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Abstract 29 

For decades, the literature has engaged in a robust debate regarding the competitiveness of wine 30 

cooperatives. Many studies suggest that these cooperatives may exhibit lower pricing 31 

competitiveness compared to other enterprise forms, while others have found the opposite. To 32 

clarify these conflicting findings, this study employs two datasets focused on German 33 

winegrowers’ cooperatives to compare their competitiveness across various price segments of 34 

the wine market through hedonic price analyses. The first dataset encompasses the premium 35 

wine segment, comprising 1,320 observations derived from wine guide data. The second 36 

dataset, which includes 18,740 observations, reflects the broader market characterized by lower 37 

average wine prices. The results reveal that the heterogeneity in cooperative sizes influences 38 

diverse marketing strategies within the German wine market. Especially larger cooperatives 39 

operating in the broader market at lower price segments tend to achieve relatively lower prices 40 

compared to other enterprise types. However, this competitive disadvantage dissipates within 41 

the high-price, high-quality segment, particularly for wines recognized in wine guides. The 42 

findings indicate that the organizational structure of cooperatives in the wine sector does not 43 

inherently confer a competitive disadvantage relative to other enterprise forms; rather, it is the 44 

heterogeneity among cooperatives that explains the variability in competitiveness. Furthermore, 45 

the findings suggest that wine prices in the lower price segments are particularly sensitive to 46 

signalling of quality attributes. Thus, cooperatives may enhance their competitiveness by 47 

emphasizing the quality attributes of their wines to offset any pricing disadvantages.  48 

[EconLit Citations: C21, P13, Q13]. 49 

Keywords: competitiveness of cooperatives, wine cooperatives, hedonic price analysis, 50 

Hausman-Taylor estimation, quantile regression. 51 

 52 

1. Introduction 53 

The German wine market has been considered saturated since the 1970s and is under increasing 54 

competitive pressure from national and international producers [1,2].  55 

In this market environment, agricultural cooperatives are often assumed to be providers of 56 

standard, low or inferior quality products in a direct comparison with other forms of enterprises 57 

[3]. The majority of the existing literature suggests that wine cooperatives are less competitive 58 

when marketing their wines [4–6]. In the case of German winegrowers’ cooperatives, it is 59 

concluded that they receive lower prices for the wines they produce and have a lower reputation 60 



 

 

than non-cooperative winegrowers [5,7–9]. The somewhat negative reputation of cooperatives 61 

is based on the familiar structural problems leading to obstacles in decision-making processes 62 

and inefficiencies in marketing, as well as a disadvantage compared with competitors that have 63 

a different kind of organisational form. This is particularly apparent when the cooperatives’ aim 64 

is to market products of higher quality [10]. 65 

However, winegrowers’ cooperatives still account for one third of wine production in Germany. 66 

In some wine-growing regions, they even dominate in terms of regional acreage [11]. Their 67 

relevance for the German wine market can therefore not be neglected. Why then do different 68 

strands of the literature come to different conclusions about the competitiveness of wine 69 

cooperatives? Are the differences rooted in datasets that picture parts, but not all, of the wine 70 

market? Are certain estimation methods producing varying results or should the heterogeneity 71 

of wine cooperatives be taken into consideration?  72 

To the best of the authors' knowledge, no previous cross-segment studies have simultaneously 73 

examined premium price segments and wines sold in food retail and discount outlets. This study 74 

aims to close this gap. It analyses the extent to which company characteristics and product 75 

attributes influence wine pricing. Specifically, the study investigates the effects of the 76 

organizational form and size of cooperatives, alongside production decisions related to product 77 

characteristics such as quality, reputation, vintage, and storage methods. The objective is to 78 

determine whether cooperatives market wines of equivalent quality at lower prices, at adjusted 79 

prices within lower quality segments, or at relatively high prices. This analysis seeks to provide 80 

a comprehensive conclusion regarding the competitiveness of cooperatives compared to wine 81 

producers operating under other organizational forms. 82 

To gain clearer insights into the competitiveness of cooperatives compared to wine producers 83 

with other organizational forms, as well as the differences among cooperatives that market 84 

wines in various price segments of the German wine market, this article analyses two datasets: 85 

First, a panel dataset of German wine guide ratings with 1,320 observations was used to analyse 86 

the premium wine segment. To include additional, i.e. lower price segments, the analysis was 87 

complemented by a dataset of 18,740 observations in the evaluations undertaken by the German 88 

Federal Wine Awards. This data set offers the ability to look into the structural differences of 89 

wine cooperatives (regarding size and the price segment in which they are marketing their wine) 90 

in a greater detail than previous studies did so far.    91 



 

 

The following section provides a brief literature review of the competitive situation within the 92 

German wine market, specifically focusing on existing studies that have analysed the market 93 

position of wine cooperatives, as well as current model approaches to hedonic price analysis. 94 

Subsequently hypotheses are derived. In sections 3 and 4, the uniqueness of the data basis used 95 

for the present analysis is elaborated in detail and the underlying models are explained. The 96 

results of the estimated price models are then presented and discussed in order to derive 97 

recommendations for wine cooperatives out of the key findings of the analysis. The paper ends 98 

with conclusions. 99 

2. Literature Review 100 

2.1. Structural Developments in the Cooperative German Wine Sector 101 

Geographically, Germany can be divided into 13 traditional wine-growing regions, which have 102 

been producing wine for over 200 years. In Germany in 2021, the market share of domestic 103 

wines was 45 %, followed by wines from Italy (17 %) and France (11 %) [12]. Primarily due 104 

to Germany’s high income levels and almost constant wine consumption habits, the country 105 

offers an attractive trading platform for the European wine market in which German vintners 106 

and winegrowers in all forms of enterprises have to compete in terms of price, quality and 107 

marketing [13].  108 

In fact of the high market competition, there has been a reduction in the number of vineyards 109 

in the German wine sector. Cooperatives are affected by this change, as can be seen in the 110 

decrease in winegrowers’ cooperatives. The change in the structure of German wine 111 

cooperatives can therefore be described as a concentration to fewer, larger cooperatives with an 112 

increased number of members and a larger cultivated area [14]. However, the wine market is 113 

affected not only by structural changes among wine producers, but also by consumers focusing 114 

increasingly on quality attributes. Since wine is considered to be an experience good and can 115 

only be evaluated by consumers after consumption, evaluation platforms can help reduce 116 

uncertainty and information asymmetries on the part of consumers and support their purchase 117 

decision [15–17]. Therefore, external ratings are used as a guide to build consumers’ individual 118 

willingness to pay for a wine [18]. For wine producers, the listing in wine guides or independent 119 

organisations, such as the German Agricultural Society (DLG), can have a positive effect on 120 

the wine price achieved [8,19]. These rating institutions conduct external evaluations of the 121 

quality of the produced wine and the reputation of the wine producer, which is defined as the 122 

perception associated with the consistent production of high-quality products. Especially when 123 

there is uncertainty about the quality of a wine, reputation constructs can support consumers’ 124 



 

 

decision-making [19]. Therefore, for wine producers the promotion of their wines’ quality and 125 

reputation can lead to the development of consumers’ preferences for these certain wine or 126 

winery that may evolve to consumer loyalty in the future [20]. 127 

However, a strand of literature suggests that wine cooperatives in Germany lack of success in 128 

using these wine guides: The arguments of Frick [4], Dilger [5] and Schäufele et al. [7] reveal 129 

that cooperatives would not invest in quality-oriented production efforts, might fail to serve 130 

consumers’ preferences and would rather follow low-quality mass production strategies. As a 131 

result, they conclude that wine cooperatives achieve lower wine prices compared to non-132 

cooperative wine producers.  133 

Nonetheless, as it is well known that a cooperative’s business performance is highly dependent 134 

on structural characteristics [21] and their market orientation [22], it is the logic consequence 135 

to incorporate these factors in the analysis of competitiveness.  136 

The findings of Richter and Hanf [11] indicate that winegrowers’ cooperatives are increasingly 137 

focussing on implementing quality management strategies, which include monitoring their 138 

members’ production process, thereby aiming to enhance the quality of the wines produced 139 

[11]. These findings suggest certain cooperatives possess specific firm characteristics that allow 140 

them to overcome deficiencies and do not align with groups identified as less competitive. 141 

Studies by Schamel [23], Couderc and Marchini [22]  and Valette et al. [24] provide supporting 142 

evidence from examples in France and Italy, demonstrating that winegrowers' cooperatives can 143 

operate competitively and secure price advantages in particular regions. 144 

Schamel [23] compared the price premiums that cooperative and non-cooperative achieve for 145 

quality and reputation premiums. In the Alto Adige region of Italy, where 70% of wine 146 

production is marketed by cooperatives, it was found that cooperatives listed in a wine guide 147 

can achieve reputation and quality premiums. This suggests that in regions where cooperatives 148 

are prevalent, consumers are willing to pay more for high-quality wines from these 149 

organizations and associate them with the production of appealing wines. 150 

Couderc and Marchini [22] examine structural patterns in wine cooperatives that lead to varying 151 

economic performances, finding that success of wine cooperatives is highly dependent on the 152 

development of marketing strategies that are both market- and demand-oriented. 153 

Valette et al. [24] argued that wine cooperatives in France have a higher survival rate, defined 154 

as the ability to operate market-oriented, compared to non-cooperatives. Their findings indicate 155 

that cooperatives that leverage economies of scale, possess greater market power, and adapt to 156 



 

 

temporary market changes are better equipped to handle market instabilities than other business 157 

models. While Valette et al. employed a different approach in comparing the competitiveness 158 

of cooperatives versus non-cooperatives, their results suggest that cooperatives that exploit their 159 

strategic and structural advantages can successfully thrive in the market. However, this positive 160 

effect was not observed for German wine cooperatives [6]. Given the similarities between the 161 

market environments faced by cooperatives in Italy, France, and Germany [22], it appears likely 162 

that the findings of Schamel [23], Couderc and Marchini [22] and Valette et al. [24] could be 163 

applicable to cooperatives in Germany. 164 

However, limited consideration has been given to the heterogeneity of German wine 165 

cooperatives with regard to their competitiveness, even though the structural difference between 166 

winegrowers’ cooperatives determines the optimal design of the marketing strategy a 167 

cooperative should follow [11].  168 

Small cooperatives are expected to involve their members more in decision-making processes 169 

as they are more dependent on individual members, thus individual preferences are given more 170 

weight than in larger cooperatives where the inclusion of each individual member would lead 171 

to a delay in decision-making processes [25]. It can also be assumed that larger winegrowers’ 172 

cooperatives have more comprehensive member and quality management in order to prevent 173 

potential issues of free-riding and moral hazard. Therefore, cooperatives of varying sizes can 174 

be differentiated from each other and from other forms of enterprises by their internal structure 175 

and production-oriented motives [21,26]. 176 

What can be concluded from this review of existing literature is that the results vary with the 177 

applied method, the motivation and the depth of comparison. The higher the focus on structural 178 

differences between cooperatives the higher the differentiation of conclusions drawn regarding 179 

the competitiveness of the cooperatives. 180 

2.2. State of the Art in Hedonic Price Analyses of Wine 181 

Against the backdrop of the price of a consumer good being determined by the sum of the 182 

implicit prices for its individual product characteristics or attributes, hedonic price analyses 183 

offer a suitable method for investigating the determinants of price formation in the wine market 184 

[23,27].  Following the hedonic pricing framework which says that the value of a good is 185 

defined by the sum of its product characteristics, i.e. attributes [28], cooperative 186 

competitiveness is rather understood as the ability of cooperatives to address consumers’ 187 

preferences for certain product attributes and the consequent ability to attract consumers with 188 



 

 

higher willingness to pay better than their market competitors. As a consequence, a cooperative 189 

would be disadvantageous to other forms of enterprises if they are not able to offer wines with 190 

product characteristics that increase consumers’ willingness to pay for a wine. Even though 191 

cooperatives may position themselves in low-price segments they could according to this logic 192 

still be competitive as long as they would be able to address consumers’ desire for product 193 

attributes in those price segments. A number of articles therefore analyse the influence of 194 

product characteristics on the price of wine using hedonic price models emphasising that quality 195 

and reputation ratings play a key role in price determination [7,10,16,19]. For example, Lecocq 196 

and Visser [29] show that classification by a rating system, such as tasting and listing in a wine 197 

guide, has a positive influence on the wine price achieved. Costanigro and McClusky [27] 198 

examined the effect of quality attributes in different price segments and show that quality affects 199 

price mainly in the high-price segment. Therefore, wine guides’ quality ratings can be seen as 200 

a proxy for quality. Schamel and Ros [16] provide a detailed overview of other hedonic price 201 

analyses and show that, in addition to the ratings of wine guides, other objective characteristics 202 

influence the price of wine.  203 

The hedonic pricing framework applies to different price segments: Costanigro and McCluskey 204 

[27] show that pricing in the wine market is determined by segment-specific characteristics and 205 

that segmentation should be taken into account in applied pricing models [16] (for a detailed 206 

discussion of the theoretical assumptions about the factors influencing German wines, see 207 

Schäufele et al. [7]). Therefore, specific product characteristics may be addressed to match 208 

consumer preferences in each of the respective segments differently. 209 

Articles that have studied the wine market with hedonic price analyses primarily use the 210 

Ordinary Least Squares (OLS) estimation method [6,7]. However, given that evaluations of 211 

quality and reputation have a subjective character, it was assumed that they correlate with both 212 

known and unknown product attributes, potentially leading to endogeneity problems that result 213 

in biased estimators when using a conventional least squares estimation.  214 

2.3. Research Hypotheses 215 

This article aims to build on former analysis of the German wine market with a special focus 216 

on the pricing competitiveness of cooperatives to close the gap of a sufficient consideration of 217 

structural differences of cooperatives (including a range in area under cultivation from 100 ha 218 

to over 1000 ha), and the pricing segments the cooperatives position their wines (ranging from 219 

€ 1.8 to € 69.5). To do so the following hypotheses were investigated:    220 



 

 

H1: The German wine market is characterised by different price segments. Therefore, different 221 

product attributes can be identified as price determinants in these segments. 222 

H2: The effect of the organisational form of “cooperative” on wine price differs in different 223 

price segments. 224 

H3: The quality rating of a wine and reputation rating have a significant positive influence on 225 

the wine price in all segments. 226 

H4: The size of a cooperative influences its marketing strategy, therefore the quality it produces 227 

and the market segment where it is positioned and thus the wine price achieved.  228 

Methodologically, the Hausman-Taylor panel estimator (H-T) was used where applicable to 229 

overcome endogeneity bias. To take into account the heterogeneity between cooperatives, 230 

different price segments of the wine market, and various wine evaluation formats were 231 

considered. Therefore, quantile regressions were used. 232 

3. Data 233 

Quality ratings of wines may differ across wine guides, particularly where evaluations are not 234 

based on blind tasting procedures [15,30]. As we aim to compensate for potential biases that 235 

occur in the wine guide ratings only wines are included to the sample that were rated in the 236 

following two wine guides [31,32]: The Gault&Millau wine guide, and the Eichelmann. The 237 

wines in the Gault&Millau wine guide are tasted both blindly and openly to assess the quality 238 

development of the wineries over time [33]. In the Eichelmann a comparable number of wines 239 

and wineries are evaluated using the international 100-point system for quality classification. 240 

Furthermore, 1-5 stars are awarded for the company’s reputation. In contrast to Gault&Millau, 241 

however, tastings are repeated and are exclusively blind [34]. Even though the probability of 242 

biased ratings cannot be ruled out completely, the use of two wine guide ratings enables a 243 

visibility of potentially differing effects of the two wine guides on the wine price. Only wines 244 

that meet the wine guide’s basic quality standards and are recommended for purchase are listed 245 

in these guides.  246 

Tasting and listing of wines in a wine guide requires their active promotion by winemakers. 247 

With regard to this self-selection, the selection of wines tasted can only be regarded as random 248 

to a limited extent. However, the wines and vineyards in the sample in this analysis were 249 

randomly selected from all the wines listed in the wine guides. 250 



 

 

The prices of a wine however are identical in these two guides. Each wine enters the dataset 251 

therefore with one price observation. 75.76 % of the wines included in the sample enter the 252 

dataset with two quality ratings, from Gault&Millau and Eichelmann, respectively, whereas the 253 

other 24.44 % have only one quality rating. Further explanatory variables used to estimate the 254 

effect on the achieved market price for wine are listed in Table A1.  255 

In order to represent each growing region of Germany equal, the random draw of vineyards has 256 

been equally distributed over the growing regions. Two red and two white wines were selected 257 

for each winegrower or cooperative included: one from the upper price range and one from the 258 

lower price range. Figure A3 graphically explains the structure of data generation. The ratings 259 

of the wineries in the sample were observed over a period of five years. 260 

As a wine guide’s evaluation usually focuses on wines in the upper price segments (see Table 261 

A1, sample mean of the wine price per bottle between 14.5 and 16.8 €) and in the segment of 262 

wines sold in supermarkets the average price for a bottle of German wine is 3.63 € [35], it is 263 

unclear whether solely considering the quality ratings of wine guides provides representative 264 

results from which to draw conclusions for the entire wine market. The simultaneous 265 

consideration of several wine guides and the use of different evaluation platforms would help 266 

to reduce potential distortions.  267 

The sample from the Federal Wine Awards (FWA) [36], an alternative evaluation format for 268 

the quality assessment of German wines, was used as a data basis for the second part of the 269 

analysis. The annual competition gives awards to 2500-3000 wines that have previously 270 

participated and passed an official quality test at federal state level. The highest award on this 271 

rating platform is the Gold Extra award, followed by Gold, Silver and Bronze awards. The FWA 272 

is considered a highly valuable rating for wine [37]. As it acts independently and not on behalf 273 

of a private company, tasting proceeded as a critical blind tasting [37] and assessments are 274 

carried out by various independent testing experts. For these reasons, we evaluate this rating 275 

platform as rather objective and independent. In addition to the wine price, other wine 276 

characteristics are also provided within this evaluation format (see Table A2) (for a detailed 277 

explanation on the structure of the FWA, see Schamel [37]). To identify whether a wine was 278 

produced by a cooperative or by another form of enterprise, the size of the enterprise was used 279 

in this dataset as a proxy. The assumption made by the publisher of the data is that enterprises 280 

cultivating an area of more than 100 ha are run as cooperatives1. One strength of the FWA 281 

 
1 It has to be noted that this assumption excludes small wine cooperatives that cultivate less than 100 ha.  While 

the structure of the data and the information gathered through personal contacts to the data source provided 

valuable insights, they currently limit our ability to characterize the group of cooperatives in greater detail. 



 

 

dataset is the classification of the winegrowers’ cooperatives by their size (for gradations of the 282 

categorial variable “coopsize”, see Table A2). This allows a further systematisation of different 283 

types of cooperatives. It should be noted that there is no information about membership 284 

numbers in the winegrowers’ cooperatives; an indicator of size only comes from the area under 285 

cultivation in hectares. However, Fanasch and Frick [38], for example, point to a positive 286 

correlation between the number of members and the area under cultivation. 287 

4. Methods 288 

The hedonic price analysis applied here is based on Rosen’s assumption that the value of a good 289 

is measured by the sum of its product characteristics, and thus both supply and demand of a 290 

product’s attributes co-determine the respective market price [28]. The price 𝑝 of a wine 𝑖 is 291 

thus dependent on a vector 𝑧 of 𝑛 product attributes 𝑧 = (𝑧1, 𝑧2, 𝑧3, … , 𝑧𝑛) where 𝑧𝑛 measures 292 

the amount of the characteristics included in the product [28]. The market prices of the products 293 

under consideration  depend on the respective product attributes, and can be represented by a 294 

hedonic price function 𝑝𝑖(𝑧1, … , 𝑧𝑛) [27].  295 

Following Rosen’s assumption [28, p. 83], from the consumer’s point of view, the benefit (or 296 

utility gain) from purchasing a certain wine is determined by the combination of product 297 

attributes such as vintage, colour or storage type. We capture these product attributes through 298 

various categorical variables that are presented in Table A1 (column “Vector symbol”). 299 

The wine ratings of the two wine guides in question are available as panel data over time. It is 300 

therefore possible to account not only for wine attributes that drive consumers’ willingness to 301 

pay but also to control for potential variations in the effect of quality attributes, i.e. the quality 302 

and reputation rating, on the wine price over time.  303 

In our study, especially the time-invariant variable that indicates the form of enterprise (i.e. 304 

cooperative or not) would therefore be omitted. Obviously, this would make it impossible to 305 

test our core hypotheses.   306 

We therefore turn to the estimation approach proposed by Hausman and Taylor [39]. Their 307 

Hausman-Taylor (H-T) panel data estimator allows for time-invariant regressors (e.g. in our 308 

case the form of enterprise) while addressing 𝐶𝑜𝑣 (𝜇𝑖, 𝑋𝑖𝑡) ≠ 0 due to various forms of 309 

endogeneity of certain regressors through external and internally generated instruments.  310 

In order to implement this approach, the variables were subdivided on the basis of their time 311 

(in)variance and their (non-)correlation with the individual effect. According to Hausman and 312 

Taylor [39] the model takes the following form: 313 

𝑦𝑖𝑡 = 𝑋′1𝑖𝑡𝛽1 + 𝑋′2𝑖𝑡𝛽2 + 𝑍′1𝑖𝛾1 + 𝑍′2𝑖𝛾2 + 𝜇𝑖 + 𝑣𝑖𝑡;  𝑖 = 1, … , 𝑁;  𝑡 = 1, … , 𝑇      (1) 314 



 

 

where 𝑋′𝑖𝑡 defines a vector of time-varying variables and 𝑍′𝑖 defines a vector of time-invariant 315 

variables. The error terms 𝜇𝑖 𝐼𝐼𝐷 (0, 𝜎𝜇
2) and 𝑣𝑖𝑡 𝐼𝐼𝐷 (0, 𝜎𝜇

2) are considered to be independent 316 

of each other. The dependent variable of the wine price in € was expressed in a logarithmic 317 

form, as comparable hedonic price analyses of the wine market report that this functional form 318 

is preferable [7,10,31]. 319 

The applied H-T model allows for the partial correlation of the 𝑋𝑖𝑡 and 𝑍𝑖 variables with the 320 

individual effect 𝜇𝑖 [40]. 𝑋𝑖𝑡 and 𝑍𝑖 are divided into 𝑋1 and 𝑍1, as exogenous parts of the vector 321 

of explanatory variables, and they are assumed to be non-correlated with the error term. In 322 

contrast, 𝑋2 and 𝑍2, are variables that are correlated with the error term [41]. The assignment 323 

of the regressors to the four variable categories (𝑋1𝑖𝑡, 𝑋2𝑖𝑡,𝑍1𝑖𝑍2𝑖) can be found in Table A1. 324 

This assignment has been performed based on the following criteria: First, the variables have 325 

been assigned to the X or Z vector based on their time-(in)variance. Second, the variables that 326 

have been suspected to be endogenous are assigned to the 𝑋2 or 𝑍2 vector. The quality and 327 

reputation ratings of the wine guides as well as the organisational form and the size of the 328 

cooperative expressed in terms of members are supposed to be potentially endogenous and 329 

therefore need to be instrumented. For a detailed overview of instrument generation, see Baltagi 330 

[42, p. 170 ff.]. Hausman [39] suggest using the instruments 𝐴𝐻𝑇 = [𝑄𝑋1, 𝑄𝑋2, 𝑃𝑋1, 𝑃𝑍1], with 331 

𝑃 and 𝑄 as orthogonal projection letters that transform a vector of observations into a vector of 332 

group means (𝑃) and a vector of deviations from group means (𝑄) and multiplying them by the 333 

transformed covariance matrix of the error term.  334 

Based on the Durbin-Wu-Hausman test, a fixed-effects (FE) model was compared against the 335 

H-T model. The test result with 𝜒2= 12.16 and a p-value of 0.79 fails to reject the null 336 

hypothesis that both models are consistent. According to Baltagi et al. [43], this underlines the 337 

appropriateness of a H-T model in comparison to the FE model. The chosen instruments 338 

therefore appear to be valid while some but not all variables turn out to be correlated with the 339 

individual effects [42, p. 175,43]. 340 

The empirical application was carried out using the plm-package for a Hausman-Taylor 341 

estimation with Baltagi’s [44] instrumentation method in R [45].  342 

However, the second dataset in the sample from the Federal Wine Awards (FWA) had no time 343 

series character. It consisted of independent observations made over several years. Therefore, 344 

the analysis of the valuations of the FWA initially used the approach of a pooled OLS 345 

estimation. This dataset includes additional characteristics of both wines and cooperatives, and 346 



 

 

may this way be complementary to the characteristics results of the panel model. In order to 347 

consider possible differences between price segments, the quantile regression approach was 348 

used. Here, a conditional quantile function 𝑄𝜏(Y|X) was estimated for the respective quantiles 349 

𝜏 = 0.25, 0.5, 0.75, 0.9 [46]: 350 

𝑄𝜏(𝑦𝑖) = 𝛼0 + 𝛽𝑊(𝜏)𝑋𝑖𝑊 + 𝛽𝑄(𝜏)𝑋𝑖𝑄 + 𝛽𝑅(𝜏)𝑋𝑖𝑅 + 𝛽𝐹(𝜏)𝑋𝑖𝐹 + 𝛽𝐴(𝜏)𝑋𝑖𝐴 + 𝜀𝑖     (2) 351 

The subscripts 𝑊, 𝑄, 𝑅, 𝐹 𝑎𝑛𝑑 𝐴, as presented in Table A2, denote the vectors of attributes that 352 

potentially influence the wine price. Possible price segments were assigned to the wine prices 353 

of the dataset by dividing them into 𝑞 quantiles, which were examined for differences in the 354 

influence and effect strength of product attributes. Model goodness-of-fit for the quantile 355 

regression models were assessed and compared using the Pseudo-R2 according to Koenker and 356 

Machado [47]. 357 

5. Results 358 

5.1. Descriptive Statistics of the Samples 359 

In Tables A1 and A2 (column “wine price per bottle”), the indicated share of wines in the 360 

defined low and high-price segments revealed the difference between the FWA and the wine 361 

guide dataset described above. Regarding the sample mean, the wine guides focus on the price 362 

segment above € 10.00 per bottle, while the majority of the wines evaluated by the FWA belong 363 

to the lower price segment at a price below € 10.00 per bottle. The price distribution of the two 364 

samples showed that the observed winegrowers’ cooperatives sell their wines at a price that is 365 

around € 1.00-2.00 below that achieved by other forms of enterprise (Tables A1 and A2) and 366 

that non-cooperative companies offer more wines at higher prices, as shown by the upper 367 

outliers of the boxplots in Figures 1 and 2.  368 



 

 

 369 

Figure 1 Price distribution of cooperative and non-cooperative wines listed in the wine guides 370 

 371 

Figure 2 Price distribution of cooperative and non-cooperative wines graded by the FWA across years. Comparison 372 
of full sample (A) and 90 % quantile (B). 373 



 

 

Furthermore, Figure 2 and Table A2 show that the price distribution of the FWA data differs 374 

from the wine guide data. As mentioned above, the average prices of the sample were 375 

concentrated around a lower price mean. The mean price for the cooperative enterprises is 376 

€ 8.32 and for other forms of organisation it is nearly € 1.00 more (€ 9.11). In comparison with 377 

the sample mean of the wine guides, a smaller difference between cooperatives and non-378 

cooperatives was observed. It also showed that there are visible deviations in price segments 379 

above the 3rd quartile (price ≥ € 9.80). From 2016 onwards in particular, and especially in the 380 

case of wines from non-cooperatives, the prices are more dispersed. The distribution of the data 381 

may lead to a distortion of the results when the highest price of an evaluated wine in the sample 382 

is € 89.00, while the sample mean is concentrated around € 8.00-9.00. Figure 2 shows a 383 

comparison of the price distribution of the full sample (A, left) and the limited consideration of 384 

the 90 % quantile (maximum price = € 14.90) (B, right). This sample distribution underlines 385 

the appropriateness of the quantile regression approach to compare differences between price 386 

segments, comparable to the analysis of Rebelo et al. [48]. However, considering the average 387 

wine price charged in the food retail trade was € 3.63 per litre in 2024 [35], the food retail 388 

segment could be adequately represented by the FWA sample and supplemented the high-price 389 

segment covered by the wine guide sample. 390 

A comparison of the average quality rating achieved by form of enterprise revealed that 391 

cooperative wines receive lower ratings on average, although this effect was less pronounced 392 

in the rating by the Gault&Millau wine guide (1.0-point difference in the mean rating) than in 393 

the rating by Eichelmann (2.7 points difference in the mean rating). This trend was confirmed 394 

in the evaluation of the long-term performance of winegrowers’ cooperatives as they have a 395 

lower reputation than their competitors with other business forms (see Table A1). It can be 396 

assumed that consumers are deterred from buying cooperative wines primarily by lower 397 

reputation ratings, as these reflect the image of the respective company.  398 

Comparing the share of cooperatives that achieve an award at the FWA, it appears that the 399 

difference from other enterprises in this sample was only limited (differences < 1.00 %). From 400 

a descriptive perspective, the quality differences therefore seemed to vary between the observed 401 

price segments and evaluation platforms (see Table A2).  402 

The results of the wine guide panel models are presented below, followed by a discussion and 403 

comparison of FWA models with the wine guide models. 404 

5.2. Panel Models 405 



 

 

With regard to its tested appropriateness (see section 4) an H-T model was estimated that 406 

corrected for potential endogeneity and included time-invariant variables at the same time. An 407 

RE model was presented with the results to check for the robustness of the model.  408 

Different wine guides evaluate a wine's quality differently. This fact needs to be taken into 409 

account when estimating the effect of quality evaluations on the wine price [15,30]. However, 410 

when two evaluations of the same wine from two different wine guides are included, the 411 

regression model may exhibit correlations in the error term. A Spearman’s rank correlation test 412 

shows a moderately strong correlation between the two wine guide rating variables, i.e. QGM 413 

and QE (Spearman’s rank correlation rho = 0.65). Therefore, in order to check the robustness 414 

of the model, two alternative models have been estimated, one for each of the wine guide 415 

ratings. Estimation results from these models did not differ substantially.  416 

Table 1 presents a comparison of the model results. A linear hypothesis testing for joint 417 

significance of the dummy variables of the cultivation area rejects the null hypothesis that the 418 

effect of the cultivation area is zero (Table 1, p-values = 0.00). Therefore, price differences 419 

between the cultivation areas of wine are statistically significant. The results revealed that 420 

statistically significant effects on the achieved wine price come from long-term storage of the 421 

wines, storage in barrique barrels, and high quality ratings (Table 1). Examining the results of 422 

the H-T model in detail revealed that the quality rating of a wine guide has a statistically 423 

significant positive influence on the achieved wine price. This demonstrates that, according to 424 

the hedonic pricing framework, the quality rating of a wine guide affects the consumers’ 425 

valuation and therefore the pricing of a wine. An increase in the quality rating by one point 426 

results in a 2.34 % price increase, or a 4.97 % price increase for a rating in the Eichelmann wine 427 

guide. The reputation rating of the wine guides in the year of tasting has no influence on price. 428 

However, a positive reputation rating in the Gault&Millau wine guide in the previous year 429 

(variable "lag(RGM)") has a positive influence on the wine price in the year of tasting. This 430 

shows that consumers are to a certain extent oriented towards the long-term performance rating 431 

of targeted vineyards and wine cooperatives. Thus, for this sample, H3 could not be rejected 432 

for the quality rating, but it could for the reputation rating. Other product attributes that define 433 

wine quality have a positive influence on the price of wine. Wine ageing in barrique barrels 434 

lead to price increases of 6.08 %. Long-term storage also has a positive influence on wine price, 435 

as revealed by the significant effects of the vintage variables (Table 1; storage dummy 436 

variables). A three-year storage period has the greatest effect, leading to a price increase of 437 

15.00 % in the H-T model. An influence of the form of organisation could not be confirmed in 438 

this model. The wide dispersion of the confidence interval for the cooperative enterprise 439 



 

 

variable [-0.69 - +0.88] for the H-T model (see Table 1, column “Cooperative”) confirmed the 440 

assumption that the distribution of achieved wine prices within the group of winegrowers’ 441 

cooperatives is so large that no statistically significant influence can be identified. It was 442 

concluded that wine producers listed in German wine guides are similar in terms of the price 443 

and quality strategies they pursue, despite their different forms of enterprises, and are 444 

comparable in terms of their competitiveness and positioning in the market.   445 

  446 

Table 1 Estimation results of the panel regression models based on the wine guide data set. 447 

Variable 

nt = 264, t = 1-5, Nt =1-5 = 

1320 

Estimates HT Model 

(std. error) 

CI 

2.5 % 

 

97.5 % 

Estimates RE Model 

(std. error) 

CI 

2.5 % 

 

97.5 % 

Dependent variable = log(wine price in € per bottle)      

 

(Intercept) 

 

-3.04*** (0.40) 

 

-3.82 

 

-2.25 

 

-3.47*** (0.36) 

 

-4.17 

 

-2.77 

Quality rating Gault&Millau 

(QGM) 

0.02*** (0.00) 0.01 0.03 0.02*** (0.00) 0.01 0.03 

Quality rating Eichelmann 

(QE) 

0.05*** (0.00) 0.04 0.06 0.05*** (0.00) 0.04 0.06 

Reputation rating 

Gault&Millau (RGM) 

0.01 (0.01) -0.02 0.03 0.00 (0.01) -0.02 0.02 

Reputation rating 

Eichelmann (RE) 

0.01 (0.02) -0.02 0.05 0.01 (0.01) -0.02 0.03 

Cooperative 0.09 (0.40) -0.69 0.88 0.13 (0.08) -0.04 0.29 

Size of growing region (ha) 0.00 (0.00) 0.00 0.00 0.00. (0.00) 0.00 0.00 

Organic wine -0.01 (0.02) -0.05 0.03 0.00 (0.02) -0.04 0.04 

Number of coop members 0.00. (0.00) 0.00 0.00 0.00 (0.00) 0.00 0.00 

Vintage 2 years before 

rating 

0.12*** (0.02) 0.08 0.16 0.12*** (0.02) 0.08 0.16 

Vintage 3 years before 

rating 

0.15*** (0.03) 0.09 0.20 0.16*** (0.03) 0.10 0.21 

Vintage 4 years before 

rating  

0.14** (0.05) 0.06 0.20 0.14** (0.04) 0.05 0.22 

Barrique barrel 0.05** (0.02) 0.02 0.23 0.05** (0.02) 0.02 0.09 

Red wine 0.01 (0.03) -0.04 0.06 0.02 (0.02) -0.03 0.06 

Wooden barrel 0.03. (0.02) 0.00 0.06 0.03 (0.02) -0.01 0.06 

lag(RGM) 0.03** (0.01) 0.01 0.05 0.03** (0.01) 0.01 0.05 

lag(RE) -0.02 (0.01) -0.04 0.01 -0.01 (0.01) -0.04 0.01 

QGM high price segment 0.01* (0.01) 0.00 0.02 0.01* (0.01) 0.00 0.02 

QGM low price segment 0.00 (0.01) -0.01 0.01 0.00 (0.01) -0.01 0.01 

QE low price segment -0.01 (0.01) -0.02 0.00 -0.01 (0.01) -0.02 0.00 

QE high price segment 

 

Growing regions 

0.0 (0.01) 

 

Linear hypothesis testing 

suggests joint 

significance (p = 0.00) 

-0.01 0.01 0.00 (0.01) 

 

Linear hypothesis testing 

suggests joint 

significance (p = 0.00) 

-0.01 0.01 

 

Adjusted R2: 

 

0.821 

   

0.868 

 

  

 448 

Nevertheless, the interaction term of a positive quality rating and the positioning of a wine in 449 

the high-price segment is statistically significant for the ratings of the Gault&Millau wine 450 

guide. This implies that a positive rating in the high-price segment (price > € 25.00) has a 1 % 451 



 

 

higher price effect than the equivalent quality rating for a wine sold at lower prices 452 

(price ≤ € 10.00) (Table 1, row “QGM high price segment”). Thus, high-price wines in 453 

particular benefit from having a quality evaluation in the Gault&Millau wine guide. It can be 454 

concluded that consumers are more likely to consult the ratings in wine guides when deciding 455 

to buy more expensive wines. 456 

The model comparison between the H-T and RE models showed that the alternative estimates 457 

provided comparable results. Therefore, it was concluded that both models were robust. It 458 

should be noted that the RE model generally had smaller confidence intervals (see Table 1). 459 

The following section compares the findings of the analysis of the high-price segment with the 460 

price segments included in the FWA evaluation, examining several price quantiles in order to 461 

investigate i) if product attributes affect the wine price in the considered price segments 462 

differently and ii) how cooperative wines are positioned in the price segments in comparison to 463 

wines offered by other forms of enterprises. 464 

5.3. Quantile Regression Models 465 

The price ranges assigned to the estimated quantiles can be taken from the top row of Table 2. 466 

An examination of the residuals of the model indicated a predominant heteroscedasticity 467 

(Breusch-Pagan test’s p-value < 0.05). Therefore, robust standard errors according to White 468 

[49] were used to estimate the OLS model. Testing for multicollinearity of the explanatory 469 

variables using the variation inflation factor (VIF) showed a tolerable level of correlation with 470 

values < 10 for all of the variables included. Comparing the pseudo R2 as a local measure for 471 

goodness of fit of the particular quantile regression models shows that the models are able to 472 

represent the particular price quantiles with a relatively high explanatory power [47].  473 

However, potential endogeneity of some regressors cannot be ruled out completely. With regard 474 

to potential endogeneity of the quality evaluation and the cooperative variable an instrumental 475 

variable (IV) quantile regression model as suggested by Chernozhukov and Hansen [50] was 476 

estimated. However, a Kolmogorov-Smirnov post estimation test value turned out to be 1.012, 477 

which was less than the critical value of 2.722 (under 95% confidence interval). This finding 478 

failed to reject the hypothesis of exogeneity of the variables and we therefore present the 479 

quantile regression results without IV in Table 2. 480 

Even though various independent product attributes are included in the analysis, information 481 

regarding the objective characteristics, i.e. the design of the bottle that potentially influences 482 



 

 

the hedonic price, could not be taken into consideration in the analysis. Therefore, the results 483 

need to be considered with caution with regard to potential occurring omitted variable bias. 484 

 485 

Table 2 Estimation results of the quantile regression models based on the FWA data. 486 

.𝑃 ≤ 0.1, * 𝑃 ≤ 0.05, ** 𝑃 0.01, ***𝑃 = 0 487 

 488 

In line with the results from the wine guide data described above, all the models showed that 489 

the ageing of wine in barriques or wooden barrels has a positive influence on the wine price. 490 

The effect amounts to a price increase of 42.2 % for a wine aged in wooden barrels in the price 491 

range of the 75th quantile (see Table 2). Barrique barrel ageing leads to price increases of 60-492 

71 % compared with wine stored in steel tanks. In contrast to the wine guide dataset, the red 493 

wines in this sample achieve a price advantage compared with the reference category of rosé 494 

wines. White wines can also benefit from a relative price premium, where the effects vary with 495 

Variable OLS 
N = 18740 
(robust std. error) 

 

 

25th-quantile  
N = 5037 
(robust std. error) 

P ≤ 5.50 € 

50th-quantile 
N = 9685 
(robust std. error) 

P ≤ 7.00 € 

75th-quantile 
N = 14131 
(robust std. error) 

P ≤ 9.80 € 

90th-quantile 
N = 16868 
(robust std. error) 

P ≤ 14.90 € 

Dependent variable: log(wine price in € per bottle)     

Wooden barrel 0.314∗∗∗ (0.015) 0.305∗∗∗ (0.020) 0.333∗∗∗ (0.011) 0.362∗∗∗ (0.022) 0.422∗∗∗ (0.033) 

Barrique barrel 0.612∗∗∗ (0.017) 0.637∗∗∗ (0.014) 0.719∗∗∗ (0.019) 0.688∗∗∗ (0.011) 0.602∗∗∗ (0.032) 

White wine 0.132∗∗∗ (0.008) 0.065∗∗∗ (0.004) 0.086∗∗∗ (0.007) 0.128∗∗∗ (0.008) 0.186∗∗∗ (0.009) 

Red wine 0.089∗∗∗ (0.011) 0.045∗∗∗ (0.006) 0.029∗∗∗ (0.010) 0.060∗∗∗ (0.010) 0.127∗∗∗ (0.012) 

Vintage 2 years before tasting 0.168∗∗∗ (0.012) 0.081∗∗∗ (0.006) 0.140∗∗∗ (0.011) 0.208∗∗∗ (0.014) 0.266∗∗∗ (0.019) 

Vintage 3 years before tasting 0.293∗∗∗ (0.026) 0.213∗∗∗ (0.031) 0.267∗∗∗ (0.019) 0.321∗∗∗ (0.030) 0.483∗∗∗ (0.061) 

Vintage 4 years before tasting 0.542∗∗∗ (0.083) 0.173∗∗ (0.080) 0.445∗∗ (0.181) 0.866∗∗∗ (0.088) 0.946∗∗∗ (0.060) 

Gold Extra Award 0.197∗∗∗ (0.024) 0.168∗∗∗ (0.010) 0.161∗∗∗ (0.027) 0.209∗∗∗ (0.014) 0.201∗∗∗ (0.033) 

Gold Award 0.061∗∗∗ (0.009) 0.037∗∗∗ (0.008) 0.041∗∗∗ (0.009) 0.052∗∗∗ (0.009) 0.055∗∗∗ (0.011) 

Silver Award 0.032∗∗∗ (0.006) 0.018∗∗∗ (0.003) 0.026∗∗∗ (0.005) 0.032∗∗∗ (0.006) 0.035∗∗∗ (0.009) 

Tasting year 2016 0.028∗∗∗ (0.007) 0.028∗∗∗ (0.005) 0.022∗∗∗ (0.006) 0.020∗∗ (0.008) 0.034∗∗∗ (0.012) 

Tasting year 2017 0.059∗∗∗ (0.007) 0.053∗∗∗ (0.004) 0.040∗∗∗ (0.007) 0.043∗∗∗ (0.008) 0.063∗∗∗ (0.012) 

Tasting year 2018 0.036∗∗∗ (0.007) 0.042∗∗∗ (0.004) 0.034∗∗∗ (0.007) 0.023∗∗∗ (0.008) 0.044∗∗∗ (0.014) 

Tasting year 2019 0.061∗∗∗ (0.008) 0.056∗∗∗ (0.005) 0.059∗∗∗ (0.007) 0.050∗∗∗ (0.008) 0.068∗∗∗ (0.010) 

Size coop 100 - 199 ha -0.152∗∗∗ (0.008) -0.076∗∗∗ (0.005) -0.136∗∗∗ (0.007) -0.197∗∗∗ (0.008) -0.192∗∗∗ (0.013) 

Size coop 200 - 499 ha -0.105∗∗∗ (0.008) -0.031∗∗∗ (0.006) -0.098∗∗∗ (0.008) -0.158∗∗∗ (0.010) -0.146∗∗∗ (0.011) 

Size coop 500 - 999 ha -0.211∗∗∗ (0.014) -0.136∗∗∗ (0.008) -0.211∗∗∗ (0.015) -0.242∗∗∗ (0.015) -0.263∗∗∗ (0.018) 

Size coop ≥ 1000 ha -0.336∗∗∗ (0.012) -0.221∗∗∗ (0.006) -0.340∗∗∗ (0.008) -0.384∗∗∗ (0.014) -0.379∗∗∗ (0.017) 

   Coop. size*Gold Award 0.007 (0.008) -0.010∗∗∗ (0.003) 0.012* (0.007) 0.007 (0.007) 0.012 (0.011) 

   Coop. size*barrique barrel 0.012 (0.009) -0.021∗∗∗ (0.007) -0.003 (0.015) 0.011 (0.008) 0.009 (0.013) 

   Coop. size*wooden barrel -0.007 (0.010) -0.032∗∗∗ (0.010) -0.006 (0.010) -0.004 (0.012) -0.036 (0.031) 

   Coop. size*red wine -0.006 (0.005) 0.011∗∗∗ (0.002) 0.007 (0.004) -0.007 (0.004)      -0.017∗∗∗ (0.006) 

   Coop*Gold Award 0.008 (0.019) 0.032∗∗∗ (0.011) -0.010 (0.018) 0.019 (0.023) -0.010 (0.026) 

   Intercept 1.557∗∗∗ (0.015) 1.406∗∗∗ (0.014) 1.566∗∗∗ (0.014) 1.720∗∗∗ (0.011)      1.827∗∗∗ (0.026) 

   Growing region  Linear hypothesis 

testing suggests joint 

significance (p=0.00) 

    

   Adjusted (Pseudo) R2 
0.642 0.5538 0.5868 0.5868 0.6026 

 



 

 

respect to the considered quantile. This showed that the price segment influences the effect of 496 

price-determining product attributes. The greatest effects are achieved in the 90 % quantile 497 

(18.6 % price increase for white wine and 12.7 % for red wine). The longer a wine is stored, 498 

the higher the price achieved. Especially in the price range up to € 14.90 per sold bottle of wine, 499 

a considerable price increase was found (see Table 2, column 5). For wines that are stored for 500 

four years, this results in a 94.6 % price premium compared with wines that are marketed 501 

without storage. Wine storage therefore plays a central role in the profitable marketing of wine. 502 

As with the wine guide ratings, a positive quality rating also has a price-increasing effect for 503 

wines in the FWA sample. The higher the award, the greater the effect. A Gold Extra award 504 

increases the wine price by 16.1-20.9 % compared with the reference category of the lowest 505 

(Bronze) award, depending on the price segment. Compared with the Bronze award, the silver 506 

medal award only has an increasing price effect of 1.6-3.5 %, whereas the Gold award leads to 507 

an increase in the wine price of 3.7-6.1 %. As the quality rating has a positive effect in all price 508 

segments, H3 was not rejected for the models of the FWA. 509 

A test for the joint significance of the regional dummies demonstrates that overall the 510 

cultivation area has a statistically significant effect on the wine price, in line with the H-T model 511 

results. The results of the estimated models showed that, compared with the Pfalz reference 512 

category, higher wine prices are achieved in all growing regions except for the Rheinhessen 513 

growing region. This also supported the hypotheses and results of Schäufele et al. [7], who also 514 

examined data from the FWA. Regional effects will therefore not be discussed further here. In 515 

the article by Schäufele et al. [7], however, organisational form was not the central focus of the 516 

investigations. The findings in relation to organisational effects will therefore be discussed in 517 

more detail below.  518 

The quantile regression models revealed that winegrowers’ cooperatives achieve statistically 519 

significantly lower prices for the wines evaluated at the FWA than comparable wines produced 520 

by vintners of other organisational forms. However, there are differences in the extent of the 521 

price reduction, depending on the size of the cooperative. Furthermore, the price differences 522 

vary across price segments. Thus, cooperatively marketed wines in the price segment up to 523 

€ 9.80 (75th quantile) are affected most by a price reduction (prices 15.8 to 38.4 % lower than 524 

in other forms of enterprises). Wines that are marketed at higher or lower prices experience 525 

smaller price reductions with respect to the producer’s organisational form. Considering the 526 

size of the respective winegrowers’ cooperatives, it is apparent that the largest wine 527 

cooperatives in Germany are exposed to the greatest price reductions (maximum -38.4 % in the 528 



 

 

price segment up to € 7.00). One possible reason for this is economies of scale, which enable 529 

the produced wines to be sold at lower unit prices [7].  530 

Furthermore, it can be assumed that cooperatives with a comparably high sales volume 531 

consciously opt for volume sales at lower prices in order not to be exposed to intensive price 532 

competition with other winegrowers in higher price segments. In the lowest price segment 533 

(wines priced up to € 5.50) cooperatives experience the smallest price discount. In particular, 534 

cooperatives that were 200-499 ha in size only experience a price discount of about 3 % 535 

compared with other types of enterprises, which seems small given the limited coverage of the 536 

present data with respect to sales channels, advertising campaigns, rebates etc. Overall, the 537 

smallest price reductions are revealed for cooperatives of this size. Smaller wine cooperatives 538 

in turn achieve lower prices. The reason for this may be increased dependence on the 539 

satisfaction and preferences of their individual members. Due to the structural inertia in 540 

cooperatives’ decision-making processes, it is possible that a focus on high-quality wines 541 

increasingly demanded by consumers has not yet been integrated into the management of these 542 

winegrowers’ cooperatives and that the strategy of quantity-oriented production at lower prices 543 

is still being pursued. 544 

Looking at the interaction of the effects (Table 2, independent variable A*independent variable 545 

B) between individual product characteristics and the organisational form and size of the 546 

winegrowers’ cooperatives, the positive effect of achieving a Gold award is also boosted within 547 

the group of cooperatives marketing wines in the price segment up to € 5.50 (972 observations 548 

i.e. 19.3 % of N in the 25th quantile) (see Table 2; 25th quantile, column “Coop.*Gold”). 549 

Cooperative wines of above-average quality are able to achieve an additional price advantage 550 

of 3.2 % compared with other vineyards and winegrowers’ cooperatives. If the size of the 551 

cooperative is considered, the positive effect is reduced as the size of the winegrowers’ 552 

cooperatives increases (-1.0 % per increased size category, Table 2 “Coop. size*Gold” in the 553 

25th quantile). Hence, smaller winegrowers’ cooperatives with special quality strategies can 554 

position themselves competitively, but mostly in the lower price segment. Nevertheless, larger 555 

cooperatives that position their wines in the lowest price segment achieve a positive price effect 556 

by ageing their wines in wooden or barrique barrels. However, the overall positive effect of the 557 

storage type on price is reduced for the cooperative form of enterprise (negative interaction 558 

term “coop*barrique barrel”).  559 

The statistically significant influence of storage type and duration was confirmed by the second 560 

part of the analysis. Nevertheless, the effect size varies between the models, especially for the 561 



 

 

storage in barrique barrels. Furthermore, the storage in wooden barrels and the type of wine 562 

(red or white wine) only affects the price in the FWA sample. 563 

H1 was not rejected for two reasons: On the one hand the analysis reveals that there are different 564 

rating systems for the German wine market which apparently consider different price segments. 565 

On the other hand, it becomes clear that the effects of wine attributes on price vary between the 566 

two datasets: the wine guide data and the FWA data. We found that overall, the impact of quality 567 

signals—such as positive ratings on the respective platform, storage type, and vintage—is more 568 

pronounced in the lower price segments, as indicated by the FWA ratings. Therefore, wines in 569 

the lower price segments appear more sensitive to quality signals (or the mentioning of certain 570 

attributes) when it comes to achieving price premiums. 571 

The different effects for the estimated price quantile regressions show that winegrowers’ 572 

cooperatives are not disadvantaged per se. Even though the results reveal the consumers seem 573 

value cooperative wines lower (see Table 2, negative coefficients for all sizes of cooperatives), 574 

depending on the structure of the cooperative and the design of the respective product attributes, 575 

the results indicated that certain groups of cooperatives are able to compensate structural 576 

disadvantages and can take pace with other forms of enterprises if they serve certain product 577 

attributes or market segments. 578 

Compared with the results of the models based on wine guide data, the scattering of the effects 579 

of the cooperative form of enterprise on the observed wine price was explained more profoundly 580 

with this sample. As the effect differed between the estimated models of the wine guide and the 581 

FWA sample, and also in the different price segments (see Tables 1 and 2, columns “Coop”), 582 

H2 was not rejected. The effect of the form of enterprise on competitiveness depends on the 583 

price segment in which a cooperative markets their wines.  584 

Nevertheless, with respect to the marketing of red wine in the lower price segment, larger 585 

winegrowers’ cooperatives achieve a price premium compared to cooperatives of other sizes 586 

(positive interaction term “Coop. size*red wine” for the 25th quantile). To sum up these 587 

findings, H4 was not rejected as the size mainly determines the price segment in which a 588 

cooperative can position its wines successfully.  589 

Even though the effect size of the quality ratings was not directly comparable because the wine 590 

guides’ ratings are on a wider (100-point) scale than the medal-award system of the FWA, the 591 

tendencies are comparable overall and become especially visible for the numerous price 592 

segments in the FWA sample. The results presented in this chapter underline the assumed 593 



 

 

heterogeneity, structural differences and individuality of German winegrowers’ cooperatives 594 

that pursue different market strategies. The present analysis of the FWA only included 595 

cooperatives with 100 ha or more. Smaller cooperatives were not represented in the dataset. 596 

Therefore, only tendencies and no absolute statements can be derived with regard to the effects 597 

of size of cooperative.  598 

6. Discussion of Implications 599 

These results confirm that the wine market in Germany is heterogeneous in terms of price 600 

segments and product attributes that determine the wine prices in the respective price segments 601 

[51].  602 

With regard to the questions stated in the introduction we conclude that the variation of results 603 

in the existing literature regarding the competitiveness of cooperatives depends on i) the data 604 

used for the comparison of cooperatives and non-cooperatives and ii) the price segment in the 605 

scope the analysis. It is concluded that the cooperative form of enterprise faces challenges in 606 

competing against other forms of enterprises on the wine market, but that the competitiveness 607 

depends on the size of the cooperative, the price level at which a cooperative sells its wines, the 608 

product attributes that characterise the produced wine, and the interaction between these 609 

determinants.  The way in which structural differences between cooperatives are taken into 610 

account determines which conclusions on the competitiveness of cooperatives can be drawn. 611 

Results show that wine guide ratings can be seen as an indicator of quality for consumers and 612 

lead to price premiums, in particular in the high-price segment (wine price ≥ € 25.00 per bottle). 613 

Cooperatives that are listed in wine guides and sell their wines in this price segment do not 614 

appear to be at a disadvantage compared with other forms of enterprises. Cooperatives that 615 

market their wines on the broader market and are evaluated by the FWA face tougher challenges 616 

competing with other forms of enterprises and achieving c.p. lower prices. The price 617 

disadvantage is the highest for large cooperatives ≥ 500 ha. It is likely that the large cooperatives 618 

tend to follow quantity rather that quality strategies to offset price disadvantages. However, 619 

cooperatives in the broader market can mitigate these price disadvantages, particularly in the 620 

segment of ≤ €5.50, if their wines receive a Gold Award from the FWA. Additionally, larger 621 

cooperatives in the ≤ €7.00 price segment can achieve a price premium and overcome 622 

competitive disadvantages if their wines receive a Gold Award. This suggests that, especially 623 

in low-price segments, consumers value quality attributes, as evidenced by the potential for 624 

achieving price premiums.  625 



 

 

Therefore, based on this analysis, the following recommendations are presented for 626 

cooperatives in the wine sector: 627 

Cooperatives that are producing wines that meet the requirements for a listing in wine guides 628 

can benefit from a high quality-evaluation and therefore may consider to apply for a listing in 629 

order to achieve the price premium. They should not feel discouraged by the competition of 630 

wine producers of other organisational forms but rather focus on the continuous provision of 631 

high-quality wines. To promote their wines, they could benefit from the use of marketing 632 

measures that underline the quality of the offered wines and make use of the positive ratings 633 

they achieve. This information needs to be promoted to the consumers. 634 

Also, for cooperatives operating in the broader market quality attributes are essential and cannot 635 

be overlooked. As consumers’ willingness to pay and therefore the wine price is increased by 636 

product characteristics such as storage in wooden and barrique barrels, the production of red 637 

and white wines, duration of storage and the award of FWA medals, cooperatives in this market 638 

segment could benefit from the development of strategies to produce wines that carry the named 639 

characteristics and winning awards at the FWA. Strategies to enhance the quality of wine 640 

production among cooperative members may include incentives that encourage consistently 641 

high-quality output. Additionally, effective mechanisms such as ongoing quality control on all 642 

farms by cooperative management throughout the growing season can help to reduce free-riding 643 

behaviour and may increase the average the quality of grapes delivered to the cooperative. 644 

Furthermore, the production and marketing processes could greatly benefit from aligning with 645 

the criteria set forth by the wine rating system of the FWAs. By implementing these strategies, 646 

it remains feasible to address the structural disadvantages inherent in the cooperative 647 

organizational model and to increase the average price of cooperative wines within this 648 

segment. Nevertheless, to successfully counteract these disadvantages, it is essential to maintain 649 

a market-oriented approach focused on quality attributes and quality signals. 650 

Large cooperatives (≥ 500 ha) seem to face the biggest price disadvantages on the market. Often 651 

the way to compensate this disadvantage is to follow a quantity maximising strategy. Quality 652 

attributes, then play a minor role. However, with regard to the growing global competition and 653 

the fact that certain quality attributes can provide a price premium, choosing instead a 654 

diversification strategy might be an option for this group of cooperatives. As the results revealed 655 

even in the lowest price segments the provision of quality attributes lead to price premiums 656 

which are attractive for large cooperatives that mainly focus on serving quantities to the market. 657 

Large cooperatives should therefore feel encouraged to develop product lines that emphasize 658 



 

 

quality attributes, in order to benefit from the existing price advantages associated with quality-659 

wines. From a managerial perspective, this necessitates that the prices paid to cooperative 660 

members be differentiated based on the quality of the grapes provided. This approach could 661 

incentivize the delivery of high-quality grapes. 662 

In summary, cooperatives in the German wine market need to be sensitive to the demand for a 663 

wine’s product attributes and overall quality preferences among consumers and in the 664 

marketplace. In line with the findings of Troiano et al. [3], the results show that the adoption of 665 

marketing strategies that relay relevant product characteristics and the listing of high-price and 666 

high-quality wines in well-known wine guides provide an opportunity to overcome potential 667 

disadvantages of the form of enterprise and strengthen their market position. Diversification 668 

towards producing high-price and high-quality wines and strategic positioning in the retail 669 

market therefore seem promising strategies and potential business models for competitive 670 

winegrowers’ cooperatives. 671 

7. Conclusions  672 

This investigation into the competitiveness of German winegrowers’ cooperatives shows that 673 

the business form of cooperatives cannot be seen per se as a disadvantage compared with other 674 

business forms when comparing the wine prices achieved for a given wine quality. Instead, 675 

these results show that cooperatives operate in different price segments depending on their 676 

structure and therefore pursue differentiated business strategies. Furthermore, it can be deduced 677 

that the c.p. wine price achieved depends on the cooperative’s size, its positioning in the price 678 

segments of the wine market and its quality strategy. For future research in the field of the 679 

competitiveness of cooperatives, it would therefore be relevant to explore possible managerial 680 

and strategic success parameters as well as the market positioning strategies of cooperatives 681 

and to evaluate and compare them with strategies adopted by other forms of enterprises. As the 682 

hedonic pricing framework is a concept that is based on consumer demand and producers’ 683 

response to this, the production side of wine cooperatives is not considered in this article 684 

explicitly. Further investigations may therefore take into consideration the competitiveness of 685 

cooperative production processes and their cost structure. The limitations of this research can 686 

be summarized as follows: Cooperative and non-cooperative wine producers that are not listed 687 

in either wine guides or the FWA data are not considered. An analysis incorporating these 688 

producers and their market positions is therefore absent from this study. Moreover, the data 689 

utilized in this study does not encompass information regarding how wine producers market the 690 



 

 

quality ratings they receive for their wines, nor does it address the potential effects of such 691 

marketing on consumer perceptions and purchasing behaviour. 692 
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APPENDIX  827 

Table A1 Descriptive statistics of the variables in the wine guide sample. 828 

 829 
Dependent variable Vector 

symbol 
H-T 
variables 

Mean (max.; min.; std. dev.) 
non-coops 

Mean (max.; min.; std. dev.) 
coops 

nt = 264, t = 1-5, Nt=1-5 = 1320     

Wine price per bottle (0.75 l) P Y 16.8 (85.0; 4.9; 10.3) 14.5 (49.3; 4.1; 7.8) 

Independent variables     

Quality ratings 

(Overlap* of the two wine guides: 75.76 %) 

    

Quality rating Gault&Millau (QGM) Q X2 86.8 (100.0; 79.0; 2.7) 85.8 (96.0; 75.0; 1.9) 

Quality rating Eichelmann (QE) Q X2 86.6 (98.0; 80.0; 2.7) 83.9 (89.0; 79.0; 2.4) 

Reputation rating Gault&Millau (RGM) R X2 2.4 (5.0; 1.0; 1.1) 1.6 (4.0; 1.0; 0.6) 

Reputation rating Eichelmann (RE) R X2 3.1 (5.0; 1.0; 1.0) 1.5 (2.5; 1.0; 0.5) 

Number of members cooperative F Z2 1 (1; 1; 0) 385 (1325; 45; 327) 

Acreage (ha) F X1 18.3 (104; 0.7; 20) 288.0 (1231; 85; 302) 

     

Dummy-Variables                                 Share in % 

   non-coops coops 

Dummy cooperative F Z2                                     18.18 

Dummy red wine W X1 28.0 42.2 

Dummy organic agriculture F X1 27.1 6.25 

Dummy storage wooden barrel W X1 12.8 16.2 

Dummy storage barrique barrel W X1 15.3 13.5 

Dummy vintage 2 years before rating(V2) W X1 18.9 34.4 

Dummy vintage 3 years before rating (V3) W X1 11.2 15.6 

Dummy vintage 4 years before rating (V4) W X1 2.1 5.2 

Dummy variables for growing regions (13)  A Z1 Mean share of each growing region: 7.7 % 

Dummy high price segment (> € 25 per bottle) W X1 17.5 11.5 

Dummy low price segment (≤ € 10 per bottle) W X1 32.4 44.3 

*Overlap is defined as the amount of wines that are identically listed in both wine guides at the same time period  

 830 
 831 
 832 
 833 



 

 

Table A2 Descriptive statistics of the variables in the Federal Wine Awards sample. 834 

 835 
Dependent variable Vector symbol Mean (m a x . ;  m in;  

s td .dev . )  non-coops 
Mean (max.; min; 
std.dev.) coops 

Wine price per bottle (0.75 l) (N=18740) P 9.1 (89.0; 1.9; 5.8) 8.3 (69.5; 1.8; 5.2)  

Independent variables Share in % 

  Non-Coops  Coops 

Quality ratings Q    

Gold Extra Award  1.4  1.2 

Gold Award  25.1  24.2 

Silver Award  47.7  48.5 

Bronze Award  26.0  25.9 

Cooperatives’ characteristics F    

Dummy cooperatives (coop)  -  43.6 

Cooperatives 100-199 ha (1)  -  27.5 

Cooperatives 200-499 ha (2)  -  34.1 

Cooperatives 500-999 ha (3)  -  15.1 

Cooperatives ≥ 1000 ha (4)  -  13.3 

Wine characteristics W    

Dummy red wine (reference = rosé wine)  23.7  39.1 

Dummy white wine (reference = rosé wine)  67.2  51.1 

Dummy storage wooden barrel  8.2  6.9 

Dummy storage barrique barrel  5.9  7.4 

Dummy Vintage 2 years before tasting  7.4  12.2 

Dummy Vintage 3 years before tasting  2.3  1.7 

Dummy Vintage 4 years before tasting  0.6  0.2 

Taste W    

Sweet  0.6  0.8 

Mild  3.1  7.7 

Dry  19.3  25.9 

Semi-dry  3.3  5.2 

Not specified  73.8  60.5 

Quality designation W    

Qualitätswein   62.7  63.3 

Kabinett  10.7  15.3 

Spätlese  19.1  15.2 

Auslese  5.3  3.0 

Beerenauslese  1.2  1.6 

Trockenbeerenauslese  0.5  0.7 

Eiswein  0.6  0.9 

Growing regions (13)                                            A              Mean share of each growing region: 7.69 % 

Dummy variable high price segment (>€ 25) W 2.4 1.79 

Dummy variable low price segment (≤€ 10) W 75.62 81.44 
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 837 

Figure A3 Graphical explanation sample generation. 838 

 839 


