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THE 2021 AWBR CONFERENCET ORGA NI S PERSBECTIVES

The 13th Conference of the Academy of Wine Business Research was held in difficult
circumstances, in the aftermath of the COMI® pandemic; many attended but a number,
especially from North America, were unable to be with us. Neverthelessphference was

very successful. As well as being in person we arranged for online attendance also, including
presentations from presenters unable to come
well. Many of the papers were held over from whatustidhave been the 2020 confererfice

and we had a number of others submitted and accepted.

The conference took place from tH&8" July at Burgundy School of Businessvith the last
day a field trip in the region. Fiftfour participants attended in gen and, at various times,
fifteen virtually over the three days of presentations.

As we had originally planned, two years earlier, the first day was devoted to round tables on
major themes with a focus on engaging with the wine industry. The first & thegas on 6 Th
World of Wine Business AfterCovit 96 and the second on O0Sustai
These included researchers from around the world as well as industry representatives from
Burgundy and beyond. These two were ably chaired by Arm@uulsi from Adelaide and

Simone Loose from Geisenheim, and we are grateful to them for their support. Sandwiched
between these was an extremely stimulating round table on how researchers and the wine
industry should engage with each othagain with speadrs from both sides of the relationship.

To keep a balance between the two sides, a journalist from the French edifidre of
Conversation Thibault Lieuradé deftly ensured that all sides were well and fairly represented.
These discussions cannot belined in our proceedings unfortunately, but they were very
stimulating and helped lay the ground for where future wine business research might be going
and allowed researchers to develop links which we hope will lead to creative and cooperative
projects inthe future.

The 8"and 7" July saw the main days for empirical papers in parallel sesisimsg these form

the body of these proceedings. Papers submitted were either full academic papers or extended
abstracts. There were a number of papers on susilgynand consumers showing the

enduring popularity of the latter topic and the new significance of the former. We also had
OWine 4. 06,98&nas 6mCaoowisgddessi on themes this yea
abstracts were accepted this yearnth 17 of them as virtual presentations. Awards were given

to Martin Hirche, Luke Greenacre, Magda Nenydrel, Simone Loose and Larry Lockshin

for the best paper, Nathalie Spielmann for the best presentation and Anthony Bennett for the
best paper by aenw researcher.

The conference received invaluable aid from the Région Bourgegmehe Comté, the City

of Dijon, the BIVB (Interprofessional Board for the Wines of Burgundy) and Domaine Armand

Heitz, as well as the Pdéle Bourgogne Vigne & Vin (notably iklorHumbert), Prowein,
represented by Michael Degen, and Robert J C
welcomed Giorgio Delgrosso, Head of Statistics and Digital Transformation at the OIV (which

has recently arrived in Dijon), who voluntarily contribd to a round table. We are very
appreciative of this suppaitand for the continuing help and advice of the AWBR committee
throughout the planning process and the conference itself.



As in past years we would especially like to thank the many peoplshared the moderation

of the sessions. We also appreciate technical support from the whole of the AWBR committee.
Additionally, our School Manager in Dijon, Nathalie Grzeskowiak gave unstinting and
uncomplaining administrative support over three yeapgaosiing, and we could not have done

it without her. Others from BSB who helped included Laurence Cbtmare, Claude Chapuis,
Marion Lieutet, Franziska Gourdin, Samantha Aylett, Cecile Schweitzer, Perrine Wardak,
Florence Saiz, Stephanie Chaumard andques Thebault. Finally, we should also
acknowledge the invaluable assistance of a former student and current teacher, Lillian Liu, and
three of our current studeritdMyriam Habib, Lu Mengting and Zhang Yinfuwvho all helped

with the administrative and ganisational tasks during the conference.

Finally, returning to the difficult context of the conference, we all want to say how wonderful

it was to meet with old colleagues and make new friends after two years of being at a distance,
and how much we apprieted the stimulation, warmth, intellectual exchanges and overall fun

of being together againeven, often, over a glass of wine. In moderation, of course!

Lara Agnoli AWB Academy
Steve Charters of Wine

Magalie Dubois Business
Nikos Georgantzis Research



Pivoting after a SocietalShock: Transactional vs. Transformational
Leadership in the Wine Industry
A AiBig Pictureo Paper

Kristen Rinck
Sonoma State University, USA
(rinckk@sonoma.edu

Armand Gilinsky, Jr., FJ Korbel Bros.
Sonoma Statgniversity, USA
(gilinsky@sonoma.edu

Adele Santana
Sonoma State University, USA
(adele.santana@sonoma.gdu

JeanFrangois Coget
Sonoma State University, USA
(coget@sonoma.eflu

Abstract

UPurposei Has rethinking the business models of wine producers become necessary after
societal shocks such as COVID, natural disasters, political upheaval, and climate change?
Shouldleaders of incumbent firms innovate and create better business madés® theory
building paper, we examine how wine business leaders transform their followers, organizations,
and industry. Transactional leadership builds consensus around a strategy to sustain a culture
of excellence, enhance motivation, and increaselyetivity (Senge, 1990). Transformational
leaders, conversely, take companies into new directions as change agents; are courageous;
believe in people; learn continuously; and have the ability to deal with complexity, ambiguity,
and uncertainty (Tichy & Uich, 1984). Which style do wine businesses need now?

Organizational innovations are typically driven by the external m&enaronment in which a

wine business operates. Innovations have been characterized as tangible i.e. primarily related
to investment$n new production technologies, processes, and products) or intangible, i.e.
primarily related to investments in human capital and social networks) (Ali & Nauges, 2007,
Alonso et al.,, 2019). Although prior researchers have shown that wine businesses must
maintain a balance between tradition and innovation, we demonstrate how societal shocks
require rebalancing both leadership and business models.

esign/methodology/approaéhField interviews via Zoom across six wineries in France and
the United Statesave conducted in late spring and early fall 2020. Respondents to structured
qguestions about the state of their businesses expounded on their activities in response to


mailto:rinckk@sonoma.edu
mailto:gilinsky@sonoma.edu
mailto:adele.santana@sonoma.edu
mailto:coget@sonoma.edu

COVID-19 and natural disasters. Content analysis of the transcripts provide hypotheses
regarding leadership approaches to maintain or innovate the business models in the face of
societal shocks.

Urindingsi Many respondents have yet to reach a conclusion or a consensus on the benefits of
innovation after a societal shock; others have bemagtive in transforming their business
models.

UPractical implicationsi On a preliminary basis, wine producers appear to need guidance.
Collaboration and cooperation among wine business educators could enable practitioners to
gain access to shared resoas, networks, information technology and kdww in order to

cope with unanticipated change.

Key words: Societal shocks, Leadership, Innovation, Qualitative research, Theory building
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Bridging the Gap between Research and Practice in the WirBusiness:
AThe Wine Labo Experience

Cristina Santini
Universita San Raffaele, Rome Italy
(cristina.santini@uniromab)it

Gigliola Paviotti
Universita degli Studi di Macerata, Italy

Alessio Cavicchi
Universita degli Studi di Macerata, Italy

Albert Stockl
IMC Krems, Austria

Spyridon Mamalis
TEIKAV - Technological Educational Institute of Eastern Macedonia and Thrace, Greece

Judit Sulyok
University of Pannonia, Hungary

Abstract

Thispaped escri bes the experience of the three y:u
project has involved twelve partners from 5 countries and various associated partners across
Europe and the US. The paper describes the tools developed to promote a diatwgrenb
Universities and Entrepreneurs in the field of the wine business, with a particular focus on
disadvantaged rural areas. Starting from the experience of The Wine Lab (www.thewinelab.eu),

the authors want to stimulate a discussion on the effectivehessticipatory approaches for

pursuing entrepreneurial education and for improving orientation towards innovative practices.
Therefore, the paper proposes a reflection on further developments of research in the field and

on the role of scholarly resedrdor supporting wine business.

Key words: entrepreneurship, Academiciractitioner gap, participatory approaches,
disadvantaged areas, innovation

1. EXTENDED ABSTRACT

The competitive landscape of the wine industry is extremely various; European wine production
is highly fragmented (Roberto, 2003; Morrison and Rabellotti, 2017) with a predominance of
small independent producers. The number of appellations is impressierope, there are

439 PGIs wine and 1164 PDOs. Italy is the first country for the number of appellations (408

11
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PGIs and 118 PDOs), and France is ranked second (361 PGls and 75 PDOs). There is an
abundance of quality wine production and wines that areerfrath local grape varietals in
contraposition with international varietals. The development of the European wine industry is
not homogeneous, and location plays a crucial role in defining the competitiveness of local
wine industries.

In particular, locabn can influence the terroir and the distinctiveness of products. Secondly, it
can be a strategic leverage for achieving competitive advantage. Many wineries face difficulties
in improving their competitiveness since they are placed in disadvantage{Suaabrelli &
Lagomarsini, 2008). Some companies can be tough to be reached, or they have to make extreme
efforts when cultivating grapes (i.e. steep slopes vineyards), that require extra costs for making
wine and labouintensive activities (Zottele & €lay, 2017); this is the case of heroic
viticulture, for example.

Our curiosity has been captured by these companies who must manage difficulties in marketing
their products and achieve profits. In the scenario of disadvantaged areas, the role played by
wine for achieving economic development is crucial. Therefore, it becomes essential to manage
innovation and to understand market trends and dynamics.

In 2016 we were awarded a three years grant (www.thewinelab.eu) within the Knowledge
Alliance Erasmus+ &mework: a European funded project with twelve partners from 5
countries and various associated partners across Europe and the US; our research focus was on
disadvantaged wine areas and more specifically, our general aim was to help winemakers to
enhancelteir competitiveness.

Background research has helped us to define our project and to individuate some research
guestions.

First of all, we have examined the relationship between local development and the wine industry

In general, we can say that the s&hce of an interaction between wineries and local
community may create a breeding ground for local economic development.

This emerges from the work by Alonso and Northcote (2008) that shows that this relationship
stimulates a local market for wine arabjcreation; as suggested by the authors, this kind of
relationship brings to a wiwin strategy and leads to business prosperity and enhancement of
the quality of life.

The set of conditions that characterises the competitive environment where coroparas
can stimulate the flourishment of the wine industry, as in the case of Casablanca depicted by
Overton (2012).

Scholars also highlight the role that wine can have in diversifying economic activities and in
improving the economic health of a speciirea; Maciejciezak (2018) describes this dynamic
in Eastern Europe.

Thus, the capacity to establish relationships between people and other companies is of primary
importance not only for economic growth but also for the development of innovation.

The ative presence of a system of relationships in a specific area can positively influence the
competitiveness of an industry (Porter, 1990). Clusters that are characterised by a consolidated
system of relationships among stakeholders show a strong oriantatwards innovation.

12



There is no doubt that where wine firms are embedded in localised networks, knelkdsdde
innovation is more likely to happen (Giuliani, 2007),

In this scenario, the role of Higher Education Institutions is crucial.

Background remarch shows that scholars have examined the relationship between University
and wine business and its impact on local development. There are specific examples showing
the role that educational institutions cover in the regional economic developmentirfgltbe

insights by Velluzzi (2010), we can say that an educational system or a research institution,
when embedded in the surrounding area and community, can easily understand local needs.
This relationship, as described by the case of the centre fologgramd viticulture in Walla

Walla Valley in Washington State (Velluzzi, 2010) can create benefits for the industry and the
population of residents and companies.

In general, Universities can play a key role in regional systems of innovation (Stegtlfaty,

If on one side, there is no doubt that a relationship between Universities and Companies can be
fruitful, on the other some elements that obstacle this collaboration can arise.

Bartunek (2007) explores the drivers that inhibit the efficacy ofréh&ionship between
academicians and practitioners and open to a multitude of questions and reflections on the
methods to employ for improving the effectiveness of the acadepmnactitioners relationship.

The work by Cavicchi et al. (2014) goes in tHisection, and it introduces a reflection that
includes not only communication effectiveness (as suggested by Bartunek, 2007) but also the
methodologies that are more suitable to reduce the existing gap between academicians and
practitioners.

This scenan was the background for the development of The Wine Lab project, that involved
universities, companies and local communities in a dialogue to promote innovative practices
and entrepreneurial education in disadvantaged wine areas. To this aim, thénpsoglastigned

and delivered a set of tools and approaches to stimulate a dialogue that involves companies and
universities, aimed to answer also to some specific research questions: What is the effectiveness
of participatory tools for stimulating an entrepeurial orientation in the wine business? How

can the distance between thinkers and doers be reduced?

The project has focused on the implementation of some activities inspired by a participatory
approach. In particular the experience of Winethbngine hackathong carried out at a
national and international level and the introduction of regional hubs has stimulated a
continuous dialogue among participants, and it has reduced the existing gap between
academicians and practitioners.

Following research sights that motivate participatory approach in entrepreneurial education
(Leitch, 2007), this paper outlines how in our view the adopted tools have helped the
entrepreneurs to manage the complexity of their business and to open to innovation adoption in
the wine business

The three years collaborative pathway has opened to a multitude of questions that can foster in
our view, a discussion among scholars.

13
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Does Geography Matter for Whisky Bottles Investments?
An Analysis of Scotch Single Malt Geographical Appellations

David Moroz
South Champagne Business School, Eean
(david.moroz@yschools)fr

Bruno Pecchioli
ICN ARTEM Business School, France
(bruno.pecchioli@icrartem.com

Abstract

WPurposei Whisky has entered in the last few years in the category of alternative investments,
such as finevine before, but with higher return rates (Moroz and Pecchioli, 2019). Over the
period 20152018, the average profitability of vintage single malt whisky investment was more
than three times higher than wine, with respective return rates of 162.91% a®d#Rare

Whisky 101, 2018). However, it can be difficult to choose the right whisky, particularly with the
increasing variety of products available on the market. For example, the 2019 edition of Jim
Murrayods Whisky Bi bl e, otahwortdprodydcidnheealusgtesmord y a
than 4,700 whiskies which are traded on the sedwrti market at prices that can vary
significantly from one bottle to another. This article aims to examine the determinants of these
differences by focusing more partlarly on the impact of geographical appellations.

Except Moroz and Pecchioli (2019) and despite its significant return rate, the issue of
investment in whisky has not been studied yet. On the contrary, the issue of investment in wine
has benefited froran extensive literature since the pioneering works of Krasker (1979) and
Jaeger (1981) (Le Fur and Outreville 2019). This literature aims either to evaluate the
determinants of wine prices (Landon and Smith, 1997, 1998; Jones and Storchmann, 2001), the
profitability of wine compared to traditional assets or other alternative investments (Masset
and Henderson, 2010; Burton and Jacobsen, 2011; Dimson et al., 2015; Aytac et al., 2016) or
the nominal return rates of different vintages and vineyards (MasseWaaisskopf, 2010;

Lucey and Devine, 2012). The difference in performances across vineyards and vintages relies
on the fact that the financial value of a wine derives from its consumption value (Jaeger, 1981),
which partly depends itself on the natural endwemts of its vineyard (Gergaud and Ginsburgh,
2008; Ginsburgh et al., 2013), i.e. soil, slopes, exposure of vineyards and climatic conditions.
Several analyses showed the significant impact of climatic conditions prevailing during the
harvest and prdarvest periods on price (Ashenfelter et al., 1995; Jones and Storchmann, 2001,
Chevet et al., 2011) and the impact of soil characteristics on wine quality (Ashenfelter and
Storchmann, 2010). Consequently, producers located in the same vineyard can bemedét, on
hand, from an individual reputation related to the past quality of their own output (Ali and
Nauges, 2007; Oczkowski, 2016), and on the other hand, from a collective reputation (Schamel,
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2009; Ménivaknd Charters, 2013; Castroaita and Delmastro, 20h4pugh the geographical
appellation of the vineyard. The literature provides useful insights on the effect on price of the
respective levels of reputation (product, individual and collective reputation) as well as on their
interaction (Schamel and Anders 2003; Cardebat and Figuet, 2004; Schamel, 2006; Haeger
and Storchmann, 2006).

In the whisky industry, some countries such as Scotland, United States or France have enforced
geographical appellations. One can wonder about the relevance of such appslisince

distillers are not compelled to use local barley or malt to benefit from an appellation and are
allowed to import these inputs whereas wine producers have to resort to the grape they produce.
Given that, the aim of our research is to investigae impact of collective reputations of
geographical appellations on the price of si
individual reputations.

Design/methodology/approaéh-or our analysis, we use transaction data extracted fitoen t
www.worldwhiskyindex.com website. We retain only single malt bottles produced by distilleries
from the five geographical appellations of Scotland (Campbeltown, Highlands, Islay, Lowlands
and Speyside) for which we have location data (latitude and lohg)it Our final sample
gathers 751 bottles from 75 different distilleries over ey&@r period (from 2009 to 2018) on
which we run hedonic price regressions using a classiit@gr model.

UFindingsi Our preliminary results tend to show thgeiographical appellations impact whisky
bottle prices even when we control for other characteristics related to the production process
and the distillery. Furthermore, we observe a positive effect of both age difference and distance
between the distillergind the other distilleries of the same appellation and a negative effect of
the average age of the other distilleries from the same appellation. In other words, all other
things being equal, the farther and the older the distillery is compared to thedistiberies

of the same appellation, the higher is the price of its bottles.

UPractical implicationsi Overall, this research contributes to the literature related to whisky
industry and investment with managerial implications for both producers ambtors. It
enables the formers to have a better understanding of the impact of different levels of reputation
on the value of their output and provides the latters useful insights to make their portfolio
choices.

Key words:-
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Abstract

WPurpose’ Wine, beer and cider are living a renewed interest among consumers, but compared
to wine, only a few studies have been conducted on beer and cider. The purpose of this paper
is to examine the possible developments and topics exploring the synergies lieéseen

fermented drinks

Design/methodology/approaihThe paper analyses the markets for wine, beer and cider and

proposes that cultural influences may explain synergies or complementaritiemsamer

behavior and consumption. It further proposesxplore purchase behavior, decision making,

and responses to pricing aspects for these fermented beverages.

UFindingsi Cultural variables have different impacts on the consumption of the three fermented

beverages around the world as well as quality alifferently impact on price formation for
wine, beer and cider in the consumer so

eyes.

UPractical implicationsi Over the last decade, wine economics has diversified going beyond
the agricultural field and into information, industrial and environmeptanomics and finance.
There has been a particularly growing research interest in issues related to consumer behavior,
quality signaling and consumer search. This is a path to be followed to analyze synergies and

complementarities between wine, beer anigci

Key words: wine economics, beer, cider, consumer behapiace analysis
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EXECUTIVE SUMMARY

The supply for Afuno drinks 1is rising and
between wine, beerand cid8.pi ri ts are considered dAhardo
alcohol,by comparison and contrastthe fermented drinks such as wine, beer and cider. You
candrink cherry wines, cderment of beer and blueberry juice that taste like a Lambrusco or
rosé cispy ciders with flavors of pears that taste like a Prosecco.ntheasing hybridization

of wine, beer, and cider makes each bevebmpemesncreasingly blurred and redefines the
competition lines between products and markets.

The demand for wine,der or other alcoholic beverages has been examined mostly separately
in the literaturealthough wine is the most researcloe@compared to other beveragésgarty
JES201Q Nelson, JWE 2013; Outreville and Le Fur, JAFIO 2020itchell (JWE 2016)
presents an original comparative study of the characteristics of wine and beer demand within
the EU. Cider like wine is an experience godldat possesses faw characteristics that
differentiates it from other beveragesddowever there has been limited sihrly work
conducted on ciddSousa2014).

Wine economichas emerged as a growing discipline that analyzesmiated issuesot only

within agricultural economics but in adjacent fields such as finance, trade, growth, and
environmental economic&conomistdike Adam Smith, David Ricardalohn Stuart Millor

Leon Walras, all wroteptsome extent, about wine (Chaikind, JWE 20Ahough these early
writings are relatedhe value of vineyard land or trade, thefer to wineas an example.
Nothing similar can be traced for apples orchards or cider, althoigglt was known in the
Roman Empire and becamepular with the Normans, whose conquest of England in the 9th
century brought apple orchards and cider production and consuriiatson, 2013).

A simple Google search for words suchwaise, beerandcider (althoughGooglehits of single
words mayresult in an exaggerated count) results in a tremendous difference in favor of wine.
Storchmann (JWE 2012¢ports the results of this Google seadime on September 5, 2010,

for beverage words such asffee milk, tea waterandwine With 343 million hits, the word
wineyields more hits than any other beverage, except for water. However, compamdgo

such aread(450 million) orapple(705million) the amount of Google hits farineappears

to besmalkr.

Since Google Scholar hits more specifically in scholarly publications we confined the search
by discipline Business, Administration, Finance and Econoinfos the period 201-2022.
Forthe considered beverag@snehits morescholarly coveragthanbeerand of courseider.

These results ari@ line with the emergence of a new academic fegtledwine economics

Cider economicsr Economics of cidedo not exist yet. However, treeare many similarities
between cider, beer and wine that need to be explored.
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A comparative analysis of the markets of still wine, beer and cider reveals that cider market
will register the highest growth in the next years (IWSR, 2019). The three sxahat to be

very concentrated from a consumption point of view. Nearly half of the market for wine and
beer is covered by the top five consuming countries, and for cider the top five countries absorb
nearly three fourth of the market

Compared to wine, there has been significantly less scholarly work conducted on beer and cider.
The purpose of this paper is to examine the possible emergence of topics exploring the synergies

in academic research betwefsmmented drinks such as wine, beerd cider The demand

function for alcoholic beverages can be derived from the maximization of the utility function

of the consumerl t is time dependent on i ncome, pric
discount for consumption in alternative goods sawing.There has been a particularly growing

research interest in issues related to consumer belaopricing factorsThis is clearly a

path to be followed to analyze synergies and complementarities between wine, beer and cider.
(Costanigro et alAJAE 2010).

A classification of price determinants is proposed (Outreville and Le Fur, BFJ 2020) and the
framework is applied to wine, cider, and to some extent to beer.

Classification of Price Determinants
Fixed of predetermined state of Variable or adjustable state

Class

nature of nature
Geography/Agricultural Region of origin, soil Weather, Fruit variety
Time horizon Vintage Age
Public information Appellation, Label Reputation, Experts
Production costs Type of product Process, yield
Quantitysupplied Size of producer Volume, competition

A comparative analysis for the determinants of price for wine, beer and cider needs to be
developed to analyze the impact of geographical factors, public information and supply
conditions.

22



Evaluating the Risk to Invest in the Wine Industry:
What Skills should the Loan Officer Possess?

Claire Lamoureux
Kedge Business School, France
(claire.lamoureux@kedgebs.cpm

Tatiana BouzdineChameeva
Kedge Business School, France
(tatiana.chameeva@kedgebs.¢om

Abstract

UPurposei This paper explores the evaluation strategy the loan officers have to develop when
committing to wine businesses; in particular this study focuses on the inherent risks the wine
production involves and the issue information asymmetry between stakeholders.

Design/methodology/approadhThe research utilises exploratory case studies pedorm
an indepth analysis of a series of seguided interviews of loan officers of three different
banks, closely working with the French wine companies.

UFindingsi Our first findings reveal the importance of the industry specific knowledge for loan
officers dealing with wine business to be able to measure risk, balancing quantitative and
qualitative information while relying on their own experience.

UPractical implicationg This work lays the requisite groundwork to propose recommendations
on the oganisation of information process and specific risk measurements to guarantee higher
ROI in the wine industry.

Key words:Wine industry, financial risks, wine tourism, wine producers, loan officers
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1. INTRODUCTION

Wine is a living product very sensitite its environment at each stage: from vine growing

which is dependent on climate factors through wine making and wine aging till wine delivery
dependent on temperature fluctuation, humidity levels, etc. This natural sensitivity brings
complexity and uncéainty that is why the wine sector is characterised by high risks. The long
production process imposes financial constraints and requires frequent support for funding.
Small and medium wine producers heavily rely on banks in developing their businessdeThe

of banksd | oan officers is mai nlmdandlongleci de
term loans to finance as an example the stocks, the equipment or wine tourism initiatives. Their
decision is crucial in developing business activitiesjtyiet/olves a real expertise in the wine

i ndustryds risks in order to prevent potent.

Maque and Godowski, (2009) demonstrated the complementary between amount of
information and its qualitative appreciation by loafficers working with SMEs. However,
their study recognises the | ack of knowl edge
the asymmetry of information holding.

Few examples are found in the agriculture industry, and even less in the wineyindimts,

our study paper aims tonderstand how loan officers appreciate the risk of failure when
committing to wine producelis Bordeaux region. Taking a closer look at the dynamic of the
risk evaluation, and the exchange of information, we aim tdHayequisite groundwork to
propose recommendations on the organisation of information process and specific risk
measurement®r practitioners and their clients.

2. LITERATURE REVIEW

Evaluating the risk in small or medium businesses the literature foamsgwedicting

bankr upt ce.g.oBreda8 @&L&)son forecasting difficulties (e.dpu Jardin,2019)

The proposed models rely on an the indicators extracted from the accounting records: amount

of debts, total assets, cash flow, total sales, EBATd EBI T DA, Hoaweveragherer et c
is an important gap in the literature that considers the wine sector and its specificities
concerning the production cycle which are mentioned above.

Having a closer look at the wine estates in the Bordeaux ragiooh represent SMEs, a few
important components typical of the industry such as: value of the stocks, land value and land
ownership should also be considered. Otherwise, estimation of the risks for wine businesses is
incomplete in the case of classic SMEsf i nanci al model s.

The main inherent risk is the climatic risk, causing some years the complete loss of the annual
production, such as the two recent main episodes of frost in 2017 and 2019 in Borde&ux area
The frequency of these climatic accidentsinaseased in the past decade and are correlated to
global warming (e.g., Van Leeuwen et al., 2019).

! Source: https://www.sudouest.fr/economie/agriculture/gehtanierdansle-sud-ouest201 7et-2019les
deuxderniersgrandsprecedent2074631.php
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In many wine regions AOC specifications involve aging of the wines, generatingemmd
loans to finance the barrels, buildings, and stocks. The vathes# stocks may evolve in time
differently depending on quality of the final product.

SME6s the companydés asset is often uncoupled
of the producing lands (Lemarioutry, 2016). To ward off these specifidess more and more
independent wine producers are looking at diversifying their activities, including new
distribution networks and new way to reach out to the custohango et al., 201 e me Ro v § ,
2018. Wine tourism is one of their option, but this opinity generates needs of funding
(Faugere and Bouzdiréhameeva, 2013).

Based on the fact that the current developed models are uncomplete and not adapted to the
specific aspects of the wine production, how do investorsasitban officers evaluatke risk

of wine production businesses and the feasi
diversification into wine tourism)?

3. RESEARCH DESIGN

A series of 17 senguided interviews witHoan officers specialised in French wine estates
accountdorm the ground of this study. Data were collected in three banks located in Bordeaux
and Cognac regions in 2021.

The following elements were approached during the interviews: the profile of the loan officer,
their portfolio description; their relationghivith the wine industry clients; the decisioraking
process to support an investment; their position facing the difficulties of their clients and their
opinion on diversification of the activity such as developing wine tourism.

All the interviews weregecorded, transcribed, and a text analysis has been executed.

4. PRELIMINARY FINDINGS

Despite their difference of size, commitment to the agriculture industry, and market share, all
the three banks decided to detach the wine producing clientele in a dpesigss unit,
agreeing on the need of specialisation of the loan officers to serve this specific sector. The
results to be presented include: the personal motivations of the loan officers, the specificities of
the sector and the quality of the relatiopsWwith wine producers; trudiased relationship; a
particular decisiofmaking process to support an investment project with the specific indicators;
conflicting opinion on wine tourism seen as a great opportunity but reluctant to fund this
activity.

5. CONCLUSIONS

Thefirst resultsenable us to build a quantitative dataltasést the main determinants the loan
officers use to evaluate the risk of investing in wine business and prevent the information
asymmetry.
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Abstract

UPurposei Understanding the effects of weather on wine price in Bordeaux wine region.
Testing the annual return of the hypothetical portfolio constituted by the examined wines.

esign/methodology/approach Understanding the effects of weather on wprice in
Bordeaux wine region. Testing the annual return of the hypothetical portfolio constituted by
the examined wines.

(Findingsi Temperatures and rainfalls are the most important determinants of wine prices.
Bordeaux wine region presents mixed resbketween being a winner or a loser in the past 70
years. From a climatic perspective it is a loser, from quality and price it is a winner. Therefore,
adaptation measures are able to contrast and contain climate change in Bordeaux wine region

UPractical implicationsi Check the status of the climate change problem in Bordeaux wine
region.

Key words:-
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1. INTRODUCTION

Wine economics is a vast and well established subfield of economics that aims to study the
production, distribution, consumption, ameding of wine. One of its subfields focuses on the
relationship between wine price and its determinants. Determinants on the price of wines
reserved to the retail market are manifold and their research represents a big part of the literature.
Wine produers set the price of their products before releasing them into the market. Year by
year, price can increase mainly due to market demand and to ageing potential. At the beginning,
when price is set by producers, this can depend a lot on the vintage quailty,is mainly

given by weather conditions throughout the year. On top of that, other important factors often
examined in the I|literature are the producer
whence the wine comes, the terroir, and theafd@tchniques that are used in the overall wine
making process. Ultimately, however, the weather can have a significant impact on the quality
of the vintage and, therefore, on its price. A wrong timing in which rainfalls occur, or too much
drought in Augus or a severe frost in the growing season are just some of the factors which
can have a detrimental effect on grape quality; all of these elements will be reflected on the
price. On the other hand, a perfect vintage can push the wine price up to assnaocible

from year to year. Ashenfelter (2008) finds that the difference in price from year to year can be
of a 20 times factor. As an example, in the case of Chateau Petrus in my dataset, it is around 7
times.

Different techniques are used to explain ¥heability in wine price. Hedonic price theory is

one of the most used techniques. It normally involves astep procedure, in which a hedonic
function is estimated in the first stage, normally through a regression; next, in the second stage,
the impliat price of a specific factor is derived as the partial derivative of the hedonic equation
with respect to that specific factor. Normally the equation also is run with the constraints of a
buyer s set of preferences amsigelyiusecio seeeral He d o
different markets and for a large number of goods. It has also been used in fine wine market to
gauge the impact of different factors into wine price. Outreville and Le Fur (2020) present a
detailed review of the different categarief variables used within the hedonic framework. The
different hedonic price functions and wine price determinants can be manifold. Wine quality,
normally assessed through a rating system, ranging from 0 to 100, from 0 to 5 or from 0 to 20,
is one of themain factors in determining wine price. Wine quality is given by the weather
throughout the year and by the ability of the producer to manage the overainakireg
process. The use of wine quality directly in the equations to estimate wine price @sddtpr

a possible endogeneity problem. Indeed, wine quality can be endogenous to wine price with a
reverse causality problem, the rating being higher for high price wines; or with an omitted
variable problem, the price of the wine being explained by oflwtoirfs than quality, which are

not present in the model and thus not easily measurable, but that are correlated with the rating.
The producer ability can be one of them. To avoid a possible endogeneity problem using wine
guality directly to predict wine pre, | use a mix of weather variables, mainly temperatures and
rainfall, occurred at different times of the year. These variables are exogenous to wine price,
and they are a good proxy for wine quality. | also use a variable, called Age, which represents
an index for the age of the vintage, and that it can be seen as the real rate of return for storing
the hypothetical portfolio constituted by the wines examined. Climate data are retrieved from
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the European Climate Assessment and Dataset (ECA&D) whiclgrisided climate dataset
containing information about temperature, rainfall, humidity, solar radiation and other variables.
It covers the area: 25[1.5N x 25WA45E. Cornes et al. (2018) build this dataset using gridded
fields at a spacing of 0.25° x 0.25%carding to the latitude and longitude coordinates. Wine
prices are taken from WinBearcher and are readily available online on the website.

2. LITERATURE REVIEW AND PROBLEM STUDIED

The literature review starts with the aim of categorizing the vast sehefprice determinants
normally used in the literature to explain price differences. To the best of my knowledge, the
most comprehensive and up to date review of all the wine price determinants is offered by
Outreville and Le Fur (2020) who have identifeetist of 117 papers written in the period 1993

2018. They carry out a detailed review of the different categories of variables used within the
hedonic framework and they divided the wine price determinants in 3 main sections:
geographical and agriculturi@ctors, temporal factors, and public information.

Hedonic price theory is recently attributed to Lancaster (1966) and Rosen (1974), but it traces
back to at least Court (1939). According to Outreville and Le Fur (2020), research on wine price
determinats, through the use of hedonic price modelling, is attributed to Ashenfelter (1986)
who launched a newsletter called Liquid Asse€lse International Guide to Fine Wines, with

the aim of applying quantitative methods to fine wine. Since the Ashenfefier pa1986,

more than a hundred papers are published on wine price determinants, most of them
underpinning the hedonic framework. Hedonic price theory normally involves -&tépo
procedure, in which a hedonic function is estimated in the first stageatyprthrough a
regression; next, in the second stage, the implicit price of a specific factor is derived as the
partial derivative of the hedonic equation with respect to that specific factor.

Regarding the financial aspect of the wine, Le Fur and Qlier€2019) offer one of the most

recent and up to date review in the context of fine wine investment. The fine wine return is
analysed in more than 40 papers, and the authors make a review of fine wine investments in a
mixed-asset based portfolio or inwaine-only portfolio. In both cases, returns are always
positive. Fogarty (2006) applies hedonic regression to wine price using the Australian auction
house Langton data, to shed light on the Australian market. The study is conducted over a period
of ten yars, from 1990 to 2000, and the data are quarterly. On average, returns per quarter
amount to 2.35% with a standard deviation that is equal to 4.42%. The result says that the finest
wines are the one with less risk compared to the one that are less expitsough the study

shows that there is always some value in putting wines into mixed asset portfolio, Fogarty and
Jones (2011) points out that caution must be taken when investing in wines to diversify the
portfolio. The potential diversification berntefan vary a lot depending on the way the index
prices are built, and the diversification method used. A classification and comparison of
different wine returns estimation techniques can be found in Fogarty and Sadler (2014). The
authors exploit the santlataset used in Fogarty (2006) for Australian wines with two additional
years, so from 1988 to 2000. The dataset con
house Langton. On this dataset, the authors apply 6 methods to estimate the wineipigse re

4 of them which are regression based and 2 of them that aneg@ssion based. The four
regression models are: hedonic regression, the repeat sales model, the hybrid model. -The 2 non
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regression models are the Average Adjacent Period Return Modehe Commercial Index
Model. The best tradeff between complexity and accuracy of the model is expressed by the
pooled model.

Wine is an agricultural good, therefore it is subject to the conditions of the weather throughout
the year. The impact thatahveather can manifest on the final quantity and quality of the berry,
and so on the final wine, is especially important during the growing season; and there are some
moments, like veraison and harvest, that is crucial. As it is well known, accordinge® eto

al. (2005), there can be winners and losers from any climate change. Storchmann (2005) uses a
unique dataset containing data on the Schloss Johannisberg winery in Rhine Valley over more
than 300 years, from 1700 to 2003. The authors convert thal\arhlity assessment into 5
quality ranks using an ordered probit model. A 1% increase in temperature in the growing
season is able to produce an increase of 20 to more than 50% in the probability of being ranked
number 1 into the 5 ranks system. The dasion is that the global warming is able to
ameliorate the wine quality in the Rhine valley. Ashenfelter and Storchmann (2010) use a
hedonic solar radiation model to assess the effect that climate change has on the quality of
vineyards in the Mosel Valleyym Germany. The structural model of solar radiation is able to
measure the amount of energy collected by a vineyard. Then, an econometric relation between
energy and vineyard quality is established. The hedonic equations is equipped with heat and
energy \ariables, and it allows for an assessment of the temperature impact on the quality and
price of the wine. Therefore, temperature and solar radiation relationship can be used to forecast
the effect that climate change has on crop and price of the vin@yerduthors also use time
series variation of the temperature to study the impact of the temperature on land and crop
prices. Both methods reveal that highest temperatures will increase the value of the land. The
increase in temperature will make the gsapper. The augmented ripeness in the case of Mosel
Valley is more than proportionally linked with wine revenues growth. Under a stress scenario
of a 3°C increase in temperature, the study finds out that the vineyard would almost double its
value; on theother hand, under a scenario of 1°C increase in temperature, the vineyard value
will increase by more than 25%. Therefore, according to the theory of the winners and losers
by Jones et a. (2005), Mosel and Rhine valley are both potential winners imihatedight.

Chevet et al. (2011) use a unique dataset covering 209 years, from 1800 to 2019, to study the
effect of climate on a single Chateaux in Pauillac. Finally, Ashenfelter (2017) applies hedonic
regression to the value of the land to find out witéetd become more or less suitable after the
impact of climate change. After establishing the econometric relationship between climate and
quality, these equations can be applied to other area. The relationship is first established for
Burgundy Bordeaux, Rja, and the Piedmont, and then applied in Czech Republic.

3. RESEARCH OBJECTIVES

Weather plays an important role in determining the potential quality of future wine and its price.
The first aim of this paper is to test whether wine price in the Bordeaisaregn be predicted

by a combination of weather variables. If it can, these variables can be used to predict wine
price as soon as the growing season is terminated. The second goal of this paper is to measure
whether the Bordeaux wine region is an ovenatiner or a loser in the fight against climate
change in the past years, according to the theory of winners and losers by Jones et al. (2005). It
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is very interesting and difficult to understand if it is a matter of climate change by itself, or if
the prodicer ability has somehow increased over the years with the help of new technologies
or with an increased use of adaption measures. It is interesting to note that from 1990 to 2019,
the average quality of vintages is steadily above 80 points, with an evarag points as it is

shown in theFigure 1 below. From 1960 to 1999, so over the same time frame of 30 years, but

in the previous period, the average is 78 points. Therefore, what is causing-pbetl2
difference? Is it just due tdimate change, and if so, Bordeaux is momentarily a winner, or is

it driven by something else, such as increased producer ability, new technologies adopted, or,
maybe, by a relaxation of the vintage score criteria? The vintage score is an average given by
most influential wine critic journals around the globe, like Wine Advocate by Robert Parker or
Wine Enthusiast, or Wine Spectator, whose opinions are highly recognised and valued. One
thing is clear, that the variability after 1993 is diminishing signifitya Of course, high scores

are present before 1993, too, as the notable 1959, 1961, 1982, and 1990 vintages show, but they
are far less compared to recent years and there are a lot of bad vintages as well: there are 10
vintages below 65 points which isrtsidered a very bad vintage score. After 1993 there is not

one single vintage below 80 points. The variability is clearly decreasing significantly, so what

is happening after 19937 After 1993 there is a period without vintages scoring below 82 points.
Theaverage over the entire period, from 1952 to 2019, is 83.
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Figure 1: Vintage score from 1952 to 2018 in Bordeaux Wine Region

Finally, the third aim of the paper is to test how much is the annual return of the hypothetical
portfolio of the 23 Chateaux taken from WiBearcher. This will be benchmarked with
previous results.

4. RESEARCH METHODOLOGY

The model is specified in 4 regressions of an index represeWing Price as dependent
variable and weather variables and Age as predictors:

O | 1°Y0 * 5 Q0 (eq.1)
0 | TYO [ YO Y& ' 6 "QQ- (eq.2)
W0 | TYO [ YO @Y 1 YO 6 QQ- (eq.3)
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OO0 | 10"QQ1 YO * YO TYD “YH - (eq.4)

Where WP is the wine price index built regressing the price logarithm dChlageaux on
dummy variables for vintage, year, and Chateau. TG represents the average temperature from
May to September. The higher the temperature, the better it is, as grapes in growing season
need a lot of sun to produce sugar that will become alcdte f@rmentation. Sun in the
Bordeaux wine region is essential as it can be wet and cloudy due to the Atlantic exposure from
the West; and, in general, the production of red wines requires a lot of sun, therefore | would
expect a positive impact by thiswable. SM represents the rainfall occurred in August and
September, during the late part of the growing and harvesting seasons. In this period rainfall
has a double sword effect. Too much or too little can be detrimental: too much is going to dilute
the grapes juice yielding a diluted wine, too little can cause severe drought and can results in
an unbalanced and flabby wine. A right amount of rainfall in the right moment can be the
difference between a normal or a very good vintage: normally if prodaoeid choose a
scenario, they would go for the one where there are not so many precipitations and the sun hits
and matures the grapes, therefore the less it rains in this period, the better it is for the price.
Although, if the weather is too hot, and vatlt rainfalls, it can be equally detrimental for the
grape and have the opposite effect. Therefore, | would expect a negative relationship but not
with a high magnitude. TX and TN represent average maximum and minimum temperatures in
August and Septembérhey are drawn from a slightly different dataset than TG; indeed, while

TG is drawn from the daily mean temperature dataset, TN is drawn from the daily minimum
temperature dataset, and TX from the daily maximum temperature dataset. In the case of the
maximum temperature, | would expect a positive sign, as a high amount of sun is needed in this
period. However, it can have a negative sign as the amount of sun is important, but too much
heat can be dangerous, confirming that balance is key when producindgnitime case of the
minimum temperature dataset, the lower the temperature, the better it is for the wine, as acids
inside the grapes are able to increase with cool temperatures overnight, thus establishing again
the optimal sugaacid level. Therefore,would expect a negative sign, as this dataset contains
the information of the minimum temperature registered in the day; the higher the temperature,
the worst it is for the wine and therefore for its price as it does not reach a lower temperature to
coolthe grapes and establish the correct sagat level. WR represents the rainfall occurred

from October to March, during the pgeowing season. Normally, a good vintage is produced
when this season is wet, but not excessively, therefore | would expesitimgosign and not a

heavy impact. Age represents the age of the vintage, and it can be seen as the real rate of return
to holding the wine portfolio. T represents the average temperature over the entire year, the

magnitude of the increase is 1.39The sign of this variable is expected to be positive as well.

Finally, TA represents the average temperature in August and September, and | would expect
a positive sign as more heat is needed in this period. The second aim of the paper, as already
mentianed, is to check whether the Bordeaux wine region is a potential winner or loser in the
climate change contest. The first graphs below is representing average temperatures throughout
the year; the second is about the total rainfall occurred in a yeafir3iheme series shows

that temperatures are increasing over the years. The average temperature in the first 22 years,
from 1952 to 1973 is 12.5°C, in the subsequent 22 years is 13.08°C, and in the last 22 years, is
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13.9°C. The average temperature hasgiased almost 1.4°C in the past 66 years, from the first
step to the third.
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Figure 2: Average Temperature from 1952 to 2018 in Bordeaux Wine Region

In the figure below, rainfalls are plotted. The trend is descending over the eatiod. It is
interesting to note that, if | take the average in the same time frame as in the temperature case,
| have 823, 854, and 768, respectively. Although in the second period there is an increase in the
amount of rainfall, in the last 22 yearajnfall is steadily declining. Rainfalls are measured in
mm., and they are retrieved from ECA&D.
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Figure 3: Rainfall occurred from 1952 to 2018 in Bordeaux Wine Region

These 2 variables show 2 effects that climate chanlgavisg on our planet on temperatures

that are rising, and rainfall that are diminishing. These two factors combined can be detrimental
to wine making process; however, winemakers today are able to compensate part of these
effects with adaption measures
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5. RESULTS

In Table 1, preliminary results are shown. The first, second, and fourth models have a longer
time frame, from 1952 to 2014, while the second third (eq.3) is run from 1980 to 2014. The
different time span is due to the fact that some of the viathgeveen 1952 and 1980, are now
rarely sold and are not easy to find in the market. From 1980, there is much less variability in
the frequency that it is found in Wirsearcher. Model 1 is run with just 2 variables, Age and
TG both with positive sign. Theoefficient on Age variable is positive and around 2%. TG
coefficient is positive as well and with a magnitude of nearly 20%. The predictability of the
model, given by R2 is around 38%. When the other 2 variables, SM and TX, are added into the
model, thepredictability grows up to 45.3%. Model 2 has a positive sign for TG, confirming
the hypothesis that temperatures from May to September have had a positive effect on wine
prices. At this time of the year, heat is preferrable to wet weather because geghdésensun
to burst and complete their growth. Model 2 has a negative sign for SM, which measures the
rainfall from August to September; a wet weather in these months is not optimal for prices, as
too much rain produces diluted wines. The sign of TX gatiee: the average temperature in
August and September. Here producers and wine experts sometimes disagree: some of them
would expect a positive sign, in accordance with TG variable sign; others instead think of the
sign as negative. In model 2 the signnegative: the higher the maximum temperature, the
worse it is for the price of wine. One can argue that too much heat can be bad for the grapes:
S0, heat is necessary though in reasonable quantity, while, when it is measured by the maximum
temperaturetican be detrimental to wine quality and, therefore, to its price. It can cause severe
drought whereby wine can have an unbalanced level of sugars and acids. Model 2 has a positive
sign for Age. It is interesting to note that Age and TG appear in aled Hpecifications of the
model. In the shortest time frame model, the age coefficient is around 1% whereas in the other
two longer time frame models the coefficient is around 2% which is in line with the other results
as in Ashenfelter (2008) but lessth@imson et al. (2015). It is interesting to note that in the
shorter model, the age coefficient is half compared to the models in the longer time period,
meaning that the more you hold the wine, the better it is for your return. In the model with the
coeficient of 1%, the return generated of holding the wine portfolio is around 1% per annum
over the entire period, so from 1980 to 2014, while it is around 2% from 1952 to 2014. Model
3 estimation period is from 1980 to 2014, therefore with 35 data pomtskRZ is almost 61%
and it can be higher due to the shorter time frame calibration period. Age coefficient is around
1% per annum, therefore the shorter the time frame, the lower the return you can have from this
specific wine portfolio. This makes sengerh an investment point of view as older wines
should give higher return; the more you keep a wine in the portfolio the higher should be the
reward. This is true for Bordeaux wines that are prone to ageing but is also generally true for
other red wines thiaage well. Every red wine has its own ageing curve and given the proper
cellar conditions and sometimes a bit of luck, a red Bordeaux wine can age for at least 50 years
and there is not really a limit. Some still exceptional old vintages are Chateasi Fasteuand
1945, Cheval Blanc 1947. Model 3 has a positive sign for TG and a negative one for SM in line
with model 2. TX variable is not present in this specification but there is WR which measure
the average rainfall occurred from October to March. Wi has a positive sign and a small
magnitude. As already explained, the rainfall in thegr®ving season is necessary for the
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correct development of the grapes, although an excessive amount is not optimal, and this is
confirmed from the low magnitude. &hast variable is TN, which measures the average
temperature in August and September and as for TX, this variable is not drawn from TG (daily
average temperature), but it is drawn from the daily minimum temperature dataset. Therefore,
it measures the mimum temperature occurred in that particular day. This variable is very
interesting because it confirms the fact that grapes need to cool down during the night and re
establish the correct sugacid level, but again, not in an excessive way, as too mudtcan

cause acids to prevaricate on sugar therefore resulting inlaaamced wine. In model 3 there

iIs not TX which is present in model 2; however, the data show that the best meteorological
conditions are often in the middle and nor at the extreme lifite or too much sun, rainfall,

and cool nights are often not optimal: what is optimal is a balance between the different
combinations of factors. This poses a serious problem due to climate change as it is
demonstrated that extreme events are now rfreguient than in the past. Model 4 has a
quadratic form in it for the variable TA. It confirms the importance and magnitude of variable
Age, and it establishes a high relevance of variable T, which is the average temperature across
all year. The magnitudss abou 30%, confirming the importance of the temperature in the

winema ki ng process: for a 1.0 i ncrease, the
a hypothetical resul t, as temperature does
quadra i ¢ form that models the variable TA, the

point, and according to the model, prices should start to decrease as excessive temperature can
be detrimental to wine prices. However, according to vintage ratings ares,pti$ is not
happening, as there are a lot of vintages, especially after 1993, where ratings and prices are
higher. This may suggest that adaption measures are helping vintners in Bordeaux wine region
to mitigate the bad effect of temperature increasé&igure 1 above it is clear how much the
vintage score has improved throughout the years. The variability after 1993 has clearly
diminished. In and, average temperatures are raising and rainfall declining. The temperature
trend is in line with climate lange predictions about rising temperatures. As to rainfall,
evidence in support of a decreasing trend is more controversial: and there is no consensus over
the fact that a lower level of rainfall is detrimental to grapes. The Bordeaux wine region is an
example of successful adaptation of local wine production techniques to decreased levels of
rainfall. As a result, a number of exceptional vintages is on the rise for the past 30 years.

Tablel: Preliminary Results

Variable (1) (2) 3) (4)
Age: Age of the Vintage 0.020*** 0.021*** 0. 010 0.018**
TG: Average Temperature Mayseptember 0. 198 0.349* 0.407***

SM: Rainfall August September -0.003 -0.002

TX: Average Temperature AugusSeptember 0. 150 -8.879%**
WR: Rainfall October March 0.001

TN: Average Temperature AugusBeptember -0.235***

T: Average Temperature over the entire year 0.291
TA: Average Temperature AugusSeptember 10.445%**
TAZ Average Temperature AS squared -0.279***
TX? Average Temperature AS squared 0.185***
Constant -4.675%* 3. 413 -4.760%** 3.5114
N 6 3 6 3 35 6 3
R-squared 0.400 0.489 0.667 0.5514
Adj. R-squared 0.380 0.453 0.609 0.50686
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6. CONCLUSIONS AND MANAGERIAL IMPLICATIONS

This paper confirms the important effect of rainfall and temperature on wine price. Once the
Bordeaux wine region model is perfected, it will be possible to expand its reach by applying it
to other wine areas, such as the Barolo, Napa Valley or Chianti regions. The gridded climate
dataset, used as an input, contains information about an area coveriig.BBI\x 25W45E
coordinates, therefore covering most, if not all, the important viticallareas around the globe.
Therefore, an open future question would be to apply the model to other viticoltural area and
check whether the same relationships apply. Regarding the climate change fight, the results
suggests that Bordeaux is a potentiahver in the fight against climate change in terms of
adaption measures, but a loser from a climate change perspective. Returns made with the
hypothetical portfolio are around 2% per annum in the longer framework, from 1952 to 2014,
while it is around 1% tym 1980 to 2014.
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Abstract

UPurposel Historically, steep slope emerged to make use of marginal agricultural land and to
overcome climatic limitations. With increasing viticultural mechanisation of flat sites and
climate change many historic steep areas are on the dedespite they are publicly
subsidised according their degree of slope. Existing research is limited to the cost of viticulture
in steep slope sites, where the limitation in mechanisation was identified as the main cost driver
(Strub, Kurth, & Loose, 2028trub & Loose, 2021). So far, it is unknown whether steep slope
cultivating wine estates can compensate higher costs through higher market prices from
consumer appreciation for steep slope wine.

To date there is a lack of empirical research, of how tlygedeof slope and mechanisation of
steep slope sites affect overall business performance and economic sustainability of wine
estates. Research that aims to isolate the effect of steep slope viticulture has to take other
important drivers of business perfoance simultaneously into account. Foremost estate size
and yield are two important drivers of econo
Tudisca, Di Trapani, Sgroi, & Testa, 2013). Because steep slope wine estates with high shares
nornrmechaised sites are known to be smaller than average, the limiting effect estate size ought
to be separated from the impact of slope and mechanisation. This research aims assess the
effect of steep slope and its mechanisation on the economic sustainabilityeoéstates,
controlling for the factors of yield and size.

Design/methodology/approach T h e framewor k t o assess wi ne
sustainability suggested by Loose et al. (2021) was utilised to derive fivaypaiheseabout

the effect of step slopes on inputs and standardised costs, costs per output, output valued at
sales price, sales price and profits (Figure Business data from balance sheets, income
statements, work force, acreage and yield information of 289 wine estates frorantiffer
German wine growing regions was used for analysis. To reduce annual vintage effects data
from three business years 2013 to 2015 were modelled by linear regression.
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Costs Inputs and Costs standardised \ Profit
Inputs, Production Technology, Access to Land and Labour, % 7 Result of Revenues and Costs, including
Economies of Scale and Scope, Company Organisation, etc. Labour intensity (h/ha) DV Other non-operating income and expenses
Cost per hectare (€/ha) DV 2
Inputs and Costs

Estate size — vineyard acreage (ha) EV | costs Cost per Output

Share of steep slope sites (%) EV Cost per litre (€/1) DV3

Share of steep slope sites with limited mechanisation (%) EV 1

Share of steep slope sites without mechanisation (%) EV Output standardised Profits

Annual labour force (h ;

) Grape yield per hectare (hl/ha) EV Profit per hectare (€/ha) DV6
Total costs (€) profit per litre (€/L) DV 7
Output
Output valued at Sales Price
Revenue per hectare (€/ha) DV 4
Revenue
Pricing, Brand value, Market Positioning, Sales and Distribution, Price
Marketing, Customer Relations, etc. B
Sales Price

Revenue per litre (€/L) DV 5

Figure 4: Framework of economic sustainability based on Laxsad. (2021), used for hypothesis and
estimation, EVM explanatory variable; D\ dependent variable.

(Findingsi Results for the fivAypotheseare summarised in Table 1.

Table2: Results of analysis for hypothesis

Hypothesis Dependent Results
variables

H1: The share of steep slope does not affeetr Labour intensity Supported

intensity, cost per hectare and cost per litre. Cost per hectare gypported
Cost per litre Supported

H2: The share of sites with limited or nmechanisation Labour intensity Not

significantly increases labour intensity, cost per hectare and Cost per hectare

per litre. supported

Cost per litre Partly

supported
Partly
supported
H3: The share of steep slopes does not affect revenue. Revenueper hectare Partly
Price per litre supported
Supported
H4: The share of steep slopes does not affect profits. Profit per hectare Supported
Profit per litre Supported
H5: The share of limitedor nonmechanised sites significant! Profit per hectare Not
decreases profits. Profit per litre Supported
Not
supported
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On the cost side only the relative share of steep slopes without any mechanisation requiring
full manual viticultural management significantly increased cost per hectare and cost per litre.
Theshare of steep slope vineyards classified only by its gradient did not affect labour intensity
or costs. Costs were most strongly affected through economies of scale by acreage size and
yield.

On the revenue side, the share of -meechanised sites hadsgnificant positive effect on
revenue per hectare but not on revenue per litre. While wine estates suffer from higher costs
from limited mechanisation they do not benefit from higher market prices. The profits were
affected neither by the share of steégpss nor the mechanisation intensity. Higher yield
increased revenue per hectare but decreased the market price. Higher size and yields also
affected the profits most significantly resulting in higher profits both per litre and per hectare
with rising fam sizes and average vyields.

UPractical implicatonss The st udy has implications for wi.l
for public policyds efficient support to suUS:s
not be related to slope but to tdegree of mechanisation of steep slopes. Mechanisation can

help to overcome negative effects of steep slopes on economic sustainability but is related to
higher cost of capital (Strub & Loose, 2021; Strub, Stoll, & Loose, 2021). Strategies that permit

wine estates to benefit from economies of scale from business size and provide sufficient yield
(e.g. irrigation) are most promising in maintaining steep slope areas.

Key words:Business performance, economic sustainability, mechanisation, production costs,
profitability, steep slope viticulture, Germany.
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Abstract

UPurposei Wine is sold through a multitude of different channels. Existing market research
methods can only provide partial information and often do not cover specialty wine retail, the
orttrade and cellar door sales. Several methods aiming to cover those chaufietsfrom
limited reliability and validity. A new research paradigm of collecting producer sales data aims
to overcome this research gap.

Design/methodology/approadhA digital infrastructure was developed and implemented to
automatically collect sa&ls data information from participating German wine producers. A
standardised interface format was defined to harmonise the data. Five providers of Enterprise
Resource Planning (ERP) software were connec
central databank. Participating wine producers automatically send their past and current
detailed sales data through the interface.

UFindingsi After a detailed process of data cleaning a first sales analysis report was provided
to participating producers.

UPractical implicationsi The digital infrastructure represents a new paradigm to collect valid
and reliable market information for wine. The analysis of the detailed and extensive data will
provide insights into many areas of key interest to wine researchéithanvine sector.

Key words: sales data, mutthannel, digital interface, big data, validity, market research

1. INTRODUCTION

The wine sector is characterised by a fragmented structure, both in production and in
distribution (Cusmano, Morrison, & Rabellotti, 2010; Vergamini, Bartolini, Prosperi, &
Brunori, 2019) Other than most FMCGs wine is sold through a large number of distribution
channels, such as food retail, specialty wine stores, oribness direct to consumer sales and
cellar door transaction®ariani, Pomarici, & Boatto, 2012)n many countries a substantial

part of wine volume and particularly value is consumed out of home in diverse outlets of
gastronomy and hote(€atapano, Pomarici, & Boccia, 201Because ofhteir higher value

42


mailto:simone.loose@hs-gm.de

per unit sales channels with smaller market shares next to food retail are often of particular
interest to wine producefsockshin & Corsi, 201

1.1 Strength and limitations of market research methods

Most markets for consumer goods are tightly monitored through extensive market research to
discover changes and trends early as well as to measure pricéSindts, 2016)There are a

variety of market research methods that can be broadly distinguished into measurements of
transactions and measurements of statemg@tasr, Celsi, Ortinau, & Bush, 2010ith
household panel data being a mix of boflalfle 3). Each market research method has its
strength and weaknesses. The quality of food retail scanner data, which is aggregated by large
market research companies such as Nielsen and IRI, depends on the degree of coverage of the
various retail companig®ronnenberg, Kruger, & Mela, 20Q8jor instance, in Germany the
discount retailers Aldi and Lidl, which represent a substantial share of volume for food and
wine, i not provide their scanner data to market research agencies. There are also geographical
differences in coverag@Muth et al., 2016)Its strongest weakness lies in in the limitation to

food retail.Other channels and eat home consumption are not represented.

Table3:; Sources of market information for wine

Type . Source. of Strength, focus Limitation
information
Scanner dati Transactions in foodetail, | Other channels and oof-
0 (Nielsen, IRI) in-home consumption home consumption missing
8 High validity, reliability
§ depends on coverage
= Online transactior Detailed, reliable and valif Limited to small market shar
= data (e.g. amazol information about produc{ of online sales, analyse
wi neryaos buyerand context proprietarily
shop)
Household paneg Combination of househol| Limited to athome
g data (Nielsen, GfK| characteristics with epost| consumption, often ng
= Kandar) purchase records represatative for high value
S chains (speciqlty wine reta
cellar door, online)
Consumer surveys | Beliefs, values| Self-selection bias, socig
" motivations can be elicite| demand effects, limited abilit
% in addition to behaviour | to introspect andecall
GE) Producer surveys | Coverage of all sale Selfselection bias, timg
= channels including direq restriction in providing valic
) transactions with sales information
gastronomy Limited to national producers
import not covered

Transactions in online stores provide detailed and extensive information about products, buyer
and context. Data from online wine sales is rarely shared and mainly analysed proprietarily.
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Household panels depend on consumers being willing to record dbeiplete buying
transactions. They are known to attract a certain type of consumer with a higher availability of
time, which is diligent, willing to take on that burden and motivated by an interest in extra
income(Duncan & Hill, 1989) These consumers are usually not representative for consumers
of highly valued wine, who are of higher social class, have a higbeme and usually lack

time (Lusk & Brooks, 2011; Meyer, Mok, & Sullivan, 2018ecause wine sold outside of food
retail is rot always labelled with barcodes the research agency cannot easily match its product
characteristics. Therefore, panel members would have to record every single product
characteristic, which they are more likely to avoid. High value channels are insuilficie
covered in household panel data, a fact that some agencies (Nielsen) more openly admit than
others (GfK).

Consumer surveys are very widely used in wine marketing resganrckshin, 2003; Lockshin
&Corsi,2012) Their strength |ies in asking the fAw
demand effects, seHfelection of consumers to be part of online panels and the psychological
limitation of consumergo introspect and recall their often subliminal purchase decisions
(Mueller, Lockshin, & Louviere, 2010; Penn & Hu, 2018} a result, the external validity of

results from consumer surveys is often questiq@ddndon, Morwitz, & Reinartz, 2005)

Sﬁ
ﬁ\fmg

F N
- / \ q' g{s,
) B
Figure5: Initial situationi businesses responding to online survey based on data from their
enterprise resourcplanning system (ERP databases)

Producer surveys are somewhat less comfhoose & Pabst, 2012019, 2020) Theirbenefit

lies in covering all sales channels, which are directly served by producers. Thereby they can at
least provide some information of wine sales to gastronomy or hotels, which are generally very
difficult to track because of the extreme diversity ourging channels. From a national
perspective producer data cannot cover imports and the multitude of transactions through
wholesale and intermediaries. Similar to consumer surveys the reliability of information
provided in producer surveys is limitedadd pends on t he producer so
and report the analysis their sales recoFagure5). This is not always the case. In a survey of

more than one thousand German wine producers on their sales channels and average revenue
Loose and Pabst (201B)e cei ved responses such as an aver
mo st |l i kely a rough estimate and not rel i at
software.
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1.2 Information gap

As a direct consequence thfese limitations, the wine sector suffers from poor information
about channels with high margins, such as di
online sales and gastrononflyockshin & Corsi, 2012) This shortcoming was particularly

painful during the Covid crisis when sales shifted strongly between chainddsis et al.,

2021; Wittwer & Anderson, 2021Because some channels are either measured poorly or not
measured at all, absolute changes in volume and value of wine sales remained unknown. For
instance, Germany reported a strong growth of wine sales in food retail but could not quantify

the losses ithe onpremise sector (DWI, 2021).

Wine producers have to adjust their decisions depending on market changes, such as shifts in
consumer usage of sales channels and changes in the demand for organic and sustainable wine.
Similarly, information about chaes in the demand for wine styles (the rise of rosé) and in
grape varieties are of high value to producers when makingéwngdecisions such as planting
cultivars. Their marketing and targeting decisions would also benefit from knowledge about
regionaldifferences in demand and willingness to pay.

Because of the generally low economic sustainability of the wine sector, it is important for wine
estates to make profitable pricing decisions . Benchmarking pricing levels of different sales
channels are thefore of particular interest to wine produc@Bsnnett & Loose, 2022a, 2022b)

1.3 Objective of research methodology

The aim of the digital sales analysis was to fill this gap by developing and iewpti@ an
infrastructure for the automated collection of sales records of a large number of German wine
producers directly from their enterprise resource planning (ERP) software. In short, the digital
methodology should replace stated information by aonaated collection of market data.
Specifically, the solution should provide detailed, reliable, and valid sales information covering
product, pricing and buyer characteristics. It ought to be collected without data breaks at low
transaction costs and petriie aggregation to a sales index that is ideally representative for
German wine producers. The requirements for the new research methodology are summarised
in Table4.

2. METHODOLOGY

To meet the research objectives a software infrastructure was designed and build that permits
the automated transfer of wine pr Bigue®.dr sd s a
data standard was developed and defined for a large number of product, price and buyer
characteristics. Details of data fields are provided in the Appendialle5. In a public tender

process, five providers of ERP software for wine producers were selected as cooperating
contract partnersHgure 7). Their customers cover a wide range of different business types

from small wine producers (Weinbau Online and Winitas), large wine producers (Soppe and
Kisling), cooperatives (Kisling andainmendelT) and bottlers (Soppe and Kisling).
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Figure 6: Concept of digital sales analysis infrastructiiradividual business ERP transfer data
to central databank through software interfaces
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Figure 7: Operational status of Geisenheim digital sales analysisitéiok ERP software providers
connected to Geisenheim databank through interfaces

The software providers implemented the interface in their software programs, ready to be
installed as soonsaa wine producer agrees to be connected to the infrastructure. During the
duration of the EU funded project until April 2023 there are no costs of installation for wine
producers, which are covered by the European research funds. The development ismcess a
entailed the design and implementation of a legal framework for data protection and security.
Participating producers agree to data processing contracts and privacy agreements. Due to space
limitations, the specific solutions to meet the requiremamtsanmarised ifable4.
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Table4 Requirements and solution for digital sales data analysis

Requirement Solution
Reliability andvalidity of information | Collection of actual sales records

No data breaks direct data transfe Software interfaces from ERIF
from databank to databank that does| sot wa r e provider
require human intervention to retrie| databank

information and enter it into reportin

tool
Low transaction costs for connect| Automated data transfer,
wine producers No connection fee, the otrudf cost of

installation of the interface is covert
by EU research grant

High detail of information with aarge| Transfer of detailed records of ea
variety of product and buye sale (every single invoice position a

characteristics recipient)
Aggregation of standardised informati{ Definition of data standard for all da
over all wine businesses fields thd allows aggregation of un|

equivocal information

Option to build an index that | Interfaces to various ERproviders
representative  for German  win that cover all types of wine produce
producers Option to weigh data according
total population of we producers.

Fulfils data protection and data secur Legal and IT framework with dat
standards processing contract and priva
agreements

The recruitment of wine producers started in #2021 with the first ERP successfully being
connected. By the end of 2021 more than 100 participating wine producers agreed to share their
data. At that time the data set already contained 1.5 million daiaseanly covering sales

from the years 2020 and 2021. In a first phase incoming data was analysed descriptively. Not
all wine estates maintained their data sufficiently well within their databank. An extensive
categorisation and data cleaning processdeaeloped to avoid the inclusion of incorrect data

that could bias and distort benchmark averages. Besides typos (e.g. for grape varieties or buyers)
bulk wine sales also had to be identified and eliminated for the analysis of bottled wine sales
(AppendixFigure8).

3. RESULTS

A first sales data analysis was conducted in autumn 2021 covering the adjusted data of 84,
mainly smaller, wine producers comparing and benchmarking the years 2020 and 2021 (first
three quarters) with eachother. The report contained statistics on the development of revenue
and volume sales for each individual wine busindsgufe 10 in the appendix) and
benchmarked it with the group average. As a first step to discriminate trade channels, net prices
(revenue per litre) were compared for the two broad groups of -diirecinsumer sales and

trade sales in generdigurellin the appendix).
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The reports are programmed in the statistics software suite R and generated as-producer
specific .html files. The Ruit provides a wide arrayf graphical options and allows for a large
degree of automatizati on. Wi ne businesses ca
portal (vww.geisenheirportal.dg, where they can legn to theirprivate password protected

domain Eigure9 in the Appendix).

With further progress of data cleaning and analysis the next report will contain infrmat
about more channel specific sales and prices. So far the data transfer was limited to data form
2020 onward, in the next stage all existing kiegn data within an ERP program will be
transferred into the databank. The extent of existing data vaiegdén wine estates and can

only be a few years for rather newly developed clbased ERP programs to more than a
decade for established ERP programs.

4. DISCUSSION

The digital infrastructure opens up a new research paradigm for market research that is base
on valid producer sales information covering product and buyer characteristics as well as
context information. Analysing this data will answer questions from many key areas of interest
to the wine sector and wine researchers. Those include among others:

- Producersé6é pricing and discount policies
- Temporal and spacial trends in the development of product characteristics, e.g. grape
varieties, wine types, organic and sustainable wine
- Trends and temporal and spacial differencegfming by sales channel
- Insights into consumer characteristics for diteetonsumer sales and consumer
specific purchase patterns
The research framework is unique in that it can access past data as long as it is stored in
producersd ERP software. It thereby permits
Covid on producerso6 sal es.
Harvesting this massive data set willafgermit the utilisation of tools from big data analysis
and machine learning. This new data collection infrastructure offers scope for cooperation with
international researchers in the analysis of the data set.
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