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Abstract

This study examines regional variation in the returns to quality signals in the German
wine industry. Utilizing signaling theory, we investigate whether the price premiums
associated with producer reputation and sustainable production methods vary across
regional quality contexts. Using 51,069 wine observations from the Gault Millau
guide from 2010 to 2017, covering 1,396 wineries, we classify Germany's major wine
regions into high-, medium-, and low-quality clusters based on yield per hectare and

the density of elite association memberships.

membership, whereas in regions with we
tification offers an effective differe
Our results extend signali rating that signal effectiveness de-

ation environment in which signals are

; Teputation; organic wine; biodynamic; wine prices; German
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1. Introduction

The importance of producer reputation on the one hand and of sustainable production
methods on the other hand in determining consumers’ willingness to pay for a particular
product has been widely acknowledged in the theoretical as well as the empirical litera-
ture [see e.g. 1,2,3,4]. Theoretical models have established the mechanisms through
which reputation operates as a market signal [5,6,7]. Empirical research has documented
significant price effects across various industries [8]. The evidence available for the wine
industry in countries like France, Germany Italy and the US shows that individual as well

as collective reputation are equally important as they both have a statiStically significant

and  economically  relevant  impact on  bottle  price e.g.
9,10,11,12,13,14,15,16,17,18]".

The effect of different production methods on bottle prices has n € same
attention and the available results are so far inconclusive. dustry offers
a suitable context for the examination of these quest that its eight primary
wine-producing regions exhibit significant variations llective reputations. The
regions are then classified into three clusters: lity) consists of the Mo-
sel, Nahe, and Rheingau regions; Cluster 1010 ) comsists of Baden, Franken,
and Wiirttemberg; and Cluster 3 (lo ists of Pfalz and Rheinhessen. The

classification is based on yi er he ity of VDP (Verband Deutscher Prédi-

katsweingiiter) membership. enables the investigation of whether qual-

one inS from chemicals inputs. Third, biodynamic production incorpo-
rates add ices based on lunar and cosmic cycles, including specific soil prep-

arations; sciemtific assessments of these methods remain contested [19]°. While organic

While the former is based on the past quality of a single firm’s output, the latter may be defined as the
average quality produced by a group of firms to which an individual firm belongs. It is typically less
costly for consumers to acquire information on collective quality that can then be used as an indicator
of the quality produced by individual firms in that group. For example, a consumer’s expectation of the
quality of a wine made by an individual winemaker from the Mosel valley may depend on the average
quality of all Mosel wines.

Traditional or conventional production does not rule out the use of full automatic harvesters or steel
tanks.

A number of recent studies show that consumers in surveys say they are willing to pay between 15 and
30 percent more for an organic wine than for a traditional one [see e.g. 20,21,22,23,24]. As we will
show below, the price premium charged by organic wine-makers is much smaller, suggesting that con-
sumers overstate their willingness to pay.
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production is usually considered “serious” as growers use established procedures, biody-
namic production is often considered “dubious” and “esoteric” as its proponents take into
account cosmic and lunar rhythms when burying cow horns filled with manure and later
spray the swirled ingredients in their vineyards*. Moreover, it is necessary to further dis-
tinguish between self-declared ecological behavior (which most economists would im-
mediately dismiss as “cheap talk) and certified ecological behavior (which — due to the
costs involved — is typically regarded a “credible commitment”). While some papers iden-

tify a price premium that the producers of organic and biodynamic wines can charge [e.g.

other hand on the prices charged by wine-makers are similar gions or
whether they vary with certain characteristics of the environfiient. Whore specifically, we
i F1

seek to answer two different, yet closely related questd which firms abandon

conventional production methods and decide to prod® according to organic or
biodynamic rules in three homogenous regional andj§econd, what are the returns

se clusters?

to reputation and organic/biodynamic pro on ‘method§ in tl
We operationalize returns as the pric ms egtimated via hedonic regression, con-

ditional on wine characteris over Qur 2010—-2017 observation period.

Our theoretical framework ge ing hypotheses:

Hi: Individual reputation positi affects wine prices across all regional contexts.

H>: VDP membershi ive regputation signal) positively affects wine prices across

all regional conteiXts.

Hs: The price um fof sustainable production methods varies across regional quality
ble uction methods generate larger price premiums in low-quality re-

igh-quality regions.

Kirchmann [25], Barquin and Smith [26] as well as Caon [27] argue that the rejection of scientific
objectivity in favour of the subjective mystical approach means that biodynamic recommendations can-
not be tested and validated by established scientific methods. In practical terms this means that any
effect attributed to biodynamic preparations is a matter of belief, not of empirical evidence. Using dif-
ferent samples of wines from Alsace, Negro et al. [28] show that biodynamically produced wines are
evaluated better than traditionally produced wines only in non-blind tastings (i.e. when the name of the
producer is displayed on the bottle) while in blind tastings both types of wines receive similar evalua-
tions and explain their finding with the stronger “category signalling effect” of biodynamic wines.
Using two large samples with thousands of wines from California and from France, Delmas et al. [30]
as well as Delmas and Gergaud [31] find that organic wines receive significantly better expert ratings
than conventionally produced wines.
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Our findings support these hypotheses. Individual reputation commands similar signifi-
cant premiums across all regions. Sustainable production signals, however, yield mean-
ingful returns only in regions with weaker collective reputation, where they serve as dif-
ferentiation mechanisms. These results suggest that optimal signaling strategies are envi-
ronment-dependent.

The reminder of the paper proceeds as follows: In the next section, we develop a model
of investing in reputation and the choice of sustainable production methods. We then
continue with the presentation of the data and our econometric results. We conclude with
an interpretation of our findings, the limitations of our study and sorfig, suggestions for

future research.

2. The Economics of Signaling
The economic theory of signaling provides a framework ndifg market out-
comes under asymmetric information, where one part, 1 e producer — pos-

sesses private information about product quality that isectly observable to con-

foundations for analyzing such markets, ing aformation asymmetries
generate inefficiencies in exchange a afieredible signaling mechanisms can partially

restore allocative efficiency

ading to adverse selection and potential market unraveling [32].

s therefore face incentives to separate themselves through costly signal-

2.2 Signaling and Separating Equilibrium
According to Spence [33], a credible signal must satisfy two conditions: (i) it must be

observable by the uninformed party, and (ii) it must be less costly for high-quality types

®  While the quality of search goods (e.g. computers) can be identified prior to purchase, experience goods

(e.g. food and wine) can only be evaluated after consumption [34]. Moreover, the quality of credence
goods (e.g. drugs or therapeutic treatments) is difficult to ascertain even after purchase and consumption
[35].
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to produce than for low-quality types. When these cost differentials are sufficiently large,
the equilibrium is separating, i.e. each type of firm reveals its quality through its chosen
signal. Observable, costly actions such as investments in reputation, third-party certifica-
tion, and self-commitment mechanisms constitute such signals. For high-quality firms,
these expenditures serve as an investment in credibility; for low-quality firms, the cost of
imitation is prohibitively high, ensuring the persistence of separation. In equilibrium, the
price premium for high-quality goods represents a quasi-rent accruing to the firm’s stock
of reputational capital. This premium both compensates the initial signaling investment

and sustains incentives for quality maintenance. Conversely, in the aigence of credible

signaling channels or price differentials, opportunistic strategies — chara
term cost reductions and quality deterioration — become privately opti

they are socially inefficient.

2.3 Reputation Dynamics

When product quality is not directly observable prior t@ e, consumers rely on his-

w

intSg@étton and consistent quality

torical information to infer expected quality. Re

provision allow firms to accumulate reput During the initial repu-

tation-building phase, producers mu belpw cost, as market prices do not yet

reflect the firm’s true quali 1s established, equilibrium prices ex-

nce the reputat

ceed marginal cost, yielding a r ion investment. The present value of these

future rents must exceed the up costs for the investment to be privately optimal. In a

steady-state equilibri reputatiofh functions as an endogenous mechanism of market

discipline. Howeger, due al hazard and adverse selection, complete enforcement

of quality is in e, patticularly in industries with a large number of small producers

onsequently, collective mechanisms often emerge to mitigate
free-ridin inate quality expectations.

2.4 Collective Reputation and Common Property Problems

Tirole [36] extends the analysis to consider collective reputation, where a firm’s expected
quality is a function of the average quality of all producers within a group or region. In
such settings, the collective reputation operates as a common property resource: individ-
ual firms internalize only a fraction of the reputational benefits of their quality investment
but fully bear the cost. This generates a dynamic externality and a tendency toward un-
derinvestment in quality [37]. As the number of producers increases, incentives for indi-
vidual monitoring and quality maintenance diminish, producing a free-rider problem.
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Heterogeneity in product quality exacerbates this issue. High-quality producers capture
only limited marginal benefits from collective reputation, while low-quality producers
gain disproportionately. Hence, top producers face incentives to exit the pooling equilib-

rium and establish a separating mechanism through the creation of selective associations.

2.5 Institutional Solutions: The Case of the VDP
A salient institutional response is the formation of professional associations, such as the
*Verband Deutscher Pradikatsweingiiter® (VDP). Such associations function as endoge-

nous signaling institutions that facilitate a separating equilibrium améhg heterogeneous

collective reputation. Social proximity and repeated interac mbers generate

informal enforcement mechanisms that reduce the incoffiie ide on shared repu-

tation serves as a necessary precondition for ac

nism.

2.6 Two-Stage Model of R tationEormati

Reputation building can be con aliz a two-phase process. In the initial phase,

producers incur lossgs by offeringfigh-quality goods at prices below cost. In the subse-

quent equilibrium p the established reputation allows firms to charge a price pre-

mium exceeding i ts. The equilibrium premium represents the return on in-

ing quali costs, more profitable. However, the reputational damage from such
behavior manifests only in the long run. Thus, in a dynamic optimization framework, a
firm will maintain quality if and only if the discounted value of future reputation rents
exceeds the short-term gain from shirking. Nevertheless, moral hazard implies that full
quality commitment is unattainable, as monitoring remains imperfect and guarantees in-

complete.

2.7 Sustainable Production as a Signaling Mechanism
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The signaling framework extends to sustainable production technologies. From the per-
spective of information economics, self-declaration without third-party verification con-
stitutes a weaker signal because it involves no cost to the producer. Conversely, third-
party certification serves as a costly signal, representing a credible commitment to envi-
ronmental quality, as it involves monitoring and compliance costs.

Although Demeter certification provides standard third-party verification for biodynamic
practices, some producers adhere to biodynamic principles without pursuing certification.
The underlying rationales encompass factors such as financial implications of certifica-

tion, the administrative burden it entails, philosophical objections to f@mmnal certification

duction signifies a rather weak signal in comparison with Dem:
the complete absence of third-party verification. The GaulfiMilla ideadentifies self-
declared producers based on reported practices that edi riffpthrough winery visits.
The transition from conventional to sustainable productio in stages: self-selection
context is associated with higher expense
fication serves as a differentiating fac
from those who seek to exp

ark portunitics through imitation. The adoption de-

cision constitutes an intertemp problem, determined by expected premi-

ums, cost differenti rates.

In formal terms, let note the pge-transition period, ti the initiation of the transition,
and t; the certific@tion dat ing t1 - t2, producers experience negative profit differen-
tials. Only if't iscounted value of post-certification premiums (in t3) exceeds
the ndfypre ransition costs will the investment be rational for a profit-max-

imizing pr@duc

2.8 Context-Dependent Signal Effectiveness

Our primary theoretical contribution pertains to the effectiveness of signals across diverse
market environments. Standard signaling theory posits that credible signals must be
costly. However, the value of a signal is contingent not solely on its cost but also on the
information gap it addresses. In regions with a strong reputation, where mechanisms such
as VDP membership, individual expert ratings, and a robust collective reputation already

serve as reliable indicators of quality, the adoption of sustainable production certification,



250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283

while costly, offers only limited additional information. The signal is costly but poten-
tially redundant.

In regions where collective reputation is weaker and fewer producers have achieved in-
dividual distinction, sustainable production provides a mechanism for differentiation that
is both costly and informative. This theoretical extension suggests that optimal signaling
strategies are environment-dependent, thereby generating our core hypotheses about het-

erogeneous returns to sustainability signals across regional contexts.

2.9 Heterogeneous Objectives: Utility vs. Profit Maximization

Empirical studies suggest that not all producers conform to the neocla
of profit maximization. Morton and Podolny [38] document substanti@l
motivations among California winemakers: a majority express dis ng their
wineries even at higher financial returns elsewhere, and a ion willingly
and Gergaud [39]

it higher propensities to

incur monetary losses to enhance product quality. Si
find that producers with dynastic or stewardship mot
adopt sustainable practices and seek certificati se

sentative producer’s objective function in

ponents. For such producers, the ma

aling provides a powerful analytical lens for under-

metric information can sustain efficiency through en-

g as institutionalized signals. When reputation and certification gen-
price premiums, they ensure that high-quality equilibria are sustainable.
However, heterogeneity in objectives and information structures implies that equilibrium
outcomes are shaped not only by profit incentives but also by broader notions of utility,

identity, and social embeddedness.

2.10 The Objectives of Differentiation
In both, the strategic management and the economics literature, differentiation refers to

the process of distinguishing a product or service by making it more appealing to a spe-
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cific group of customers. Products that are horizontally differentiated vary in their char-
acteristics. For wineries, this could involve differences in production methods. Vertically
differentiated products, on the other hand, differ in quality, which in the wine industry
may be reflected by star ratings or scores in various guidebooks. This distinction implies
that a profit-maximizing firm can pursue two conceptually different strategies: it can ei-
ther “do things better” by offering superior quality or “do things differently” by targeting
market niches unoccupied by competitors. The fundamental objective of differentiation
is to establish a position that existing customers value and potential customers perceive

as unique. Both, horizontal as well as vertical differentiation enable a fim to command a

price premium because customers who value the respective product o

price sensitivity in a given market segment. As a result, it pro
vantage, since the differentiated products or services are no erfect substi-
tutes for those of rival firms.

Consider a customer in a wine shop deciding between t A and B. If the customer

has no prior information about either option, b appear equally attractive. The
choice, therefore, is random. Suppose the metiselects wineA. Future shoppers may
then notice that wine A’s shelf is less i ing ghat its popularity signals higher qual-
ity. Consequently, they too moreWikely t ose wine A. This behavior illustrates

bounded rationality, where in

actions of others [40,41,42,43].

m cisions based primarily on the observable
“natve” decision-making tends to occur in markets
tion between producers and consumers. Since most

ed about quality, they rely on signals, such as expert

o distinguish themselves from competitors and maximize profits.
This study dzaws on a large dataset of wines from the eight largest wine-growing regions
in Germany. It identifies two distinct differentiation strategies: the exclusivity strategy
and the sustainability strategy. These approaches have received limited attention in prior
research but are credible because they involve substantial initial investments in either
social capital (e.g., gaining entry to selective associations) or human capital (e.g., acquir-
ing expertise in sustainable production techniques). According to Barney [44], firms that
possess resources that are valuable, rare, inimitable, and non-substitutable can achieve
and maintain a sustainable competitive advantage. While firms pursuing cost leadership

typically rely on standardized, mass-produced products, those seeking differentiation-

10
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based advantage must focus more closely on the quality and allocation of resources de-

voted to customer service and product excellence [45].

3. Data and Methods

We use the prestigious “Gault Millau” guide for the years 2010 to 2017, including 51,069
different wines produced by 1,396 wineries in the eight largest wine-growing regions of
Germany.

It is imperative to note that the scope of our analysis is constrained to wines that have

been meticulously selected for inclusion in this esteemed compendiufia, thereby consti-

tuting a select, quality-filtered subset of the market. Consequently, theghifidings of this

%

an editorial quality threshold, rather than across the full quality @» tio

study pertain to the functionality of quality signals among wines that ha

region.

The 2010-2017 period was selected as the subject of to the availability of

the most recent complete Gault Millau data at the tim lysis. It is acknowledged
that this period predates the acceleration of co infef@st"in sustainable wines ob-
served after 2018 [24]. Consequently, th m obfained'ay be regarded as con-

servative lower bounds on current su abhity premiums.

3.1 Regional Classification
The classification of these regi s det€rmined by two primary criteria: the quality of
the wines produced,

the "Verband Deéutscher

dicated byithe yield per hectare, and the number of members of

ikatsweingiiter" (VDP; Association of German Quality

Wine Produce er 1,000 hectares of cultivated land’. The initial cluster encompasses
e, and Rheingau, which are regarded as high-quality. The sub-
sequent ¢ rises Baden, Franken, and Wiirttemberg, which are classified as in-
termediate ipfguality. The final cluster consists of the regions Pfalz and Rheinhessen,

which are considered low-quality (see Figure 1, Tables 1 and 2). We deliberately excluded

A potential concern here is collinearity: Our clustering scheme is primarily based on VDP density while
at the same time individual VDP membership is included as an independent variable in the cluster-
specific regressions. This, however, should not be a problem since individual wineries cannot apply for
membership in VDP, but are invited by incumbents to join the organization. VDP members have a
significantly higher individual reputation than non-members (see footnote 9 on p. 15) and, therefore,
carefully select new members. In general, the individual reputation of new members is at least as high
as the average reputation of the incumbents [ 14]. On the other hand, wineries leaving VDP have recently
experienced a decrease in their reputation and have, therefore, become a threat to the organization’s
reputation (the annual number of entries and exits is quite similar, resulting in a stable membership of
around 200 wineries).

11



347  from our analysis the small regions of Ahr, Hessische Bergstra3e, Mittelrhein, Saale-Un-
348  strut, and Sachsen that together account for less than 3 percent of the acreage in Germany
349  (see Table 1).

350

351  Figure 1: The Wine Growing Regions of Germany

352
e 4 \
elsenkirchel Hap 4\ " i } SACHSEN-ANHALT
ESSEN DORTMUND ./ P ’I&w’ningrn/"'\ﬁ" Q
DUISBURG Bochum 77 Y I~
Kreteld wuppertalNORDRHEIN: - —~
Snchen- DUSSELDORF : \
gladbacl ¢
pieverkisen  \WESTFALEN
KOLN]  “Cladbach ) 7’
s JESN
B, S )
AHRT TR ) _/ HESSEN { k)
o 0 s L
(NP Koblers =
RHEINLAND- RﬂBl‘\&I FRANKFURT s b
MOSEL y Wiesbaden “MMAN | FRANKEN
< .EINGAU v ?!:,;Egif‘ o
ODalms[a‘ -
>
branhe i
SAARLANDC o Luddigshafedy-212" A Forth
\_ Kaisersiautern 9m Rhein o Niirnberg
saaracken,/ Feidelbertfy, C
: prafl BADEN T \5 3 M. BAYERN
OHeilbronn N
Karlsruhe o 5 %
aWURTI'Ele!ERG ~ \%
Plorzheim ’“’]’ \‘\ L‘\»N\/J
>/k g
BADEK-WURTTEMBERG
BADEN /\
NN —_
gl
BADEN 4§ ]
= ’ S PPN wua]trgmg;ERG /\
o »* <Y A ¢
oo <
353
\
355  https://www.vin inarigdde/aveinbau-weinkultur/weinregionen/deutschland/
356
357 1on of Wine Growing Regions in Germany

Size (hectares)  Acreage cultivated
by wineries listed

in Gault Millau
Cluster 1 (16,000 hectares)
Mosel 9,000 21
Nahe 4,000 27
Rheingau 3,000 58
Cluster 2 (33,000 hectares)
Baden 16,000 35
Franken 6,000 55
Wiirttemberg 11,000 22
Cluster 3 (51,000 hectares)
Pfalz 24,000 17
Rheinhessen 27,000 12

12
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Excluded Regions (2,900 hectares)

Ahr 600 90
Hessische Bergstral3e 500 11
Mittelrhein 500 31
Saale-Unstrut 800 16
Sachsen 500 50

Table 2: Typology of Wine Growing Regions in Germany

Cluster Percent of  Yield per Percent Members VDP
Acreage Hectare Organic/ in VDP members
Biody- per 1,000

namic hectares
Cluster 1 16 69 8 72 ‘
Cluster 2 33 75 12 66
Cluster 3 49 93 11 45
Total 98 85 10

vironments. This theoretical framework suggest gnaling returns are con-
tingent upon regional quality differences. Thei egion-fixed effects would
effectively address the variation under investigation: clustering approach, therefore,
enables testing of the hypothesis thagisignal eness varies systematically with the

collective reputation of the r congext.

3.2 Variable Defin
Production Methods: Afiie-category system is employed to categorize these products:

conventional self=declared organic, certified organic, self-declared biody-

amic. Certified organic producers hold EU organic certifica-
tion. Cctiti 1 ic producers are recognized by Demeter. Self-declared producers
are identifiediby Gault Millau editors as following either organic or biodynamic practices
without fo certification, based on winery visits and producer communications.

Individual Reputation: Gault Millau employs a scale ranging from 0.5 to 5 to assign grape
ratings, analogous to star ratings in restaurant guides or points in other wine rating sys-
tems. The presence of one grape indicates a satisfactory producer, whereas the presence
of five grapes indicates an exceptional, world-class winery. The model incorporates
dummy variables for each rating level, with the "promising newcomer" category (0.5

grapes) serving as the reference point.

13
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VDP Membership: A binary indicator of membership in the Verband Deutscher Préidi-
katsweingtiter.

Re-entry: A binary indicator for wineries previously included in the guide. It then disap-
peared, and subsequently returned, thereby capturing the phenomenon of reputation re-

covery or resurgence.

3.3 Empirical Approach
We estimate two sets of models. First, probit models examine determinants of sustainable

production adoption. In the probit specifications, cluster 3 (Pfalz/Rh

quality cluster) serves as the reference category, with individual region
ing within-cluster variation. Second, hedonic price regressions estimate
signals.

The hedonic specification is:

ln(Priceijt) = a+ pyProduction; + B,Reputatio YXije + 6 + &ije

where i indexes wines, j indexes wineries, and . We estimate random-
effects models to account for winery-level heter c ustering standard errors at the
winery level.
We acknowledge that VDP members n ani¢/biodynamic certification are endog-

enous decisions. Wineries elect ¥hto thege categories based on unobserved charac-

teristics that likely correlate y and price. For instance, producers who

q

prioritize quality may bg more in€lined to seek VDP membership and consequently pro-

duce wines of a high iber, whieh can command premium prices regardless of mem-
bership.
Absent valid inStsumentaliyariables, regression discontinuity designs, or selection correc-
tions, ice premiums should be interpreted as conditional associations ra-
ther than cts. The premium estimates may partially reflect pre-existing quality
differences ng adopters rather than the marginal value of certification per se. Future
research with quasi-experimental variation in certification eligibility could address this

limitation.

4. Results

Table 3 presents the descriptive statistics of the data set used to estimate the two sets of
models. It is noteworthy that wines from the Pfalz and Rheinhessen regions (cluster 3)
are underrepresented in relation to their acreage in Germany (49% of the total, as shown

in Table 1) compared to the 35% representation of wines in the sample. Conversely, wines
14



417  from the Mosel, Nahe, and Rheingau regions (cluster 1) are overrepresented, given their
418  15% share of total acreage in Germany (Table 1), which is higher than the 28% represen-
419 tation of wines in the sample. This pattern aligns with our quality classification. However,
420 it should be interpreted as reflecting editorial preferences rather than validating our ap-
421  proach.

422

423  Table 3: Descriptive Statistics

Variable Mean Std. Dev. Min. Max.
Founding Year 1788 226 817 14
Family Owned 0.91 - 0

Cooperative 0.03 --- 0

VDP member 0.26 - 0

Baden 0.12 --- 0

Franken 0.17 - 0

Wiirttemberg 0.07 --- 1
Mosel 0.13 - 0

Nahe 0.06 --- 1
Rheingau 0.09 - 1
Pfalz 0.18 --- 1
Rheinhessen 0.17 - 0 1
Acreage 26.30 66 080 1,450
Bottles per Year 203,736 6970130 00 1,600,000
Price per Bottle 12.75 . 3.10 430.00

424

425  The vast majority of these en' y-run businesses, with a significant num-

426  ber of them having a history th turies. The 26-percentage share of wines pro-
427  duced by VDP mem

at these wineries are massively over-represented in
428  the wine guide t as the data source for this study. Furthermore, an examina-
429  tion of the m

430 ske SS,

dard deviation reveals that both variables exhibit significant
rd deviation being 2 to 3 times greater than the respective
431  mean®,
432

433  Table 4: Determinants of the Adoption of Organic or Biodynamic Practices

Model (1) (2) 3) 4)
Dependent Varia-  Self-declared Certified Self-declared Certified
ble Organic Organic Biodynamic Biodynamic
Founding Year 0.000625™" 0.000581"" 0.000685™" 0.000474™*

(0.0000411) (0.0000432) (0.0000727) (0.0000855)

8 Figure Al shows that in cluster 1 nearly 90 percent of the wines are conventionally produced while in

cluster 3 the respective share is 73 percent only. On the other hand, 20 percent of the wines in cluster 3
are organic and 8 percent are biodynamic wines (the respective percentage shares in cluster 1 are 7
percent and 3 percent). Figure A2 displays the means of the bottle prices by cluster and method of
production, Figure A3 the kernel density estimation of log of bottle price by cluster.
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Family Owned 0.170™ 0.178" 0.800""

(0.0335) (0.0348) (0.0733)
Cooperative 0.933™ 0.516™
(0.0787) (0.0815)
Franken -0.392™* -0.402™" -0.418"™" -0.251™"
(0.0256) (0.0280) (0.0422) (0.0540)
Baden -0.321™ -0.102™* -0.109™" 0.111™
(0.0227) (0.0234) (0.0341) (0.0393)
Wiirttemberg -0.642"™ -0.324™ -0.762™ -0.233"
(0.0326) (0.0324) (0.0662) (0.0664)
Mosel -0.628"™" -0.568"" -0.454™" -0.815™"
(0.0303) (0.0334) (0.0535) (0.110)
Nahe -0.771™* -0.525™" 0.013 0.352™"
(0.0439) (0.0443) (0.0514) (0.0543)
Rheingau -0.843™ -0.731™ -0.795" -0.261™

(0.0314) (0.0338) (0.0569)
VDP member 0.574™" 0.533"" 0.128"
(0.0182) (0.0189) (0.0348)
Acreage -0.00295™* 0.00303"* 0.0347""
(0.000842) (0.000828) (0.00203)
Bottles per Year -5.95¢-08 -0.0000005 -0.00000397"*
(9.21¢-08) (0.000000318)
Year Dummies included included
Constant -2.050™" -2.990™"
(0.0868) (0.170)
N 35,078 33,768 30,923

434  Standard errors (clustered at winery i ;" p<0.10, " p<0.05, " p<0.01

435
436  Table 4 displays the results of

437  methods. It appears

438  pensity to adopt o

439  tion is supported and statistically significant nature of 17 of the 18 coef-
440 cluster 1 or 2 regions. Furthermore, empirical evidence sug-
441 nd family-owned businesses are more likely to adopt organic or
442 i icroduction methods. Cooperatives are also more likely to produce according

443  to organic sf@ndards, primarily to improve their rather poor reputation [e.g., 46,47]. While
444  acreage is positively and significantly associated with the adoption of sustainable prac-
445  tices, annual bottle production is negatively associated with it. Finally, members of the
446  VDP are more likely to employ sustainable production methods, encompassing both or-
447  ganic and biodynamic practices.

448
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Looking at Table 5, it appears that — as expected — the returns to organic/biodynamic wine
production vary considerably across the clusters (as does the likelihood of adopting or-
ganic/biodynamic practices). In low quality regions, their adoption seems to pay off,
while in high quality regions other strategies (such as lobbying for VDP membership) are
more rewarding’. In low quality regions, the adoption of organic/biodynamic standards
helps to differentiate oneself from the competition, while in high quality regions VDP

membership serves exactly the same purpose. From a consumer perspective, the price

premium for organic and biodynamic wines is zero in cluster 1 (Mosel/Nahe/Rheingau),

signal, whereas this is not the case in regions with a hi
results are presented by Delmas and Lessem [48] for théidi wine growing regions
in California).
The variable most strongly associated with bottle prices i ever, a wine-maker's in-
dividual reputation. In a low- as well as i i i nment, each additional
grape awarded by the experts of the ide ispassociated with a similar increase in
bottle prices'’. In cluster 2, te level of regional quality, this asso-

y relevant. Thus, investing in individual

cluster 1 — membership in VDP pays off the

returns arej ith the expected marginal costs'!.

Table 5: Random-Effects Estimation Results of Determinants of Bottle Prices

Model (1.1) (1.2) (1.3)
Average Quality High Medium Low

In each of the three clusters, the average individual reputation of VDP members is twice as high as the
reputation of non-members. In cluster 1, the respective values are 3.01 and 1.55, in cluster 2 they are
1.50 and 2.94 and, finally, in cluster 3 they are 1.46 and 3.35 (always on a 5-point scale).

Reference category are the wineries that are included as “promising newcomers” with half a grape. In
some exceptional cases, however, even newcomers are listed in the guide with one or two grapes.

The coefficients of the control variables (alcohol content, storage potential, wine aged in an oak barrel,
winery is a cooperative) have the expected signs and are almost always statistically significant (with
similar findings Kugel et al. [49]).
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477
478
479

Dep. Variable: Log(Bottle Price) Cluster 1 Cluster 2 Cluster 3
Self-Declared Organic (1=yes) 0.000699 0.0392° 0.0467""
(0.0422) (0.0209) (0.0160)
Certified Organic (1=yes) 0.0176 0.0572* 0.0485"
(0.0360) (0.0245) (0.0271)
Self-Declared Biodynamic (1=yes) -0.0154 -0.00706 0.157"
(0.0535) (0.0356) (0.0404)
Certified Biodynamic (1=yes) 0.0943 0.0376 0.0876"
(0.0947) (0.0349) (0.0403)
VDP Member (1=yes) 0.156™ 0.0908™" 0.0993™
(0.0345) (0.0242) (0.0323)
Individual Reputation 1 0.0621"" 0.0501"" 0.0802™"
(0.0189) (0.0137 (0.0173)
Individual Reputation 2 0.113"™ 0.0929™" 0.115™
(0.0225) (0.0187) (0.0212)
Individual Reputation 3 0.162" 0.0996"" 1727
(0.0263) .0263)
Individual Reputation 4 0.164™ 0.194™
(0.0478) (0.0469)
Individual Reputation 5 0.233" 0.249™
(0.0665) (0.0471)
Re-entry (1=yes) 0.0741 0.0875
(0.0 0241) (0.0530)
Alcohol 665" -0.221"
522) (0.0711)
Alcohol? 0.0330"" 0.0151""
(0.00214) (0.00291)
Storage Potential (in years 0.143™ 0.187"
(0.00392) (0.00557)
Barrique (1=yes) 0.139° 0.136™"
(0.0130) (0.0131)
Cooperative (1=ye -0.119 -0.0864™ -0.236™
(0.0803) (0.0196) (0.0327)
Publication Ye ummi Included
Included
Included
Included
Included
included
Constant 3.384™ 4.746™" 2.000™"
(0.289) (0.331) (0.438)
N of Wines 14,504 18,312 18,253
N of Wineries 500 449 447
Wines per Winery 1-118 1-160 1-170
R2 within 58.4 62.6 62.7
R2 between 67.0 69.1 65.0
R2 overall 64.0 66.8 67.2
Standard errors (clustered at winery id) in parentheses; * p <.10, ™ p <0.05, ™ p < 0.01
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Table 6: Simulation of Additional Revenues by Type of Producer (in €)

Type of Producer Collective Reputation of Cluster
High Medium Low
Mosel/Nahe/ Baden/Franken/ Pfalz/
Rheingau Wiirttemberg Rheinhessen
Self-declared organic 0 170,000 100,000
Certified organic 0 260,000 100,000
Self-declared biodynamic 0 0 310,000
Certified biodynamic 0 0 170,000
VDP member 210,000 360,000 180,000
Bottles per Year 110,000 330,000 150,000

Numbers are based on the respective coefficients displayed in Table 5
average number of bottles produced per year. The coefficients were co
method suggested by Halvorsen and Palmquist [50] and rounded for ea: esentation

Table 6 displays the additional revenues that can be generated by
to organic or biodynamic wine-making and by becoming er. it appears that
in high-quality cluster 1 the adoption of organic and biodgmami€practiCEs are not associ-
ated with measurable additional revenues. Given the all size of the wineries in
cluster 1, VDP membership is associated with ues of 2€ per bottle. In

cluster 3 — the low-quality environment — bi@@ynadic pradeticcs

f

ow the largest positive

association with revenues, irrespectiv ether,t

winery is certified or not. In the

case of self-declared biodynami i risingly strong effect is driven by 27

5. Conclusion and

We expand the exdsting e | literature in two ways: First, we identify the factors that
drive the choi€g,0 or biodynamic production methods for certified and non-cer-
tifie hen, ate the price premium that organic and biodynamic producers,
as well a; ers, charge for their products in three different wine region clusters.

Rather than a8king consumers about their willingness to pay for organic or biodynamic
wines, we examine the revealed preferences of presumably profit-maximizing entrepre-
neurs.

In a highly competitive environment like the wine industry, where even the largest pro-
ducers have negligible market shares and imports account for more than half of total con-
sumption, high-quality producers must distinguish themselves from low-quality firms.

The best way to do so is to invest in building an individual reputation. However, the

12 Further analyses of the productivity and/or profitability of wineries in Germany and Italy are provided
by Bennett and Miiller Loose [51] as well as Perucchini et al. [52].
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second-best alternative for high-quality firms depends on the business environment in
which they operate. While adopting organic or biodynamic is not associated with a meas-
urable price premium in a high-quality environment, it is associated with a substantial
premium in a low-quality environment, consistent with a competitive-advantage interpre-
tation.

These findings challenge the traditional assumption that a signal is universally credible
due to the costs of its production. Instead, our estimates suggest that, depending on the

market environment, the same signal can be meaningfully associated with firm perfor-
113,

mance or show no detectable association at al
Admittedly, our findings may be difficult, if not impossible, to generali wine mar-

ket is heavily regulated everywhere, and the rules differ greatly from c ountry.

Thus, replicating our study with data from countries such as A @ France,

for which the same wine guide has long been available, wo ithe or refute our

conclusions based on German data.

elite association membership. While sustaj
pecuniary reasons, it is unlikely to gengfat

weaker collective reputationfgsustainable production is an effective differentiation strat-

egy. Premiums are observed iati h both certified and self-declared sustain-

able practices, with

Several limitations
clusion in the Ga
pertain to how'§i tion among the top wineries in Germany, not across the full
cannot establish causal effects. VDP membership and certification
decisions nous, so estimated premiums may reflect pre-existing quality differ-
ences rather

n the value of membership or certification itself. Third, the period from

2010 to 2017 predates the recent acceleration in consumer sustainability preferences. Cur-

Using a large dataset with detailed information on 9,096 German high-ability students, Frick et al. [53]
find that following the Bologna reforms, high-ability students extended their stays and completed de-
grees abroad (instead of doing exchange semesters). No such changes in behavior are to be observed in
the overall student population. Thus, given the changes in the environment, completing a degree abroad
has become the new labor market signal for the ‘international qualification’ of high-ability students.

In 2023 — the most recent year for which the data is available — slightly more than 14,200 wineries
existed in Germany, Thus, the sample used here includes the top 10 percent according to the evaluations
provided by Gault Millau.
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539

rent premiums for sustainable production may exceed our estimates. Fourth, while theo-
retically motivated, our clustering approach involves researcher judgement. Fifth, our
findings may not generalize beyond Germany. Replicating the study with data from Aus-
tria, Italy, or France will either confirm the external validity of our results or reveal a

German peculiarity.
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540  Appendix

541

542  Figure Al

543  Wines by Type of Production
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551  Figure A3
552  Distribution of Log(Bottle Price) across Clusters
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