% in approval, and 54.2%
and 51.2% against, respectively. Company size appeared to be a factor, with producers
larger than 20 ha being the most willing to grow FRGV (55.2%), while smaller farms (less
than 10 ha) were the least willing (45.3%). However, no significant differences were found
by production type or company size (p-values of 0.9654 and 0.664, respectively).

According to the quantitative and qualitative analysis, the primary motivation for
producers to grow FRGV was the reduction of phytosanitary measures (65.9%), with larger
companies responding more favorably (73.1%), as shown in Table 3. Furthermore, 43.6%
of the respondents highlighted the holistic sustainability aspect of FRGV. It is noteworthy
that organic wine producers assigned significantly more importance to this aspect and also
viewed FRGV as a natural next step, which underscores the importance of the sustainable
nature of these varieties. In contrast, conventional wineries prioritized more cost-effective
cultivation (23.4%) or experimenting with new varieties (21.1%). Of the respondents, 17.8%
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cited the possibility of adding an innovative wine style to the portfolio, with new grape
varieties as a motivation, with smaller wineries citing this point significantly more often.

Table 2. Descriptive statistics and chi-square test with phi/Cramer’s V post hoc analysis for evaluating

FRGYV distribution.
Production Type Company Size
Organic  Conventional <10 ha 10-20 ha >20 ha
Characteristics of o o 5 o o o 5
FRGV Production vo " v X v " 7o " v " v X v
Current Production
Yes 99 805 175 58.5 - 99 566 100 699 75 721 x
No 24 195 124 41.5 17.503 0.209 76 434 43 301 29 279 9.297 0.148
Future Production
Yes 11 458 61 48.8 34 453 22 489 16 552
No 13 542 64 51.2 0.002 0.022 41 547 23 511 13 4438 0.819 0.074
Area
<0.5 ha 19 202 79 454 52 536 35 354 11 153
0.5-1 ha 26 277 41 23.6 23 237 28 283 16 222
1-2 ha 22 234 27 15.5 19.27** 0268 15 155 19 192 15 20.8 4946** 0.304
2-5ha 21 223 18 10.3 7 7.2 14 141 18 25.0
>5ha 6 6.4 9 5.2 0 0.0 3 30 12 167
Area Ratio to Total
>5% 21 223 93 53.4 22 227 43 434 49 68.1
5-10% 25 266 45 259 25 258 28 283 17 236
10-20% 18 19.1 16 9.2 37.534** 0374 13 134 17 172 4 5.6  57.928 ***  (0.329
20-50% 24 255 10 5.7 24 247 8 8.1 2 2.8
>50% 6 6.4 10 5.7 13 134 3 3.0 0 0.0
Note: The order of the items is based on the frequency of mentions. Asterisks denote cells with significant differences
from their expected values, as indicated by their standardized residuals (** p < 0.01, *** p < 0.001).
Table 3. Descriptive statistics and chi-square test with phi/Cramer’s V post hoc analysis to evaluate
various production reasons and threats with resistant grape varieties categorized by production type
and company size.
Production Type Company Size
Organic  Conventional <10 ha 10-20 ha >20 ha
Production Items n % n % 2 ()] n % n % n % X2 1%
Reason
Fungicide Reduction 82 667 196 65.6 1.43 0.07 103 589 99 692 76 731 4.25 0.11
Sustainability Aspect 65 528 119 39.8 3.07° 0.1 77 440 65 455 42 404 1.83 0.07
Cost Efficiency 14 114 70 234 995 018 28 160 31 217 25 240 187 007
Experimental 14 114 63 21.1 6.97 ** 0.15 24 13.7 27 189 26 25.0 4.39 0.11
Innovative Wine Style 22 179 53 17.7 0.05 0.02 39 223 25 175 11 106 8.61* 0.16
Organic Evolution 51 415 24 8.0 59.45 ** (.43 26 149 30 210 19 183 1.03 0.06
Labour Time Savings 16 13.0 44 14.7 0.43 0.04 25 143 19 133 16 154 0.48 0.04
Terrain Challenges 20 163 26 8.7 3.21° 0.11 15 8.6 15 105 16 154 2.56 0.09
Uniqueness 6 49 20 6.7 0.48 0.05 8 4.6 13 9.1 5 4.8 2.58 0.09
Consultancy Improvement 3 2.4 11 3.7 0.25 0.04 7 4.0 3 2.1 4 3.8 1.32 0.06
Planning Certainty 6 49 7 2.3 0.8 0.07 9 5.1 2 14 2 1.9 5.21° 0.12
Threat
Grape Variety Surplus 37  30.1 85 28.4 1.69 0.09 31 177 53 371 38 36,5 11.76* 0.21
Experience Gap 40 325 69 23.1 0.16 0.03 46 263 33 231 30 288 4.16 0.13
Simple Resistance 34 27.6 68 22.7 0.08 0.03 37 211 41 287 24 231 0.98 0.06
Traditional Company Structures 32 260 50 16.7 0.67 006 23 131 34 238 25 240 3.57 0.12
Quality Limits 13 106 35 11.7 1.17 0.08 14 8.0 19 133 15 144 143 0.07
Outdated Breeding Goals 22 179 22 7.4 457 * 0.14 15 8.6 18 126 11 10.6 0.32 0.04
Rot Resistance 7 5.7 29 9.7 3.61° 0.13 15 8.6 14 9.8 7 6.7 1.14 0.07
Wasp Damage 8 6.5 24 8.0 1.1 0.08 15 8.6 10 7.0 7 6.7 1.74 0.08

Note: The order of the items is based on the frequency of mentions. Asterisks denote cells with significant differ-
ences from their expected values, as indicated by their standardized residuals (° p < 0.1, * p < 0.05, ** p < 0.01,
%%

p < 0.001).
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However, the quantitative analysis showed moderate importance (10.9%) for growing
on problematic terrain, which was one of the top three factors in the qualitative research.
Organic producers cited terrain challenges significantly more often, which were charac-
terized by proximity to residential areas, steep slopes, or susceptibility to fungal diseases.
The aspects of uniqueness (6.2%), consultancy improvement (3.3%), and planning certainty
(3.1%) appeared to be less important.

The results of Table 3 reveal that the four main threats to viticulture resistant grapes
were the oversupply of varieties (28.9%), lack of experience (25.8%), limited resistance
(24.2%), and traditional farm structures (19.4%). The organic producers saw significantly
greater challenges posed by outdated breeding objectives. The medium and larger farms
were significantly more affected by the oversupply of grape varieties than the smaller
producers. Physiological threats, such as wasp damage or lack of rot resistance, were not
stated as relevant threats.

3.2.2. Sales

Our study on marketing resistant grape varieties provides a comprehensive perspec-
tive. It begins with an evaluation of past demand and future expectations. It is evident
that the demand for wine from resistant grapes had moderately increased in most cases,
with 35.7% of respondents confirming this trend. Organic producers were more likely to
report a significant increase in demand than conventional producers. Smaller companies
were also more likely to report higher demand than larger companies. A statistical compar-
ison supported the observations made, indicating a more positive development of demand
stated by organic producers and smaller companies. The future outlook was optimistic,
with 56.0% of respondents expecting a moderate increase in demand and 23.0% expecting a
strong increase. Similar to the previous assessment, organic and smaller companies had
significantly more optimistic expectations. The respondents tended to base their future
expectations on past experiences, especially those who had experienced a strong increase
in demand in the past: 93.1% of them expected a continued strong increase. Spearman’s
statistical test confirmed a positive correlation between past and expected future demand.

The participants perceived the competitiveness of resistant grape varieties differently.
While the majority of producers considered these varieties to be of equal value but still
capable of development (54.7%), a significant proportion considered them to be less com-
petitive (31.3%) compared to traditional grapes. Only a minority, 9.4%, considered FRGV
to be equal or better than conventional varieties. The assessment differed between or-
ganic and conventional producers, with organic farms tending to be slightly more positive.
Analysis by company size showed that larger producers were more critical than small and
medium-sized companies.

Table 4 shows that marketing faced several challenges. The main challenge for the sur-
veyed producers was the low level of grape variety recognition (56.2%). The producers also
expressed concerns about explanatory demand (53.1%), the irreplaceability of established
grape varieties (33.9%), and the conservative nature of consumers (21.8%). The conservative
attitude of consumers was one of the major challenges stated by the organic producers,
with 33.3% of the votes. This effect was intensified by unattractive grape designations
(30.6%), such as Regent, Johanniter, and Bronner, which required increased effort on the
part of the producers. Resistance to fungal diseases and the term 'PIWI’ (the common name
for FRGV in German-speaking countries) were generally not conducive to sales (27.7%).
However, market penetration could also be affected by an unusual wine style (14.5%),
limited availability (7.8%), and an insufficient image (7.8%). Notably, the organic (7.3%)
and larger producers (10.5%; 13.5%) were less affected by an unconventional wine style,
while the smaller wineries (8.0%) were less affected by limited availability.
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Table 4. A descriptive statistics and chi-square test with phi/Cramer’s V post hoc analysis was
conducted to evaluate various market threats and instruments for resistant grape varieties categorized
by production type and company size.

Production Type Company Size
Organic Conventional <10 ha 10-20 ha >20 ha
Marketing n % n % X2 @ n % n % n % x> 14
Threats
Graﬁve Variety Recognition 64 520 173 57.9 0.5 004 9 549 76 531 65 625 448 0.11
Explanatory Demand 63 512 161 53.8 0.01 001 9 543 76 531 53 510 051 0.04
Grape Variety Irreplaceability 39 317 104 34.8 0.09 002 53 303 56 392 34 327 18  0.07
Unusual Varietal Name 38 309 91 30.4 0.03 001 50 286 54 378 25 240 44 0.11
Unemotional Topic 32 260 85 28.4 0.05 002 42 240 43 301 32 308 193  0.07
Conservative Consumers 41 333 51 17.1 14.09 *** 02 40 229 36 252 16 154 292 0.09
Sustainability Aspect Irrelevant 13 106 58 19.4 3.85* 011 26 149 32 224 13 125 4 0.1
Unconventional Wine Style 9 7.3 52 174 594 * 013 32 183 15 105 14 135 4.65° 0.11
Insufficient Image 14 114 19 6.4 2.7 0.09 10 57 9 6.3 14 135 6.72* 013
Limited Availability 13 106 20 6.7 1.54 007 14 80 6 42 13 125 652* 013
Instruments
Focus on Sustainability 49 398 144 48.2 1.44 007 79 451 68 476 46 442 002 0.01
Increase in Consumer Acceptance 50 40.7 135 45.2 0.22 0.03 63 36 73 51 49 471 6.73* 013
Attractive Varietal Selection 32 26 87 29.1 0.1 002 46 263 41 287 32 308 077 0.04
Winery Conviction 27 22 89 29.8 1.8 007 55 314 35 245 26 25 3.03  0.09

Presence in Gastronomy
Political Support
Information Dissemination
Quality Enhancement
Events/Tastings

45 366 66 22.1 1033* 017 47 269 38 266 26 25 0.14 0.02
41 333 63 21.1 7.68 ** 015 40 229 37 259 27 26 0.41 0.03
16 13 80 26.8 7.88 ** 015 45 257 33 231 18 173 2.65 0.08
25 203 66 22.1 0.01 001 35 20 30 21 26 25 1.29 0.06
26 211 58 194 0.2 003 45 257 27 189 12 115 875* 0.15

Note: The order of the items is based on the frequency of mentions. Asterisks denote cells with significant
differences from their expected values, as indicated by their standardized residuals (° p < 0.1, * p < 0.05,
**p <0.01,** p < 0.001).

Various measures were required to penetrate the market. According to the producers
surveyed, sustainability (45.7%) was an important marketing tool to focus on. Consumer
acceptance needed improvement, in general (43.8%), stated the larger companies. Offering
attractive grape varieties (28.2%), such as Cabernet Blanc, Muscaris, and Souvignier Gris,
was also crucial for market penetration. However, it was important to promote these
varieties with conviction (27.5%) as part of an active marketing strategy that presented
them as lifestyle products that told a story of sustainability. Additionally, there was a
desire for a stronger presence in gastronomy (26.3%) and support from government or
associations (24.6%), especially among organic producers. Information accounted for 22.7%
of the votes and was considered significantly more important by conventional producers
(26.8%) than by organic producers (13%). Events and tastings received the lowest number
of votes (19.9%) but were particularly more important to smaller companies.

To address the multitude of grape varieties, the participants saw the introduction
of a standardized label for resistant grapes as a promising measure to promote market
penetration. Table 5 shows that a majority of the producers believed that a distinctive label
would have a positive or neutral impact. Specifically, 39.4% expected a positive effect,
54.3% expected a neutral effect, and only 6.3% feared a negative impact. Our statistical
analyses indicated that this positive assessment of the label was largely independent of the
type of production or company size.

However, according to the qualitative results, the term ‘Pilzwiderstandsfahige Reb-
sorten (PIWI)" may be too difficult and unattractive for consumers. Therefore, the par-
ticipants in the quantitative study were asked to rate alternative terms that could serve
as a generic term. The highest-rated terms were ‘Nachhaltige Rebsorten’, with a mean
value (MV) of 3.17, ‘Pilzwiderstandsfahige Rebsorten (FRGV)" (MV = 3.04), and ‘Innovative
Rebsorten” (MV = 2.96). The respondents indicated that sustainability was currently a pop-
ular topic and that FRGV could be an important step towards achieving a higher level of
sustainability. The term ‘pioneer’ and Anglicized terms were rated less favorably. However,
the term ‘sustainable pioneers’ was rated significantly better by conventional producers
(MV = 2.15), although still at a low level. The term ‘sustainable grape varieties” was the
lowest-rated term (MV = 1.96), but gained popularity with increasing company size.
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Table 5. Comparison of various generic terms for resistant grapes, categorized by production type
and company size.

Production Type Company Size
Organic  Conventional <10 ha 10-20 ha >20 ha

Items M SD M SD t Cohensd M SD M SD M SD F(@2399 #*
Nachhaltige Rebsorten

(sustainable grape varieties) 3.00 1.29 3.23 1.30 —1.625 —0.179 3.12 129 3.14 135 3.28 1.26 0.48 0.002
Pilzwiderstandsfahige Rebsorten (PIWI)

(fungusiresistantgrapeVarieties) 292 1.30 3.08 1.24 —1.145 —0.129 316 124 3.01 125 286 1.27 1.89 0.009
Innovative Rebsorten 295 132 297 127  —0.147 —0.017 300 129 296 131 290 124 020 0.0l

(innovative grape varieties)
Robuste Rebsorten
(robust grape varieties)

273 131 2.66 1.23 0.511 0.058 278 130 269 122 248 1.22 1.69 0.008

Neue Rebsorten (new grape varieties) 259 1.25 267 1.24 —0.624 —0.069 270 123 274 124 242 124 2.19 0.011
pioneer wines (FRGV) 247 133 221 125 1.849 0210 218 122 236 132 233 133 082  0.004
Starke Reben (strong vines) 218 1.16 218 119  —0.017 —0.002 2.09 1.09 230 125 214 122 136  0.007
Nachhaltige Pioniere 1.88 1.03 215 120 —2.304* —0239 206 1.18 215 1.14 199 115 056  0.003

(sustainable pioneers)
pioneering wines (FRGV)
pioneering wine grapes (FRGV)
sustainable grape varieties

215 114 2.02 1.10 1.028 0.115 208 111 207 114 200 1.07 0.17 0.001
204 111 201 1.15 0.170 0.019 196 1.07 211 122 199 1.12 0.76 0.004
208 120 191 1.12 1.300 0.148 1.81 1.00 197 1.15 219 133 3.32* 0.016

Note: The order of the items is based on the frequency of mentions. Asterisks denote cells with significant
differences from their expected values, as indicated by their standardized residuals (* p < 0.05).

4. Discussion

Resistant grape varieties offer significant ecological, economic, and social advantages
over conventional grape varieties, particularly in terms of reducing the need for phytosan-
itary measures [8]. Despite these benefits, these newly bred varieties have not gained
widespread market acceptance. This study aimed to identify the reasons for this lack of
success and to explore the barriers and opportunities for producing and selling wines
from FRGV.

4.1. Production

Generally, a significant proportion of the sample cultivated FRGV. Among the wineries
surveyed, the reduction of phytosanitary measures was one of the most important reasons
for growing FRGV. The study shows that organic producers are increasingly willing to
adopt FRGV, due to their holistic sustainable effect. This allows for the extension of the
organic concept while reducing the risk of crop failure, particularly in problematic locations,
such as those near residential areas, nature reserves, or with high fungus pressure [6]. Using
these areas to cultivate resistant grape varieties provides social and community benefits,
which could improve the reputation of wine producers in a sustainable manner [47,48].

Fungicide reduction not only protects the environment but also has economic advan-
tages. Conventional producers mainly use it experimentally or to save costs, indicating a
cautious and calculated approach. Eisenmann et al. (2023) [5] calculated a labor reduction
of up to 76% within plant protection activities, and Doye et al. (2005) [9] indicated that a
reduction in working time of up to 30% is possible, particularly in steep slopes. Vollmer
(2013) [12] noted that steep slopes are progressively becoming extinct and that resistant
grape varieties may offer a solution to counteract this trend. The increased costs and risks
associated with introducing organic viticulture practices could be offset by the use of FRGV,
encouraging more producers to adopt organic production.

Furthermore, smaller producers state that the incorporation of a new wine style into
their range is a significant reason for cultivation. Recent studies have shown that FRGV
can compete with traditional wines, in terms of quality [22,29-31], making it increasingly
relevant as a novel wine style to differentiate in the competitive wine market. Wine pro-
ducers are increasingly seeking alternatives, to act more ecologically or to compensate for
the effects of policies such as CO; pricing, the green deal of the European Union, increases
in energy expenses, and ongoing inflation [22]. Thus, these grape varieties can provide
compensatory value, enabling wineries to adapt to future regulations. The quantitative
study did not directly link planning security to this point, due to the low number of pro-
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ducers who mentioned it. Only smaller wineries mentioned planning security through
FRGV significantly more often than larger wineries, but still at a low level. Therefore, due
to the numerous inconsistencies that still exist, FRGV cannot be associated with long-term
planning certainty, although it is one of the most important aspects in the selection of a
grape variety [19].

However, the data show that there is a population that does not grow FRGV at all.
According to the qualitative results, many of the producers considered the risk of growing
resistant varieties a crucial determinant. The main challenges to cultivating FRGV were the
lack of experience among wine producers and the oversupply of resistant varieties, which
was particularly noted by the larger producers over 10 ha. It seems that concentrating on a
few grape varieties is more relevant, especially for pooling of resources [22].

The producers aimed to facilitate a constant exchange of experiences among wine
producers, scientists, and other experts, as also stated in a study by Basler and Pfenninger
(2003) [49]. Exchange of information decreases the likelihood of selecting inappropriate
grape varieties and making insufficient decisions at viticulture and vinification, which can
enhance the adoption of FRGV. This risk is also supported by the issues wine producers face
with the first generation of resistant grapes. This situation has also been observed in organic
farming, where the organic wine industry has struggled for decades with the inferior quality
of the first organic wine producers [8,50]. Nowadays, numerous high-quality producers
have transitioned to organic farming and are producing exceptional wines. As a low-quality
example of the first generation, the grape variety Regent is often cited. However, newer
crossbreeds cannot be distinguished, in terms of taste, from classic European grape varieties,
as confirmed by several producers and the already stated literature. However, they still
face prejudices resulting from experiences with the first generation [9]. This rejection is
supported by a decrease in the cultivation area for first-generation varieties and an increase
in the area for current FRGYV, as reported by the producers and supported by data from the
Central Bureau for Statistics (2023) [18].

4.2. Sales

Due to the numerous challenges in the market, the producers” demand assessment was
cautious. Every second producer expected a moderate increase in demand for wine from
FRGYV in the future, with the organic and smaller companies agreeing more. In addition,
over half of the producers considered that resistant varieties have the same competitiveness
as existing traditional grape varieties. However, moderate consumer acceptance is the
decisive factor impeding the spread of FRGV. This has been remarked on in previous
studies [24,27,28] and is also mainly emphasized by larger companies in this study. Con-
sumer acceptance is negatively affected by unfamiliar and occasionally unconventional
grape variety names. Grape varieties play a crucial role in the German retail sector as they
are the primary means of advertising on the shelf [19,51]. Larger companies whose primary
sales channel is retail [52] have noted that an insufficiently well-presented image of FRGV
can negatively impact sales [26,53] because of the high-quality image of established grapes.
In addition, limited availability was also mentioned by the larger manufacturers, which,
according to the results of the qualitative study, was due to the high demand from retailers
to be contracted. The study also found that resistant grape varieties often have unattractive
names, such as Regent, Solaris, or Bronner. In order to reduce the risk of purchase, hybrid
grape variety designations, such as Cabernet Blanc, Pinot Nova, or Souvignier Gris, which
include parts of well-known grape varieties, are preferred [54]. This has been confirmed by
studies conducted by Doye et al. (2005) [9], Fechter et al. (2018) [6], and Montaigne et al.
(2016) [19]. In direct sales, where upstream tasting supports the purchase decision, taste
profiles based on well-known wine styles are especially important [55]. In these scenarios,
FRGV wine has higher acceptance among consumers [56].
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According to both the interviewees and the surveyed wineries, branded cuvées are a
potential tool for entering the market. The majority of those surveyed viewed marketing
via cuvée as a market access opportunity. Fechter et al. (2018) [6] also recommended
cuvée wines, with or without imaginative names, as a suitable solution to enable market
access. The advantage of a cuvée is that wine producers can benefit from the ecological
and economic advantages of resistant grape varieties without having to specifically market
them. This allows for flexibility in the choice of grape varieties, making it possible to react
to changes in the market or the dynamics of newer generations.

In addition, the organic producers perceived the conservative attitude of German wine
consumers as a threat because they were unwilling to try innovative products. This aligns
with the findings of Fechter et al. (2018) [6], where 81% of conventional wine drinkers were
not convinced to buy FRGV wine. For conventional wine producers, sustainability is often
an irrelevant aspect of marketing. Instead, they focus on producing wine in a traditional
style that appeals to their consumer structure, which was highlighted in the qualitative
study. The low market demand for unconventional wines may also be due to a lack of
awareness about different grape varieties. Therefore, wineries, retailers, and gastronomy
need to make increased efforts to market FRGV wine satisfactorily, as supported by Ped-
neault and Provost (2016) [8] and Fechter et al. (2018) [6]. The survey results indicate
that sustainable characteristics are crucial for establishing these varieties in the market.
In general, communicating the benefits of FRGV requires a significant amount of consul-
tation work, which traders and producers may wish to avoid, as noted by Fechter et al.
(2018) [6] and Sloan et al. (2010) [22]. Given the ongoing preference of customers for
sustainably produced products [57], this factor will become increasingly important in the
future, thereby reducing the discrepancy between advisory efforts and risk mitigation
through sustainability aspects [58].

However, providing information, especially regarding the sustainability impact of
these grape varieties, is a crucial tool for conventional producers to further enhance the
image of FRGV. It is also important for informing consumers about the benefits of resistant
grape varieties, to reduce the purchase risk [53]. Kiefer et al. (2024) [59] and Di Vita et al.
(2024) [60] emphasized the necessity of addressing the characteristics of FRGV in a manner
that is appropriate for the target group, in order to ensure the efficacy of the marketing
measures. Organic wineries typically avoid using plant protection in marketing, as their
consumers are often unaware of their use in organic viticulture. This is because the image
of organic cultivation could be negatively impacted if the use of plant protection measures
was widely known [6].

Organic wineries focus more on political and association support. This can lead to
demands for subsidies that promote the use of pesticides, which Pomarici et al. (2016) [26]
and Zachmann et al. (2024) [20] also stated. Additionally, associations can provide effective
advertising measures that smaller organic wineries cannot afford. Small wineries mention
events and tastings as important tools to spread the acceptance of FRGV. In the qualitative
study, the wineries considered it their responsibility to provide these explanations, to raise
awareness of these varieties.

Due to the need for explanation, wine made from resistant varieties is often marketed
directly [6,14,22]. Finger et al. (2022) [14] also showed that wineries that primarily market
directly are more inclined to cultivate FRGV compared to wineries that primarily market
their wines through retail channels. If a tasting is possible, it can have a significant impact
on the purchase decision, as demonstrated by Pomarici et al. (2017) [56]. In retail trade,
customers are often influenced by price, label, and product placement when making a
purchase decision, due to the lack of consultation or tasting facilities [51,53]. Therefore,
sales through off-trade channels typically occur in retail stores with knowledgeable staff
and a diverse selection of wines or at specialist shops where these factors are also available.
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Another potential solution to enhance the marketing of various grape varieties is to use
a generic term, as recommended by [22]. In a qualitative study, producers expressed that
this would serve as a useful reference point for consumers and support the recognition of
the numerous grape varieties. However, the term ‘Pilzwiderstandsfidhige Rebsorten (PIWI)’
may be too abstract for consumers who associate wine with a natural image where the use of
fungicides has only a limited relevance. Although the qualitative research showed a critical
reaction to the term ‘Pilzwiderstandsfidhige Rebsorten (PIWI)’, it was highly ranked in the
quantitative study. The main argument was that the term ‘Pilzwiderstandsfahig (FRGV)’
was already well-established in the professional area, both nationally and internationally.
However, some experts were concerned about the term ‘fungus-resistant’. They argued
that consumers expect an emotional story behind the product and that sustainability is
an important keyword here. Alternative terms, such as ‘sustainable’ or ‘innovative’ grape
varieties, suggest a progressive image to the consumer, as the study has shown.

Finally, the research questions are addressed below, in order to provide a summary
of the most important findings of this study. The primary motivation for wineries to
switch to the cultivation of FRGV is the significant reduction in phytosanitary measures,
which lowers both the environmental impact and production costs. In particular, organic
producers value the holistic, sustainable effects of FRGV, which align with their organic
concept and reduce the risk of crop failures in problematic locations. Additionally, smaller
producers perceive the introduction of a novel style of wine as a competitive advantage.

The market challenges faced by fungus-resistant grape varieties include moderate
consumer acceptance, unfamiliar and unconventional grape variety names, and the con-
servative attitude of wine drinkers towards innovative products. Additionally, larger
producers have identified the limited availability and inadequate image of FRGV as poten-
tial obstacles to sales. These challenges are further compounded by a lack of experience
and by prejudices due to the first generation of resistant vines.

Branded cuvées represent an important tool for market introduction, offering flexibility
and reducing the specific marketing needs for FRGV. It is essential to communicate effec-
tively the sustainable benefits of FRGV, as well as to use hybrid grape variety names that
incorporate well-known grape varieties. Direct marketing strategies, events, tastings, and
the support of political and association initiatives can also increase consumer awareness
and acceptance, which, in turn, will encourage producers to cultivate FRGV.

5. Conclusions, Limitations, and Future Research

Producers widely accept the cultivation and vinification of FRGV, due to the potential
reduction of phytosanitary use. However, many producers are still unaware of the impor-
tance of these varieties for the future, in achieving economic sustainability and meeting
policy targets.

The new FRGV generations, with their hybrid varietal designations and better adapted
flavor profiles, will make it easier for producers to choose these varieties. In a market
such as Germany, which is dominated by grape varieties, it is crucial to consider these
factors for successful market penetration. The use of a central term is a topic of controversy
among manufacturers, but it could potentially exploit the advantages of a generic brand.
With the ongoing trend towards ecologically produced products, actively communicating
the benefits of FRGV could drive rapid awareness and have a positive impact at various
levels of the value chain. Once winemakers see the potential in selling FRGV wines, they
may be more open to growing these varieties.

This study has several limitations, of which the following are probably the most
important. The qualitative study was conducted mainly with organic wineries, which may
have distorted the results and the experimental design for the subsequent quantitative
study. Therefore, adjustments had to be made in the quantitative study, to ensure that
the arguments of the predominantly organic wineries could be applied to the general
population. Additionally, the moderator had limited experience in conducting interviews.
Therefore, the results of the first three interviews were excluded in certain sections of
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the study. However, the data quality improved as the study progressed. Additionally,
it is important to mention that this study was limited to Germany, due to geographical
proximity and funding constraints.

Future studies should investigate consumer acceptance through focus group discus-
sions and a quantitative survey of wine consumers. Therefore, the study should determine
and analyze findings on the awareness, acceptance, and barriers of FRGV among German
consumers. Additionally, sensory tests should be conducted, to determine the acceptance
of current wines from newer generations of resistant grape varieties. Finally, to ensure
comparability of results, the experimental setup should be extended to other relevant
wine-growing countries.
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Appendix A
Table A1l. Joint display comparison of the results from the qualitative and quantitative study.
Qualitative Study: Interviews (1 = 48) Quantitative Study: Survey (n = 422)
Category Participant Statements Items n %
Fungicide Reduction 278 659
Sustainability Aspect 184 436
“Here we expect to have less pressure in plant Cost Efﬁmency 84 19.9
. . . ” Experimental 77 18.2
protection and therefore to benefit from the resistance of the grapes”. I . .
" . . . nnovative Winestyle 75 17.8
. Everywhere near residential areas is that the . .
RQ1la. Production Reasons . .. P Organic Evolution 75 17.8
environment and fellow people are not or minimally polluted”. ' :
“ . . . Labor Time Savings 60 14.2
We can then reduce crop protection products, reduce crossings, i.e., .
. . Y Terrain Challenges 46 10.9
reduce crop protection measures so that we can work more cost-effectively”. .
Uniqueness 26 6.2
Consultancy Improvement 14 3.3
Planning Certainty 13 3.1
“There are about 10 leading varieties that everyone knows, Grap y Varlety Surplus 122 289
. Experience Gap 109 258
but there are also so many side shows that are an enormous - .
.. K ,, Simple Resistance 102 24.2
wealth of varieties, which people do not even know”. -
. P . 2 . . . . Traditional Company Structures 82 19.4
RQ1b. Production Threats What resistant grape varieties are still available? Here, information Quality Limits 48 14
and empirical values on individual grape varieties are missing”. Y . ’
" , .. T Outdated Breeding Goals 44 104
There’s a focus on the traditional varieties, because the whole ;
wine business is kind of a traditional story” Rot Resistance 36 85
' Wasp Damage 32 7.6
Very Low Demand (past) 46 10.9
Low Demand (past) 114 27.1
“I think that demand will increase but only if the supply increases”. N.eutral (past) 80 190
. . A . . . . L. . High Demand (past) 151 35.7
RQ2a. Consumer Demand Estimation With the general discussion about sustainability, pesticides, environmental .
.9 . . . P Very High Demand (past) 31 7.34
5 years back (past) protection it could become more of an issue in the market in the next few years”.
. R . . Very Low Demand (future) 6 15
5 years further (future) Unfortunately, demand is not yet as high as we would like,
but I am still optimistic that it will develop positively” Low Demand (future) 2 12.2
’ Neutral (future) 31 7.3
High Demand (future) 235 55.6
Very High Demand (future) 98 23.0
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Table Al. Cont.
Qualitative Study: Interviews (1 = 48) Quantitative Study: Survey (n = 422)
Category Participant Statements Items n %
“No competitiveness at the moment, but potential for it”. g:xfz’leo in égi’ ;113
RQ2b. Market Competitiveness “The consumer has to get used to it for a long time, and as long as there are ping :
. . b . . . " Equal 39 9.3
still alternatives, I don’t see it being that easy to bring FRGV onto the market.
Better 19 4.5
Grape Variety Recognition 237 56.2
Explanatory Demand 224 531
“The customers know just the grape varieties that are already known anyway” Grape Variety Irreplaceability 143 339
“The problem is just it is a cultural product of wine and if you talk about Unusual Varietal Name 129 30.6
RQ2c. Market Threats Riesling or Spatburgunder with a history (...) and the other is a new one. There are Unemotional Topic 117 277
' certainly interested people but not to the extent as for the common grape varieties”. Conservative Consumers 92 21.8
“We notice that the name somehow plays a role. Cabernet Blanc is a Sustainability Aspect Irrelevant 71 16.8
great choice here and the customer can imagine what it means, even on the shelf”. Unconventional Wine Style 61 14.5
Insufficient Image 33 7.8
Limited Availability 33 7.8
Focus on Sustainability 193 457
“Sustainability is one thing that is gaining in value. (...) Increase in Consumer Acceptance 185 43.8
In the context of sustainability, FRGV can be mentioned in any case”. Attractive Varietal Selection 119 28.2
“If demand increases, then that is generated by the winemakers”. Winery Conviction 116 27.5
RQ3a. Marketing Instruments “Institutions like the regional advertisement, “Pfalzweinwerbung”, Presence in Gastronomy 111 26.3
“Rheinhessenweinwerbung” they are all called (...)". Political Support 104 246
“I think that if more winemakers (...) consciously bring them Information Dissemination 96 22.7
closer to the people, it will just give itself over the years”. Quality Enhancement 91 21.6
Events/Tastings 84 19.9
“I put a sustainability label on it because it’s a sustainable Negative effect 27 6.3
RO3b. Influence of a grape variety but what about my other wines that I sell?”
uI?iform FRGV label “At least that would be a basis that could be justified” No effect 228 540
“It’s difficult with all the seals. I don’t know if it doesn’t Positive effect 167 396

further confuse the consumer. Because there are just too many seals”.
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Table Al. Cont.
Qualitative Study: Interviews (1 = 48) Quantitative Study: Survey (n = 422)

Category Participant Statements Items %
Nachhaltige Rebsorten (sustainable grape 317+
varieties) ’
Pilzwiderstandsfdhige Rebsorten (FRGV) 3.04 *
(fungus-resistant grape varieties)

Innovative Rebsorten (innovative grape .
“The connection fungus and wine that makes FRGV maybe it needs a new name. varieties) 2.96
It describes pretty well what the variety can but in connection with Robuste Rebsorten (R2) (robust grape .
RQ3c. Generic Term wine and pleasure”. varieties) 2.68
“The term PIWI has the problem also in itself, Neue Rebsorten (new grape varieties) 265 *
what can one imagine under it”. pioneer wines (FRGV) 208 *
Starke Reben (strong vines) 2.18*
Nachhaltige Pioniere (sustainable pioneers) 2.07*
pioneering wines (FRGV) 2.06*
pioneering wine grapes (FRGV) 2.02*%
sustainable grape varieties 1.96*

Note: The data marked with an asterisk are mean values.
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