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Abstract

For decades, the literature has engaged in a robust debate regarding the competitiveness of wine
cooperatives. Many studies suggest that these cooperatives may exhibit lower pricing
competitiveness compared to other enterprise forms, while others have found the opposite. To
clarify these conflicting findings, this study employs two datasets focused on German
winegrowers’ cooperatives to compare their competitiveness across various price segments of
the wine market through hedonic price analyses. The first dataset encompasses the premium

wine segment, comprising 1,320 observations derived from wine guideSgata. The second

dataset, which includes 18,740 observations, reflects the broader market char,

findings indicate that the organizational structure
inherently confer a competitive disadvantage i prise forms; rather, it is the
heterogeneity among cooperatives that explai i in competitiveness. Furthermore,
the findings suggest that wine prices i ICE segments are particularly sensitive to

Keywords: compgtiti ooperatives, wine cooperatives, hedonic price analysis,

Hausman-Tay!I timationy quantile regression.

1. Introduct

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

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

In this market environment, agricultural cooperatives are often assumed to be providers of
standard, low or inferior quality products in a direct comparison with other forms of enterprises
[3]. The majority of the existing literature suggests that wine cooperatives are less competitive
when marketing their wines [4-6]. In the case of German winegrowers’ cooperatives, it is

concluded that they receive lower prices for the wines they produce and have a lower reputation
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than non-cooperative winegrowers [5,7-9]. The somewhat negative reputation of cooperatives
is based on the familiar structural problems leading to obstacles in decision-making processes
and inefficiencies in marketing, as well as a disadvantage compared with competitors that have
a different kind of organisational form. This is particularly apparent when the cooperatives’ aim

is to market products of higher quality [10].

However, winegrowers’ cooperatives still account for one third of wine production in Germany.
In some wine-growing regions, they even dominate in terms of regional acreage [11]. Their
hen do different

relevance for the German wine market can therefore not be neglected. Wt
strands of the literature come to different conclusions about the competitiv@ness of wine
cooperatives? Are the differences rooted in datasets that picture parts, but
market? Are certain estimation methods producing varying results o chetérogeneity

of wine cooperatives be taken into consideration?

To the best of the authors' knowledge, no previous cross- ave simultaneously

iscount outlets. This study

attributes influence wine pricing. Specific

organizational form and size of cooperatiyes, idgyproduction decisions related to product

characteristics such as qualitymteputati@n, vintage,“and storage methods. The objective is to
determine whether cooperative

prices within lower quality segme '

a comprehensive conc

quivalent quality at lower prices, at adjusted

tively high prices. This analysis seeks to provide

the competitiveness of cooperatives compared to wine

producers operatingféthder @ther organizational forms.

ights int@ the competitiveness of cooperatives compared to wine producers

al"forms, as well as the differences among cooperatives that market

the premium wine segment. To include additional, i.e. lower price segments, the analysis was
complemented by a dataset of 18,740 observations in the evaluations undertaken by the German
Federal Wine Awards. This data set offers the ability to look into the structural differences of
wine cooperatives (regarding size and the price segment in which they are marketing their wine)

in a greater detail than previous studies did so far.
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The following section provides a brief literature review of the competitive situation within the
German wine market, specifically focusing on existing studies that have analysed the market
position of wine cooperatives, as well as current model approaches to hedonic price analysis.
Subsequently hypotheses are derived. In sections 3 and 4, the uniqueness of the data basis used
for the present analysis is elaborated in detail and the underlying models are explained. The
results of the estimated price models are then presented and discussed in order to derive
recommendations for wine cooperatives out of the key findings of the analysis. The paper ends

with conclusions.
2. Literature Review

2.1. Structural Developments in the Cooperative German Wine S

Geographically, Germany can be divided into 13 traditional egigps, which have
been producing wine for over 200 years. In Germany in 20 ark re of domestic
wines was 45 %, followed by wines from Italy (17 %) [12]. Primarily due
to Germany’s high income levels and almost con ing ption habits, the country
offers an attractive trading platform for the E
and winegrowers in all forms of enterprisesghave to

marketing [13].

e in terms of price, quality and

In fact of the high market com een a reduction in the number of vineyards

in the German wine sector. Coo affected by this change, as can be seen in the

decrease in winegro cooperatives. The change in the structure of German wine

cooperatives can th described as a concentration to fewer, larger cooperatives with an
increased num a larger cultivated area [14]. However, the wine market is
| changes among wine producers, but also by consumers focusing
ttributes. Since wine is considered to be an experience good and can
only be ev. consumers after consumption, evaluation platforms can help reduce
uncertainty information asymmetries on the part of consumers and support their purchase
decision [15-17]. Therefore, external ratings are used as a guide to build consumers’ individual
willingness to pay for a wine [18]. For wine producers, the listing in wine guides or independent
organisations, such as the German Agricultural Society (DLG), can have a positive effect on
the wine price achieved [8,19]. These rating institutions conduct external evaluations of the
quality of the produced wine and the reputation of the wine producer, which is defined as the
perception associated with the consistent production of high-quality products. Especially when

there is uncertainty about the quality of a wine, reputation constructs can support consumers’
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decision-making [19]. Therefore, for wine producers the promotion of their wines’ quality and
reputation can lead to the development of consumers’ preferences for these certain wine or

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

However, a strand of literature suggests that wine cooperatives in Germany lack of success in
using these wine guides: The arguments of Frick [4], Dilger [5] and Schéufele et al. [7] reveal
that cooperatives would not invest in quality-oriented production efforts, might fail to serve
consumers’ preferences and would rather follow low-quality mass production strategies. As a

result, they conclude that wine cooperatives achieve lower wine prices“@@mpared to non-

cooperative wine producers.

Nonetheless, as it is well known that a cooperative’s business perfo

on structural characteristics [21] and their market orientation

The findings of Richter and Hanf [11] indicate that wine g
focussing on implementing quality management
members’ production process, thereby aimin

[11]. These findings suggest certain cooperatiVes posse fic firm characteristics that allow

them to overcome deficiencies and doffot ali ithygroups identified as less competitive.

Studies by Schamel [23], Coudg hini [22] and Valette et al. [24] provide supporting

onstrating that winegrowers' cooperatives can

quality and re . In the Alto Adige region of Italy, where 70% of wine
i operatives, it was found that cooperatives listed in a wine guide
can ac iopfand quality premiums. This suggests that in regions where cooperatives
mers are willing to pay more for high-quality wines from these

organizationsg@nd associate them with the production of appealing wines.

Couderc and Marchini [22] examine structural patterns in wine cooperatives that lead to varying
economic performances, finding that success of wine cooperatives is highly dependent on the
development of marketing strategies that are both market- and demand-oriented.

Valette et al. [24] argued that wine cooperatives in France have a higher survival rate, defined
as the ability to operate market-oriented, compared to non-cooperatives. Their findings indicate

that cooperatives that leverage economies of scale, possess greater market power, and adapt to
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temporary market changes are better equipped to handle market instabilities than other business
models. While Valette et al. employed a different approach in comparing the competitiveness
of cooperatives versus non-cooperatives, their results suggest that cooperatives that exploit their
strategic and structural advantages can successfully thrive in the market. However, this positive
effect was not observed for German wine cooperatives [6]. Given the similarities between the
market environments faced by cooperatives in Italy, France, and Germany [22], it appears likely
that the findings of Schamel [23], Couderc and Marchini [22] and Valette et al. [24] could be

applicable to cooperatives in Germany.

However, limited consideration has been given to the heterogeneity erman  wine
cooperatives with regard to their competitiveness, even though the structural di Dbetween
winegrowers’ cooperatives determines the optimal design of t ¢ ategy a

cooperative should follow [11].

Small cooperatives are expected to involve their member
as they are more dependent on individual members, thus ine
weight than in larger cooperatives where the inclu
to a delay in decision-making processes [25]£l can
cooperatives have more comprehensive, and quality management in order to prevent

potential issues of free-ridin moralihazard. fore, cooperatives of varying sizes can

be differentiated from each oth rms of enterprises by their internal structure

and production-oriented motives

w of existing literature is that the results vary with the

applied method, theimotivat the depth of comparison. The higher the focus on structural

2.2. State 0 In Hedonic Price Analyses of Wine

Against the backdrop of the price of a consumer good being determined by the sum of the
implicit prices for its individual product characteristics or attributes, hedonic price analyses
offer a suitable method for investigating the determinants of price formation in the wine market
[23,27]. Following the hedonic pricing framework which says that the value of a good is
defined by the sum of its product characteristics, i.e. attributes [28], cooperative
competitiveness is rather understood as the ability of cooperatives to address consumers’

preferences for certain product attributes and the consequent ability to attract consumers with
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higher willingness to pay better than their market competitors. As a consequence, a cooperative
would be disadvantageous to other forms of enterprises if they are not able to offer wines with
product characteristics that increase consumers’ willingness to pay for a wine. Even though
cooperatives may position themselves in low-price segments they could according to this logic
still be competitive as long as they would be able to address consumers’ desire for product
attributes in those price segments. A number of articles therefore analyse the influence of
product characteristics on the price of wine using hedonic price models emphasising that quality

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

guide, has a positive influence on the wine price achieved. Costanigro a sky [27]
examined the effect of quality attributes in different price segments an

b

price mainly in the high-price segment. Therefore, wine guid al ings,can be seen as
a proxy for quality. Schamel and Ros [16] provide a detailed iew hedonic price
analyses and show that, in addition to the ratings of wineg e ctive characteristics

influence the price of wine.

The hedonic pricing framework applies to diffgrent segments§Costanigro and McCluskey
[27] show that pricing in the wine market is détermined gment-specific characteristics and
that segmentation should be taken intof@ccount ed pricing models [16] (for a detailed

the factors influencing German wines, see

Articles that havegSttdie ine market with hedonic price analyses primarily use the

Ordinary LeastgSq stimation method [6,7]. However, given that evaluations of

subjective character, it was assumed that they correlate with both
duct attributes, potentially leading to endogeneity problems that result

in biased estiators when using a conventional least squares estimation.
2.3. Research Hypotheses

This article aims to build on former analysis of the German wine market with a special focus
on the pricing competitiveness of cooperatives to close the gap of a sufficient consideration of
structural differences of cooperatives (including a range in area under cultivation from 100 ha
to over 1000 ha), and the pricing segments the cooperatives position their wines (ranging from

€ 1.8 to € 69.5). To do so the following hypotheses were investigated:
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H1: The German wine market is characterised by different price segments. Therefore, different

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

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

price segments.

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

the wine price in all segments.

H4: The size of a cooperative influences its marketing strategy, therefore théguality it produces

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

overcome endogeneity bias. To take into account the heterogenei
different price segments of the wine market, and various e

considered. Therefore, quantile regressions were used.

3. Data

Quality ratings of wines may differ across wiggggu artigul where evaluations are not
based on blind tasting procedures [15,30]. AS\we aim pensate for potential biases that
occur in the wine guide ratings only d to the sample that were rated in the

illau wine guide, and the Eichelmann. The
wines in the Gault&Millau wine sted both blindly and openly to assess the quality

development of the

and wineries are ev. sing the Mternational 100-point system for quality classification.
Furthermore, 1-5

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

e guide’s basic quality standards and are recommended for purchase are listed

in these guides.

Tasting and listing of wines in a wine guide requires their active promotion by winemakers.
With regard to this self-selection, the selection of wines tasted can only be regarded as random
to a limited extent. However, the wines and vineyards in the sample in this analysis were

randomly selected from all the wines listed in the wine guides.
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The prices of a wine however are identical in these two guides. Each wine enters the dataset
therefore with one price observation. 75.76 % of the wines included in the sample enter the
dataset with two quality ratings, from Gault&Millau and Eichelmann, respectively, whereas the
other 24.44 % have only one quality rating. Further explanatory variables used to estimate the

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

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

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

for each winegrower or cooperative included: one from the upper price rang giene from the
lower price range. Figure A3 graphically explains the structure of data gene

of the wineries in the sample were observed over a period of five yea

As a wine guide’s evaluation usually focuses on wines in the nts (see Table

Al, sample mean of the wine price per bottle between d in the segment of
1 wine is 3.63 € [35], it is

des provides representative

wines sold in supermarkets the average price for a
unclear whether solely considering the quality rat
results from which to draw conclusions the arket. The simultaneous
consideration of several wine guides a of different evaluation platforms would help

to reduce potential distortion

The sample from the Federal (FWA) [36], an alternative evaluation format for
the quality assessme

analysis. The annu

, tasting proceeded as a critical blind tasting [37] and assessments are
arious independent testing experts. For these reasons, we evaluate this rating
platform as rather objective and independent. In addition to the wine price, other wine
characteristics are also provided within this evaluation format (see Table A2) (for a detailed
explanation on the structure of the FWA, see Schamel [37]). To identify whether a wine was
produced by a cooperative or by another form of enterprise, the size of the enterprise was used
in this dataset as a proxy. The assumption made by the publisher of the data is that enterprises

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

LIt 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.



282
283
284
285
286
287

288

289
290
291
292
293
294
295

296
297
298
299

300
301
302
303

304
305
306

307
308
309
310

311
312
313

314

dataset is the classification of the winegrowers’ cooperatives by their size (for gradations of the
categorial variable “coopsize”, see Table A2). This allows a further systematisation of different
types of cooperatives. It should be noted that there is no information about membership
numbers in the winegrowers’ cooperatives; an indicator of size only comes from the area under
cultivation in hectares. However, Fanasch and Frick [38], for example, point to a positive

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

4. Methods

The hedonic price analysis applied here is based on Rosen’s assumption that th@yalue of a good
is measured by the sum of its product characteristics, and thus both supplyand*demand of a
product’s attributes co-determine the respective market price [28]. T
thus dependent on a vector z of n product attributes z = (z,, gg, Zg, - measures
the amount of the characteristics included in the product [28]. T
under consideration depend on the respective product att

hedonic price function p;(z,, ..., z,) [27].

Following Rosen’s assumption [28, p. 83], from t
utility gain) from purchasing a certain win

attributes such as vintage, colour or sto

ariations in the effect of quality attributes, i.e. the quality

price over time.

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

case the form of enterprise) while addressing Cov (u;, X;;) # 0 due to various forms of

endogeneity of certain regressors through external and internally generated instruments.

In order to implement this approach, the variables were subdivided on the basis of their time
(in)variance and their (non-)correlation with the individual effect. According to Hausman and
Taylor [39] the model takes the following form:

Vie = X'1ieP1 + X ouPo + Z0ivi + Z iy t Ui v i =1, ,N; t =1,...,T 1)
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where X';; defines a vector of time-varying variables and Z’; defines a vector of time-invariant
variables. The error terms y; /1D (0, 0;) and v, IID (0, 0;) are considered to be independent
of each other. The dependent variable of the wine price in € was expressed in a logarithmic
form, as comparable hedonic price analyses of the wine market report that this functional form
is preferable [7,10,31].

The applied H-T model allows for the partial correlation of the X;; and Z; variables with the

individual effect y; [40]. X;; and Z; are divided into X; and Z,, as exogenous parts of the vector

of explanatory variables, and they are assumed to be non-correlated with“the error term. In
contrast, X, and Z,, are variables that are correlated with the error term [4 ssignment

of the regressors to the four variable categories (X1;¢, X2i¢Z1;Z7;) can ble Al.

This assignment has been performed based on the following criteria ables have

been assigned to the X or Z vector based on their time-(in)vari : variables that

therefore need to be instrumented. For a detai e ent generation, see Baltagi

[42, p. 170 ff.]. Hausman [39] suggest usiag.théinstruments Ay, = [QX1, QX,, PX4, PZ,], with
P and Q as orthogonal projectien Ietters‘at trans a vector of observations into a vector of
ion

group means (P) and a vector 0 roup means (Q) and multiplying them by the

transformed covariance matrix 0 m.

Based on the Durbin- ausman te

H-T model. The fest resul

, a fixed-effects (FE) model was compared against the
x%=12.16 and a p-value of 0.79 fails to reject the null
hypothesis thatieth modelSiare consistent. According to Baltagi et al. [43], this underlines the

appr te of -T"model in comparison to the FE model. The chosen instruments

ea valid while some but not all variables turn out to be correlated with the
s [42, p. 175,43].

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

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

However, the second dataset in the sample from the Federal Wine Awards (FWA) had no time
series character. It consisted of independent observations made over several years. Therefore,
the analysis of the valuations of the FWA initially used the approach of a pooled OLS
estimation. This dataset includes additional characteristics of both wines and cooperatives, and
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may this way be complementary to the characteristics results of the panel model. In order to
consider possible differences between price segments, the quantile regression approach was
used. Here, a conditional quantile function Q,(Y|X) was estimated for the respective quantiles
7 = 0.25,0.5,0.75,0.9 [46]:

Q:(v)) = ap + Pw (@ Xiw + Bo(DXig + Br(D)Xig + Br(D)Xip + Ba(D)Xia + & 2)

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

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

of the dataset by dividing them into g quantiles, which were examined for dififerences in the

influence and effect strength of product attributes. Model goodness-of-f quantile
regression models were assessed and compared using the Pseudo-R?

Machado [47].
5. Results
5.1. Descriptive Statistics of the Samples

In Tables Al and A2 (column “wine price per b , the indlicated share of wines in the

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

guide dataset described above. Regardi e sample mean, the wine guides focus on the price

majogity of the wines evaluated by the FWA belong

around € 1.00-2.00 be ieved by other forms of enterprise (Tables Al and A2) and
that non-cooperati lesgoffer more wines at higher prices, as shown by the upper

outliers of the lIotS'In ures 1 and 2.



2018 017 2012

80- . - - .
.
50 .
.
.
. L L
40-
" 1 g 5
0- 1 40- .
30
0 - 207
@ 10-
~
f=}
& . . \
§ 2018 2017 2018
5 208 2020
o
w . .
B f0- 50- &
o 1
.
80+ . 2
.
4 isational
. . Organisational type

40-

ES oo
-
- nen-Coog

201g 2020

3 69 Rating year
370  Figure 1 Price distribution of cooperative and non-cooperative wineSdlisted in win&uides
A | 205 2016 2017 B | 25 2016 2017
- . - 154 '] 154 ] [ ] 15+ L]
60+
75+ 401 4 9 . I i
L] L] L]
504 CIE I T | AN . 10 104 10+
s
] 201 .
25+ 207 5 i
! 10 ’ 51 ’
i v T 0= T v T T
2015 2016 2017 2015 2016 2017
| 2018 2019 2020 2018 2019 2020
= . 80 . . =157 151 157
o . 80+ = H :
M 75+ e i l
< 5 60+ - - < 12+
b -
] * £ 10+ 10
_8 50+ . 404 ] : L . g ol
[ . I ] 40+ L] [
Q M [
(=% a
W, 254 20 I 504 W54 54 6+
@ [
o o
& o — 0- . 0 ; = . ; 3= ;
2018 2019 2020 2018 2019 2020
2021 2021
L] 154
60+
- -
] 10+
404 4 ']
- l
204 5-
1 L,
2021 2021
Rating year Rating year

Organisational type E Coap ‘ non-Coop
371

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



374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390

391
392
393
394
395
396
397
398

399
400
401
402

403
404

405

Furthermore, Figure 2 and Table A2 show that the price distribution of the FWA data differs
from the wine guide data. As mentioned above, the average prices of the sample were
concentrated around a lower price mean. The mean price for the cooperative enterprises is
€ 8.32 and for other forms of organisation it is nearly € 1.00 more (€ 9.11). In comparison with
the sample mean of the wine guides, a smaller difference between cooperatives and non-
cooperatives was observed. It also showed that there are visible deviations in price segments
above the 3rd quartile (price > € 9.80). From 2016 onwards in particular, and especially in the

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

may lead to a distortion of the results when the highest price of an evaluated g in the sample
is € 89.00, while the sample mean is concentrated around € 8.00-9.00.
comparison of the price distribution of the full sample (A, left) and th ) ation of
the 90 % quantile (maximum price = € 14.90) (B, right). Thi ibution underlines
the appropriateness of the quantile regression approach to co between price
segments, comparable to the analysis of Rebelo et al. [48 idering the average
wine price charged in the food retail trade was € 2024 [35], the food retail
segment could be adequately represented by the F upplemented the high-price

segment covered by the wine guide sample.

A comparison of the average quality fating a by form of enterprise revealed that

cooperative wines receive lo
in the rating by the Gault&Milla

verage, although this effect was less pronounced
(1.0-point difference in the mean rating) than in

the rating by Eichel ifference in the mean rating). This trend was confirmed

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

lower reputation t titors with other business forms (see Table Al). It can be
assumed that ¢ mers deterred from buying cooperative wines primarily by lower

s, asithese reflect the image of the respective company.

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

difference from other enterprises in this sample was only limited (differences < 1.00 %). From
a descriptive perspective, the quality differences therefore seemed to vary between the observed

price segments and evaluation platforms (see Table A2).

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

comparison of FWA models with the wine guide models.

5.2. Panel Models
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With regard to its tested appropriateness (see section 4) an H-T model was estimated that
corrected for potential endogeneity and included time-invariant variables at the same time. An
RE model was presented with the results to check for the robustness of the model.

Different wine guides evaluate a wine's quality differently. This fact needs to be taken into
account when estimating the effect of quality evaluations on the wine price [15,30]. However,
when two evaluations of the same wine from two different wine guides are included, the
regression model may exhibit correlations in the error term. A Spearman’s rank correlation test

shows a moderately strong correlation between the two wine guide rating v

and QE (Spearman’s rank correlation rho = 0.65). Therefore, in order to chg e robustness
of the model, two alternative models have been estimated, one for each

ratings. Estimation results from these models did not differ substanti

Table 1 presents a comparison of the model results. A lin pothesi ting for joint
significance of the dummy variables of the cultivation are hypothesis that the
effect of the cultivation area is zero (Table 1, p-values =@ perefore, price differences

between the cultivation areas of wine are statisti int. The results revealed that

statistically significant effects on the achiev Ine Price came from long-term storage of the

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

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

valuation and therefo ici a wine. An increase in the quality rating by one point

guide. The reputati of the wine guides in the year of tasting has no influence on price.
ion rating in the Gault&Millau wine guide in the previous year
as a positive influence on the wine price in the year of tasting. This
of targeted yards and wine cooperatives. Thus, for this sample, H3 could not be rejected
for the quality rating, but it could for the reputation rating. Other product attributes that define
wine quality have a positive influence on the price of wine. Wine ageing in barrique barrels
lead to price increases of 6.08 %. Long-term storage also has a positive influence on wine price,
as revealed by the significant effects of the vintage variables (Table 1; storage dummy
variables). A three-year storage period has the greatest effect, leading to a price increase of
15.00 % in the H-T model. An influence of the form of organisation could not be confirmed in

this model. The wide dispersion of the confidence interval for the cooperative enterprise
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variable [-0.69 - +0.88] for the H-T model (see Table 1, column “Cooperative”) confirmed the
assumption that the distribution of achieved wine prices within the group of winegrowers’
cooperatives is so large that no statistically significant influence can be identified. It was
concluded that wine producers listed in German wine guides are similar in terms of the price
and quality strategies they pursue, despite their different forms of enterprises, and are

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

Table 1 Estimation results of the panel regression models based on the wine guide data se

Variable Estimates HT Model Cl Estimates RE Mode|
nt =264, t = 1-5, Nt=15 = (std. error) 25% 975 % (std. error)
1320

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

(Intercept) -3.04*** (0.40) -3.82 -2.25
Quality rating Gault&Millau  0.02*** (0.00) 0.01 0.03
(QGM)
Quality rating Eichelmann  0.05*** (0.00) 0.04 0.06
(QE)
Reputation rating 0.01 (0.01)
Gault&Millau (RGM)
Reputation rating 0.01 (0.02)
Eichelmann (RE)
Cooperative 0.09 (0.40)
Size of growing region (ha) 0.00 (0.00)
Organic wine -0.01 (0.02) 0.00 (0.02) -0.04 0.04
Number of coop members  0.00. (0.00, 0.00 (0.00) 0.00 0.00
Vintage 2 years before 0.12*** (0. 0.12*** (0.02) 0.08 0.16
ratin
Vintgge 3 years before 0.15*** (0.03) 0.16*** (0.03) 0.10 0.21
rating
Vintage 4 years before 0.20 0.14** (0.04) 0.05 0.22
rating
Barrique barrel 0.02 0.23 0.05** (0.02) 0.02 0.09
Red wine -0.04  0.06 0.02 (0.02) -0.03 0.06
Wooden barrel 0.00 0.06 0.03 (0.02) -0.01 0.06
lag(RGM) 0.01 0.05 0.03** (0.01) 0.01 0.05
-0.04 001 -0.01 (0.02) -0.04  0.01
0.00 0.02 0.01* (0.01) 0.00 0.02
-0.01 0.01 0.00 (0.01) -0.01  0.01
-0.01 (0.01) -0.02 0.00 -0.01 (0.01) -0.02  0.00
QE high price seg 0.0 (0.01) -0.01 0.01 0.00 (0.01) -0.01  0.01
Growing regions Linear hypothesis testing Linear hypothesis testing
suggests joint suggests joint
significance (p = 0.00) significance (p = 0.00)
Adjusted Rz 0.821 0.868

Nevertheless, the interaction term of a positive quality rating and the positioning of a wine in
the high-price segment is statistically significant for the ratings of the Gault&Millau wine

guide. This implies that a positive rating in the high-price segment (price > € 25.00) hasa 1 %
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higher price effect than the equivalent quality rating for a wine sold at lower prices
(price < € 10.00) (Table 1, row “QGM high price segment”). Thus, high-price wines in
particular benefit from having a quality evaluation in the Gault&Millau wine guide. It can be
concluded that consumers are more likely to consult the ratings in wine guides when deciding

to buy more expensive wines.

The model comparison between the H-T and RE models showed that the alternative estimates
provided comparable results. Therefore, it was concluded that both models were robust. It

should be noted that the RE model generally had smaller confidence inte

The following section compares the findings of the analysis of the high-pricggeg@ment with the

differently and ii) how cooperative wines are positioned in the

wines offered by other forms of enterprises.
5.3. Quantile Regression Models

The price ranges assigned to the estimated quantile e takenyirom the top row of Table 2.
An examination of the residuals of the madel indi predominant heteroscedasticity
(Breusch-Pagan test’s p-value < 0.05). (Theref st standard errors according to White
. Tegting for multicollinearity of the explanatory

variables using the variation inflg ) showed a tolerable level of correlation with

goodness of fit of the icular quantfle regression models shows that the models are able to
represent the particular price iles with a relatively high explanatory power [47].

do ity of some regressors cannot be ruled out completely. With regard
of the quality evaluation and the cooperative variable an instrumental

ver, a Kolmogorov-Smirnov post estimation test value turned out to be 1.012,
which was less than the critical value of 2.722 (under 95% confidence interval). This finding
failed to reject the hypothesis of exogeneity of the variables and we therefore present the
quantile regression results without 1V in Table 2.

Even though various independent product attributes are included in the analysis, information
regarding the objective characteristics, i.e. the design of the bottle that potentially influences



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

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

485

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

487 P <0.1,*P <0.05 *P0.01,***P =0

Variable

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

Wooden barrel
Barrique barrel
White wine
Red wine
Vintage 2 years before tasting
Vintage 3 years before tasting
Vintage 4 years before tasting
Gold Extra Award

Gold Award

Silver Award

Tasting year 2016

Tasting year 2017

Tasting year 2018

Tasting year 2019

Size coop 100 - 199 ha

Size coop 200 - 499 ha

Size coop 500 - 999 ha

Size coop = 1000 ha

Coop. size*Gold Award
Coop. size*barrique barrel
Coop. size*wooden barrel
Coop. size*red wine
Coop*Gold Award
Intercept

Growing region

Adjusted (Pseudo) R

488

OLS
N =18740

(robust std. error)

0.314* (0.015)
0.612++ (0.017)
0.132++ (0.008)
0.089 (0.011)
0.168+ (0.012)
0.293"* (0.026)
0.542++ (0.083)
0.197++ (0.024)
0.061+ (0.009)
0.032 (0.006)
0.028" (0.007)
0.059+ (0.007)
0.036* (0.007)
0.061 (0.008)
-0.152++ (0.008)
-0.105** (0.008)
-0.211+ (0.014)

-0.336" (0.012)
0.007 (0.008)
0.012 (0.009)

25M-quantile
N = 5037

(robust std. error)

P<550¢€

0.305** (0.020)
0.637+ (0.014)
0.065** (0.004)
0.045 (0.006)
0.081+ (0.006)
0.213 (0.031)
0.173** (0.080)
0.168 (0.010)
0.037 (0.008)
0.018*+ (0.003)
0.028"* (0.005)
0.053 (0.004)
0.042 (0.004)
0.056 (0.005

50M-quantile 75M-quantile

N = 9685 N = 14131
(robust std. error)  (robust std. error)
P <7.00 € P <9.80¢€

0.333" (0.011)
0.719" (0.019)
0.086** (0.007)
0.029 (0.010)
0.140 (0.
0.267+ (0.0
0.445+ (0.18

(0.014)
+ (0.009)
0.032 (0.006)
0.020** (0.008)
0.043 (0.008)
0.023 (0.008)
0.050** (0.008)
-0.197++ (0.008)
-0.158" (0.010)
-0.242+ (0.015)

-0.384+ (0.014)
0.007 (0.007)
0.011 (0.008)
-0.004 (0.012)
-0.007 (0.004)

8+ (0.008)
211+ (0.015)
-0.340+ (0.008)
0.012" (0.007)
-0.003 (0.015)
-0.006 (0.010)
0.007 (0.004)

-0.010 (0.018) 0.019 (0.023)
1.566+ (0.014) 1.720++(0.011)
0.5868 0.5868

90t-quantile

N = 16868
(robust std. error)
P <14.90 €

0.422++ (0.033)
0.602++ (0.032)
0.186** (0.009)
0.127+ (0.012)
0.266* (0.019)
0.483" (0.061)
0.946** (0.060)
0.201 (0.033)
0.055 (0.011)
0.035* (0.009)
0.034*+ (0.012)
0.063 (0.012)
0.044++ (0.014)
0.068 (0.010)
-0.192+ (0.013)
-0.146+ (0.011)
-0.263 (0.018)

-0.379++ (0.017)
0.012 (0.011)

0.009 (0.013)

-0.036 (0.031)
-0.017+* (0.006)
-0.010 (0.026)
1.827+ (0.026)

0.6026

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

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

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

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

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

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

495  wines. White wines can also benefit from a relative price premium, where the effects vary with
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respect to the considered quantile. This showed that the price segment influences the effect of
price-determining product attributes. The greatest effects are achieved in the 90 % quantile
(18.6 % price increase for white wine and 12.7 % for red wine). The longer a wine is stored,
the higher the price achieved. Especially in the price range up to € 14.90 per sold bottle of wine,
a considerable price increase was found (see Table 2, column 5). For wines that are stored for
four years, this results in a 94.6 % price premium compared with wines that are marketed
without storage. Wine storage therefore plays a central role in the profitable marketing of wine.

As with the wine guide ratings, a positive quality rating also has a price-i

wines in the FWA sample. The higher the award, the greater the effect. A Xtra award

increases the wine price by 16.1-20.9 % compared with the reference categ lowest
(Bronze) award, depending on the price segment. Compared with the @ vangf the silver
medal award only has an increasing price effect of 1.6-3.5 %, eas the Goldlaward leads to
an increase in the wine price of 3.7-6.1 %. As the quality rai effect in all price
segments, H3 was not rejected for the models of the FW

A test for the joint significance of the regiona i onstrates that overall the
cultivation area has a statistically significant effect on i iceyin line with the H-T model
results. The results of the estimated m wed that, compared with the Pfalz reference
category, higher wine prices ane achieved in all ing regions except for the Rheinhessen

growing region. This also suppa 'gl : s and results of Schaufele et al. [7], who also
examined data from the FWA. Regiaha

the article by Schéaufe

gcts will therefore not be discussed further here. In

al. [7], however, organisational form was not the central focus of the
investigations. Th dings§in relation to organisational effects will therefore be discussed in

more detail be

res odels revealed that winegrowers’ cooperatives achieve statistically

significan ces for the wines evaluated at the FWA than comparable wines produced
by vintners ofj@ther organisational forms. However, there are differences in the extent of the
price reduction, depending on the size of the cooperative. Furthermore, the price differences
vary across price segments. Thus, cooperatively marketed wines in the price segment up to
€ 9.80 (75" quantile) are affected most by a price reduction (prices 15.8 to 38.4 % lower than
in other forms of enterprises). Wines that are marketed at higher or lower prices experience
smaller price reductions with respect to the producer’s organisational form. Considering the
size of the respective winegrowers’ cooperatives, it is apparent that the largest wine

cooperatives in Germany are exposed to the greatest price reductions (maximum -38.4 % in the
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price segment up to € 7.00). One possible reason for this is economies of scale, which enable

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

Furthermore, it can be assumed that cooperatives with a comparably high sales volume
consciously opt for volume sales at lower prices in order not to be exposed to intensive price
competition with other winegrowers in higher price segments. In the lowest price segment
(wines priced up to € 5.50) cooperatives experience the smallest price discount. In particular,

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

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

present data with respect to sales channels, advertising campaigns, rebate Overall, the

in turn achieve lower prices. The reason for this may be incre
satisfaction and preferences of their individual members.
cooperatives’ decision-making processes, it is possible nigh-quality wines
increasingly demanded by consumers has not yet been in anagement of these
winegrowers’ cooperatives and that the strategy of production at lower prices

is still being pursued.

Looking at the interaction of the effects e, independent variable A*independent variable

B) between individual prod e organisational form and size of the
the group of cooperatives marketi the price segment up to € 5.50 (972 observations
i.e. 19.3% of N in t
Cooperative wine verage quality are able to achieve an additional price advantage

of 3.2 % com

(see Table 2; 25" quantile, column “Coop.*Gold”).

ineyards and winegrowers’ cooperatives. If the size of the
he positive effect is reduced as the size of the winegrowers’
-1.0 % per increased size category, Table 2 “Coop. size*Gold” in the
25" quantil ence, smaller winegrowers’ cooperatives with special quality strategies can
position the ves competitively, but mostly in the lower price segment. Nevertheless, larger
cooperatives that position their wines in the lowest price segment achieve a positive price effect
by ageing their wines in wooden or barrique barrels. However, the overall positive effect of the
storage type on price is reduced for the cooperative form of enterprise (negative interaction

term “coop*barrique barrel™).

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

part of the analysis. Nevertheless, the effect size varies between the models, especially for the
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storage in barrique barrels. Furthermore, the storage in wooden barrels and the type of wine

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

H1 was not rejected for two reasons: On the one hand the analysis reveals that there are different
rating systems for the German wine market which apparently consider different price segments.
On the other hand, it becomes clear that the effects of wine attributes on price vary between the
two datasets: the wine guide data and the FWA data. We found that overall, the impact of quality
signals—such as positive ratings on the respective platform, storage type, and vintage—is more

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

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

attributes) when it comes to achieving price premiums.

the results indicated that certain groups of coop 5 ple to compensate structural
disadvantages and can take pace with other SO ey serve certain product

attributes or market segments.

Compared with the results of ed olywine guide data, the scattering of the effects

of the cooperative form of enterp ed wine price was explained more profoundly
with this sample. As i d between the estimated models of the wine guide and the
FWA sample, and als i price segments (see Tables 1 and 2, columns “Coop”),

H2 was not rejectéd. The e

atives achieve a price premium compared to cooperatives of other sizes
tion term “Coop. size*red wine” for the 25" quantile). To sum up these
findings, H4 was not rejected as the size mainly determines the price segment in which a

cooperative can position its wines successfully.

Even though the effect size of the quality ratings was not directly comparable because the wine
guides’ ratings are on a wider (100-point) scale than the medal-award system of the FWA, the
tendencies are comparable overall and become especially visible for the numerous price

segments in the FWA sample. The results presented in this chapter underline the assumed
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heterogeneity, structural differences and individuality of German winegrowers’ cooperatives
that pursue different market strategies. The present analysis of the FWA only included
cooperatives with 100 ha or more. Smaller cooperatives were not represented in the dataset.
Therefore, only tendencies and no absolute statements can be derived with regard to the effects

of size of cooperative.
6. Discussion of Implications

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

segments and product attributes that determine the wine prices in the respecti
[51].

rice segments

With regard to the questions stated in the introduction we conclude t a results

ends on i) the data
segment in the
faces challenges in
competing against other forms of enterprises on th t that the competitiveness
ich a Geoperative sells its wines, the

the

depends on the size of the cooperative, the pric
product attributes that characterise the pro@uced w Interaction between these

determinants. The way in which structtiral di nges between cooperatives are taken into

account determines which co e colmpetitiveness of cooperatives can be drawn.

Results show that wine guide rat een as an indicator of quality for consumers and
lead to price premiu
Cooperatives that in wine guides and sell their wines in this price segment do not
appear to be at,a mpared with other forms of enterprises. Cooperatives that
mar Bwi the der market and are evaluated by the FWA face tougher challenges
compe forms of enterprises and achieving c.p. lower prices. The price
tend to foll uantity rather that quality strategies to offset price disadvantages. However,
cooperatives in the broader market can mitigate these price disadvantages, particularly in the
segment of < €5.50, if their wines receive a Gold Award from the FWA. Additionally, larger
cooperatives in the < €7.00 price segment can achieve a price premium and overcome
competitive disadvantages if their wines receive a Gold Award. This suggests that, especially
in low-price segments, consumers value quality attributes, as evidenced by the potential for

achieving price premiums.



626
627

628
629
630
631
632
633
634

635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650

651
652
653
654
655
656
657
658

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

cooperatives in the wine sector:

Cooperatives that are producing wines that meet the requirements for a listing in wine guides
can benefit from a high quality-evaluation and therefore may consider to apply for a listing in
order to achieve the price premium. They should not feel discouraged by the competition of
wine producers of other organisational forms but rather focus on the continuous provision of
high-quality wines. To promote their wines, they could benefit from the use of marketing

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

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

ines that carry the named
ance the quality of wine
At encourage consistently

Ing season can help to reduce free-riding

behaviour and may increase t ; lity of grapes delivered to the cooperative.

the criteria set forth b system of the FWAs. By implementing these strategies,
it remains feasib ss  the structural disadvantages inherent in the cooperative

organizational 0 Increase the average price of cooperative wines within this

cessfully counteract these disadvantages, it is essential to maintain
a market<@ri ch focused on quality attributes and quality signals.

Large cooperafiyes (> 500 ha) seem to face the biggest price disadvantages on the market. Often
the way to compensate this disadvantage is to follow a quantity maximising strategy. Quality
attributes, then play a minor role. However, with regard to the growing global competition and
the fact that certain quality attributes can provide a price premium, choosing instead a
diversification strategy might be an option for this group of cooperatives. As the results revealed
even in the lowest price segments the provision of quality attributes lead to price premiums
which are attractive for large cooperatives that mainly focus on serving quantities to the market.

Large cooperatives should therefore feel encouraged to develop product lines that emphasize
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quality attributes, in order to benefit from the existing price advantages associated with quality-
wines. From a managerial perspective, this necessitates that the prices paid to cooperative
members be differentiated based on the quality of the grapes provided. This approach could

incentivize the delivery of high-quality grapes.

In summary, cooperatives in the German wine market need to be sensitive to the demand for a
wine’s product attributes and overall quality preferences among consumers and in the
marketplace. In line with the findings of Troiano et al. [3], the results show that the adoption of

marketing strategies that relay relevant product characteristics and the listi

ghof high-price and
high-quality wines in well-known wine guides provide an opportunity to g e potential

towards producing high-price and high-quality wines and strategic he retail
market therefore seem promising strategies and potential b

winegrowers’ cooperatives.
7. Conclusions

This investigation into the competitiveness of Ger InegroWers’ cooperatives shows that
the business form of cooperatives cannot be sgen per s Isadvantage compared with other

chiéved for a given wine quality. Instead,

explicitly. Further investigations may therefore take into consideration the competitiveness of
cooperative production processes and their cost structure. The limitations of this research can
be summarized as follows: Cooperative and non-cooperative wine producers that are not listed
in either wine guides or the FWA data are not considered. An analysis incorporating these
producers and their market positions is therefore absent from this study. Moreover, the data

utilized in this study does not encompass information regarding how wine producers market the
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quality ratings they receive for their wines, nor does it address the potential effects of such

marketing on consumer perceptions and purchasing behaviour.
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827 APPENDIX

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

829
Dependent variable Vector H-T Mean (max.; min.; std. dev.) ; min.; std. dev.)
symbol variables non-coops
ne = 264, t = 1-5, Nt=15 = 1320
Wine price per bottle (0.75 I) P Y 16.8 (85.0; 4.9; 10.3)
Independent variables
Quality ratings
(Overlap* of the two wine guides: 75.76 %)
Quality rating Gault&Millau (QGM) Q X2 86.8 (100.0; 79 85.8 (96.0; 75.0; 1.9)
Quality rating Eichelmann (QE) Q X2 3 9 (89.0; 79.0; 2.4)
Reputation rating Gault&Millau (RGM) R X2 1.6 (4.0;1.0; 0.6)
Reputation rating Eichelmann (RE) R X2 31 1.5(2.5; 1.0; 0.5)
Number of members cooperative F 385 (1325; 45; 327)
Acreage (ha) F 288.0 (1231; 85; 302)
Dummy-Variables Share in %
coops
Dummy cooperative 18.18
Dummy red wine : 42.2
Dummy organic agriculture 1 6.25
Dummy storage wooden barrel 12.8 16.2
Dummy storage barrique barrel 153 135
Dummy vintage 2 years before rating(\VV2) 18.9 344
Dummy vintage 3 years before rating (V3) 112 15.6
Dummy vintage 4 years before rating (V4) X1 21 52
Dummy variables for growing regions (13) Z1 Mean share of each growing region: 7.7 %
Dummy high price segment (> € 25 per bot X1 175 115
Dummy low price segment (<€ w X1 324 443
*Overlap is defined as the amoun ically listed in both wine guides at the same time period
830
831
832

833



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

835
Dependent variable Vector symbol Mean (max.; min; Mean (max.; min;
std.dev.) non-coops std.dev.) coops
Wine price per bottle (0.75 1) (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 14 12
Gold Award 25.1 24.2
Silver Award 47.7 485
Bronze Award 26.0 259
Cooperatives’ characteristics F
Dummy cooperatives (coop) 43.6
Cooperatives 100-199 ha (1) 275
Cooperatives 200-499 ha (2) 34.1
Cooperatives 500-999 ha (3) 15.1
Cooperatives > 1000 ha (4) 133
Wine characteristics W
Dummy red wine (reference = rosé wine) 39.1
Dummy white wine (reference = rosé wine) 51.1
Dummy storage wooden barrel 6.9
Dummy storage barrique barrel 7.4
Dummy Vintage 2 years before tasting 12.2
Dummy Vintage 3 years before tasting 23 17
Dummy Vintage 4 years before tasting 0.6 0.2
Taste
Sweet 0.6 0.8
Mild 31 1.7
Dry 19.3 259
Semi-dry 3.3 5.2
Not specified 73.8 60.5
Quality designation wW
Qualitatswein 62.7 63.3
Kabinett 10.7 15.3
Spatlese 19.1 15.2
Auslese 5.3 3.0
Beerenauslg 1.2 1.6
0.5 0.7
0.6 0.9
A Mean share of each growing region: 7.69 %
price segment (>€ 25| w 24 1.79

sdlow price segment (<€ 10) W 75.62 81.44
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Figure A3 Graphical explanation sample generation.
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11,000 wines
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Inclusion criteria 2:
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same wine characteristics needs to be listed in every
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