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Editorial 1"

Editorial

The Research Journal for Applied Management (RJAM) offers current results from practice-oriented
research on various management topics in issue 1/2024. The articles in this issue cover research topics
in the areas of artificial intelligence, product optimization, consumer preferences, architectural brand-

ing and marketing research.

de Alzaga Achter, Khafif and Miihlback examine the expectations of patients in the German healthcare

system towards Al-based chatbots and thus develop approaches to promote the use of such chatbots.

Schuck and Perret systematize existing production planning goals to show that production planning

methods are extremely valuable tools for contributing to more sustainable clothing production.

Gericke, Mehn and Rommel examine the determinants of willingness to pay for organic products such
as milk, meat, apples, potatoes and wine, which are permanently available in German markets for fast-
moving consumer goods. The aim of the study is to determine the willingness to pay and to show the

influence of selected socio-economic variables on the preference structure.

Westermann, Bockenholt, Ghorbani and Messedat develop an exploratory study design focused on
an exemplary brand and examine how the brand personality is expressed in stores. The empirical study
of the influence of store design on consumer perception of the brand shows that interior design ele-
ments are well suited to expressing the brand personality.

Kamran and Becker analyze five decades of research published in the “Journal of the Academy of Mar-
keting Science” and “Academy of Marketing Science Review”. The authors use a Latent Dirichlet Allo-
cation algorithm for unsupervised topic modeling. Using content analysis, they examine the relation-
ships between marketing research streams that have developed over the four eras of the field's deve-

lopment.

Becker and Prokop present a study on the design of a Natural Language Processing (NLP) system within
a Question-and-Answering (Q&A) environment for internal IT help desk ticketing operations. The pro-

ceedings will be used to develop a conversational agent for an IT consultancy company.

We would like to thank the reviewers of this issue and the Editorial Board for their assessment of the
content of the submitted articles. We would also like to thank the team at the ISM Library and the staff
of the Research Dean's Office for the successful implementation of the Research Journal for Applied
Management. We hope all readers enjoy reading this issue. All issues of the Research Journal for Ap-
plied Management are available here: https://ism.de/forschung/forschungsaktivitaeten and

https://en.ism.de/university/research-activities.

Editors: Prof. Dr. Ingo Béckenholt (President)

Editorial Management: Anette Herbst
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de Alzaga Achter, Luisa; Khafif, Daniel-Ulf; Miihlbdck, Klaus

Kl-basierte Chatbots — eine kritische Analyse der
Patientenerwartungen

Abstract

Ziel dieser Studie ist es, die Erwartungen von Patienten im deutschen Gesundheitswesen an Kl-basierte
Chatbots zu untersuchen und damit Ansatzpunkte zu entwickeln, die die Nutzung solcher Chatbots
fordern konnen. Dazu werden Kl-basierte Chatbots zunachst in die Rahmenbedingungen des deut-
schen Gesundheitsmarktes eingeordnet und ihre Bedeutung fiir die Zukunft der Patientenversorgung
herausgearbeitet. Zur Beantwortung der Forschungsfrage wurde ein exploratives Forschungsdesign
gewahlt, bei dem acht Experten unterschiedlicher Alters- und Berufsgruppen mittels leitfadengestiitz-
ter Interviews zu Erwartungen, Motivationen und Hemmnissen bei der Chatbotnutzung befragt wur-
den. Die Ergebnisse der Studie geben Hinweise zu Einsatzgebieten, Anforderungen sowie Grenzen und
Problemen bei der Nutzung von Chatbots im Gesundheitswesen. Es zeigt sich, dass eine sich stetig
verbessernde medizinische Kompetenz, d. h. zunehmende Intelligenz in der Verarbeitung auch kom-
plexer Anamnesen, eine enge Interaktion mit dem behandelnden Arzt, hohe Anwendungsfreundlich-
keit, verlassliche Funktionalitdt sowie Sicherheit der Datenspeicherung und -verarbeitung verbunden
mit patientengerechter Sprache und Elementen menschlicher Empathie die Basis fiir zuklinftiges Ver-

trauen von Patienten in Kl-basierte Chatbots darstellen.

Keywords:

Kl-basierte Chatbots, Gesundheitswesen, Patientenerwartungen
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1 EinfUhrung

Die digitale Transformation durchdringt unaufhaltsam alle Lebens- und Gesellschaftsbereiche und ver-
andert dabei auch unser Gesundheitswesen grundlegend, indem sie neue Perspektiven fiir Diagnostik,
Therapie und Pravention erdffnet. Dabei sind die Leistungserbringer im Gesundheitswesen mit dem
demografischen Wandel konfrontiert, durch den die Anzahl an Patienten mit komplexen Krankheits-
bildern steigt, wahrend das Fachkrafteangebot schrumpft. Parallel dazu findet, auch angetrieben von
Social Media- und E-Commerce-Trends, in der Bevolkerung ein Umdenken im Gesundheitsbewusstsein
und Nachfrageverhalten statt. Die daraus resultierenden Erwartungen der Patienten erfordern von
den Akteuren des Gesundheitswesens neue Ansatze, damit den Patienten eine angemessene und er-
wartungsgerechte Gesundheitsversorgung geboten werden kann. Zugleich steigt der Kosten- und Effi-
zienzdruck auf die Leistungserbringer und Kostentrager. Traditionelle Branchengrenzen |6sen sich auf
und digitale Akteure wie E-Health-Startups drdngen in die Gesundheitsbranche. (Laumer et al. 2019:
1).

In diesem Kontext gewinnt die Kiinstliche Intelligenz (Kl) als Schliisseltechnologie auch in der Medizin
zunehmend an Bedeutung. Durch riesige Datenmengen und mithilfe von Algorithmen ist Kl in der Lage,
behandlungsrelevante Muster zu erkennen, Vorhersagen zu treffen sowie sich kontinuierlich anzupas-
sen und zu lernen. Hierbei trifft Kl eigenstéandig Entscheidungen und ist in der Lage, die menschliche
Intelligenz zu erganzen, zusatzliche Erkenntnisse zu liefern, Probleme zu I6sen und die Produktivitat zu
verbessern (Zhang et al. 2020: 2; Nadarzynski et al. 2019: 2). Ein Ansatz, der zuletzt vermehrt Anwen-
dung im Gesundheitswesen findet, ist der Einsatz von Kl-basierten Chatbots.

Um die Akzeptanz von Kl-basierten Chatbots in der Bevolkerung in Zukunft gewdhrleisten zu kdnnen,
ist es flir Anbieter und Entwickler von Chatbots von grolRer Bedeutung, die Erwartungen von Patienten
an Kl-basierte Chatbots zu kennen. Die noch geringe Nutzung von bereits bereitgestellten Chatbots
durch Patienten impliziert, dass E-Health-Dienste bei Arzten und Patienten bisher auf eher geringe
Akzeptanz stoRen. Daher ist eine Erforschung der Motivation zur Nutzung von Gesundheits-Chatbots
notwendig, um das Verhalten der Nutzer besser verstehen und Aspekte ableiten zu kdnnen, die bei
der Entwicklung von Chatbots beriicksichtigt werden sollten. Es liegen bislang nur wenige Studien vor,
die die Akzeptanz von Kl-basierten Chatbots bei den Nutzern untersucht haben (Nadarzynski et al.
2019: 1).

2 Theoretischer Rahmen & Stand der Forschung

Durch die zunehmende Digitalisierung des Gesundheitsmarkts hat sich das Rollenverstandnis der
Marktteilnehmer deutlich verdandert. Auf der Seite der Leistungserbringer hat sich der Arzt vom eins-
tigen ,Halbgott in WeiRR‘ zu einem Dienstleister entwickelt, der gemeinsam mit dem digital informierten

und miindigen Patienten Entscheidungen trifft. Diese Entwicklung hat sich durch die Trans-
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parenz von Gesundheitsinformationen und medizinischen Dienstleistungen, die die Selbstdiagnose
und letztlich die Selbstoptimierung ermoglichen, vollzogen. Auf der Kostentragerseite transformieren
sich die Krankenkassen durch digitale Services vom urspriinglichen Prinzip als Kostenerstatter zum
ganzheitlichen Gesundheitsanbieter. Innovationstreiber sind nun auch die Unternehmen der Tech-
Start-up-Szene mit Gesundheits- und Medizin-Apps und nicht mehr nur die groRen Unternehmen aus
der Pharmaindustrie und Versicherungsbranche sowie die Politik (Seebach/Wasilewski 2021: 33). Ak-
tuelle Errungenschaften der Digitalisierung und des Wandels im deutschen Gesundheitswesen sind
zum Beispiel die elektronische Patientenakte, die Telemedizin, das elektronische Rezept oder Kl-ba-
sierte Chatbots.

Chatbots, auch Conversational Agents (CA) genannt, sind Softwareprogramme, die Uber eine text- oder

sprachbasierte Schnittstelle durch kiinstliche Kommunikation mit dem Nutzer interagieren.

Es gibt drei Formen, wie ein Chatbot implementiert werden kann: Chatbots kénnen liber Messaging-
Apps, in eine Website integriert oder als Mobiltelefon-App eingesetzt werden. Konversationsagenten
konnen dabei iber eine Reihe von Methoden wie Text, Bild und Sprache mit dem Patienten kommu-
nizieren, die menschliche Sprache interpretieren und mit synthetischen Stimmen antworten sowie
vom Benutzer angeforderte Aufgaben erledigen (Laranjo et al. 2018: 1). Intelligente Gesprachsagenten
haben das Potenzial, komplexere Aufgaben zu Gibernehmen, die mehr Interaktion, Schlussfolgerungen,
Vorhersagen und Genauigkeit erfordern (Tudor Car et al. 2020: 2). Eine spezielle Form des Chatbots
sind Embodied Conversational Agents (ECAs), Softwareeinheiten mit einer Verkérperung und Face-to-
Face (F2F)-Interaktion (ter Stal et al. 2020: 1; Fitzpatrick et al. 2017: 2).

Chatsbots werden als niitzlich diskutiert, um Barrieren zu Gberwinden und Patienten unabhéangig von
Ort und Zeit einen besseren Zugang zu Gesundheitsdiensten bei geringen Kosten zu ermaoglichen. Wah-
rend die ersten mobilen Health-Anwendungen (M-Health) nur einfache Funktionen boten 1, kbnnen
Kl-basierte Chatbot-Systeme nicht nur als automatisierte Gesprachsagenten fungieren, sondern sind
zudem in der Lage, die Gesundheit der Nutzer zu fordern, indem sie Diagnosevorschlage unterbreiten,
als Informationsquelle dienen und so moglicherweise das Gesundheitsbewusstsein fordern (Laumer et
al. 2019: 2). Chatbots sollen langfristig Anhaltspunkte bereitstellen konnen, um einen fiir alle Patienten
gleichermallen zugadnglichen Ansatz fiir personalisierte medizinische Behandlungen und ein allgemein

zugéngliches evidenzbasiertes Wissen zu generieren (Liebrich 2017: 1).

In der Literatur besteht Einigkeit dariiber, dass Patienten nicht passive Empfanger von Pflege sein sol-
len, sondern ,aktiv’ und ,engagiert’ an ihrer Pflege mitwirken sollen, um einen positiven Zugang zum
Umgang mit Krankheiten und deren Behandlung zu finden (Pravettoni/Triberti 2020: 3). Kl-basierte
Chatbots ermdglichen es Patienten, spezifische Gesundheitsfragen zu klaren, persénliche gesundheits-

bezogene Erinnerungen einzurichten, mit klinischen Teams zu kommunizieren, Termine zu buchen,

1 peispielsweise Apps zum Kalorienzahlen
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Gesundheitsdaten abzurufen und zu analysieren oder Diagnosemuster unter Bericksichtigung von
Verhaltensindikatoren wie korperlicher Aktivitat, Schlaf oder Erndhrung zu ibersetzen (Nadarzynski et
al. 2019: 2).

Neben der Anwendung in der Therapie chronischer Krankheiten werden Chatbots gegenwartig in der
Gesundheitserziehung, Diagnostik und zur Begleitung und Unterstiitzung der psychischen Gesundheit
eingesetzt. Chatbots kénnen beispielsweise Antworten auf gesundheitsbezogene Anfragen von Pati-
enten geben und gleichzeitig nach bestimmten Mustern von Symptomen nach Krankheiten suchen. Im

Idealfall sind Chatbots in der Lage, Krankheiten im Frihstadium erkennen (Abashev et al. 2017: 1).

Durch den Einsatz von Chatbots im Gesundheitswesen ergeben sich fir Patienten grundsatzlich Vor-
teile fur ihre korperliche, psychologische und verhaltensbezogene Gesundheit (Bendig et al. 2019: 1;
Palanica et al. 2019: 1). Zum Beispiel zeigen die Ergebnisse einer Einjahresstudie von Wefight Inc., bei
der Brustkrebs-Patientinnen von einer Chatbot-Software begleitet und unterstiitzt wurden, dass die
Patientinnen ihre Therapietreue und die Einhaltung der Medikamentengabe verbesserten (Chaix et al.
2019: 5f.).

Die Mehrheit der Patienten in Deutschland steht den digitalen Moglichkeiten im Gesundheitssystem
offen gegentber. In einer Online-Befragung von McKinsey im August 2020 gab jeder Dritte an, schon
einmal einen Arztbesuch online vereinbart zu haben. Zwei von drei Deutschen begriiBen die Einflih-
rung der elektronischen Patientenakte und des elektronischen Rezepts — darunter mehr als 60 Prozent
der Menschen in der Altersgruppe 65 Jahre und lter (Richter/Silberzahn 2020: 3).

Eine Studie aus den Niederlanden im Jahr 2010 mit ca. 900 Patienten zeigte eine hohe Akzeptanz von
Chatbots, die Gber gesundheitsbezogene Themen aufklarten. Die Befragten betonten insbesondere
die Anonymitdt der Kommunikation sowie die Qualitdt und Geschwindigkeit des Informationserhalts
(Crutzen et al. 2011: 1). Ergebnisse einer Studie der Universitdt Osnabriick aus dem Jahr 2019 zeigen
die Anwendbarkeit und das Potenzial von Chatbot-Systemen im Bereich der Verbesserung des Gesund-
heitsbewusstseins, insbesondere als neuartige Moglichkeit zur Entwicklung therapeutischer und pra-
ventiver Interventionen (Meier et al. 2019: 2). Eine schwedische Pilotstudie aus dem Jahr 2017, die
einen vollautomatischen Chatbot zur Férderung des psychischen Wohlbefindens testete, hat die Wirk-
samkeit des Chatbots auf der Grundlage von kognitiver Verhaltenstherapie und Interaktionen der po-
sitiven Psychologie in der nicht-klinischen Bevolkerung nachgewiesen. Es zeigte sich ein signifikanter
positiver Einfluss auf das Wohlbefinden und den empfundenen Stress, wobei einige Teilnehmer von
einer besonderen ‘digitalen Beziehung’ zu dem Chatbot berichteten (Ly et al. 2017: 39; Nadarzynski et
al. 2019: 2).
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Obwohl die Technologie standig weiterentwickelt wird, verfligen Chatbots derzeit nicht tiber vollstan-
dige Sprachfahigkeiten auf menschlichem Niveau, was zu Missverstdandnissen und Unzufriedenheit der
Benutzer fiihren kann (Zhang et al. 2020: 2). Bei der Entwicklung von Algorithmen wird es flir das ma-
schinelle Lernen immer schwieriger, die Verarbeitung der Daten sowie die Griinde fiir die Antworten
der Chatbots zu verfolgen. Dies ist als sog. Blackbox-Effekt bekannt (Tudor Car et al. 2020: 2).

Einer der Hauptkritikpunkte an CAs ist, dass sie kaum in der Lage sind, Empathie zu empfinden. Empa-
thie bei einem Chatbot bedeutet, dass dieser die emotionalen Zustande der Benutzer erkennt und
Antworten entsprechend dieser Emotionen findet. Ein Mangel an Empathie kann das Engagement, mit
Chatbots zu kommunizieren, beeintrachtigen (Espinoza et al. 2020: 4). Chatbots, die eine Fahigkeit
besitzen, Empathie zu erzeugen und auf Emotionen zu reagieren, fiihren zu einer hdheren Compliance

mit therapeutischen Behandlungen (Holmes et al. 2019).

Eine Hirde stellt fir Health-Tech-Unternehmen die Befiirchtung der Patienten vor Datenmissbrauch
dar (Seebach/Wasilewski 2021: 350). Ein weiteres Hemmnis der Nutzung ist die geringe Qualitit der
derzeit verwendeten E-Health-Angebote. Zu den Problemen dieser Angebote gehoren die geringe Leis-
tung und die schlechte Nutzbarkeit, die es schwierig machen, die spezifischen Bedirfnisse der ver-
schiedenen Nutzer zu erfiillen (Dubey/Rana 2010: 4723). Ein anderer Aspekt ist, dass zwar bereits ein
groRer Teil der medizinischen Einrichtungen in Deutschland eine hochdigitale Datenlibertragung nutzt,
es allerdings auch medizinische Einrichtungen gibt, die nach wie vor auf papierbasierte Prozesse ange-
wiesen sind. Dies hat zur Konsequenz, dass eine Vernetzung und ein Austausch von Informationen
zwischen den Leistungserbringern nicht immer stattfinden kann und daher keine reibungslose Daten-

Ubertragung gewahrleistet ist (Liebrich 2017: 10).

Zusammenfassend korrespondieren die Ergebnisse der betrachteten Studien mit der allgemeinen Er-
kenntnis, dass E-Health-Dienste bei Arzten und Patienten grundséatzlich auf Offenheit stoRen, wihrend
die Akzeptanz fir Chatbots im Gesundheitswesen trotz des oben erwdhnten breiten Spektrums an An-
wendungsmaoglichkeiten und eines zunehmenden Einsatzes von Chatbots in anderen Branchen noch
relativ gering ist (Laranjo et al. 2018: 1255). Auch bestehen bei Arzten Vorbehalte gegeniiber Kl-ba-
sierten Chatbots. Sie sind oft der Auffassung, dass eine Diagnose erst aufgrund eines Gesamteindrucks
des Patienten und einer eingehenden Untersuchung moglich und eine persdnliche Zuwendung des
Arztes beim Arztbesuch fiir viele Patienten wichtig sei. Es ist auch zu bedenken, dass Arzte durch den
Einsatz von Chatbots Patienten verlieren konnten (Seebach/Wasilewski 2021: 97). Umgekehrt sind die
gesetzlichen und privaten Krankenversicherungen als Kostentrdager am Einsatz von Chatbots interes-
siert, um die Zahl der Arztbesuche und damit die Kosten zu senken. Auch der Staat hat Interesse an
der Nutzung von Chatbots, da aufgrund des Arztemangels in der Zukunft die Versorgung der Patienten

gefahrdet sein kann.
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3 Ziele & methodisches Vorgehen

Derzeit gibt es lediglich einige wenige Studien zur Akzeptanz von Gesundheitschatbots und den Moti-
ven der Nutzung durch die Patienten. Ein patientenzentrierter Ansatz erfordert die Untersuchung der
Erwartungen von Patienten an Kl-basierte Chatbots, aber auch potentieller Hemmnisse der Nutzung.
Das Ziel dieser Studie ist es, Erwartungen von Patienten an Kl-basierte Chatbots im deutschen Gesund-
heitswesen zu untersuchen und hieraus Ansatzpunkte zu generieren, die bei Entwicklung und Planung
eines Chatbots beriicksichtigt werden sollten. Zur Beantwortung dieser Leitfragen werden vier Teil-
aspekte untersucht:

e Wie grold ist die Hemmschwelle von Patienten bei der Nutzung Kl-basierter Chatbots?

e \Welche Motivationen haben Patienten, einen Kl-basierten Chatbot zu nutzen, unter welchen
Voraussetzungen tun sie dies?

e Welche Erwartungen haben Patienten an einen Kl-basierten Chatbot?

e Welche Faktoren halten Patienten von der Chatbotnutzung ab?

Da die Auseinandersetzung mit Erwartungen von Patienten an Kl-basierte Chatbots im deutschen Ge-
sundheitswesen in der wissenschaftlichen Literatur bisher kaum Erkenntnisse geliefert hat, wurde fiir
diese Studie ein exploratives Forschungsdesign auf Basis von insgesamt acht Experteninterviews ge-
wahlt.

Die Experteninterviews wurden einmalig im Sinne einer Querschnittsstudie durchgefiihrt. Grundlage
fur die Befragung war ein semistrukturierter Interviewleitfaden, der als Navigationshilfe fur die Inter-
viewer diente. Der Interviewleitfaden enthalt nach einer kurzen Einfliihrung in die Thematik sieben
offene Kernfragen, die jeweils in mehrere Teilaspekte untergliedert sind, wodurch die definierten For-

schungsziele dieser Studie vollstandig abgedeckt sind, sowie einige Fragen zur Soziodemographie.

Um die unterschiedlichen Perspektiven verschiedener Anbieter und Nutzer von Kl-basierten Chatbots
zu untersuchen, wurden Experten aus verschiedenen Bereichen befragt: Entwickler von solchen Chat-
bots, Vertreter des Gesundheitswesens sowie Patienten, also Nutzer dieser Chatbots. Bei der Auswahl
der Patienten wurde besonderer Wert darauf gelegt, Personen deutlich unterschiedlicher Soziodemo-
graphie zu wéahlen, um so redundanzfreie und breit gefacherte Sichtweisen zu generieren. Tabelle 1

listet die befragten Experten auf:
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Tabelle 1: Ubersicht iiber die befragten Experten

Codierung = Alter = Geschlecht Beruf Expertenkategorie
B1 78 J. w Rentnerin Patient
B2 22 J. M Medizinstudent Patient / Gesundheitswesen
B3 57.. M Unternehmer Patient
B4 23J. w Studentin (nicht Medizin) Patient
B5 26.J w E-Health-Produktmanagerin Gesundheitswesen
B6 30J. M E-Health-Softwareentwickler Entwickler
B7 47 J. M Arztlicher Direktor Gesundheitswesen
B8 35. M CEO eines E-Health-Start-Ups Gesundheitswesen / Entwickler
Quelle: eigene Darstellung

Die Gesprachsdauer mit den ausgewahlten Experten betrug im Durchschnitt ca. 45 Minuten, wobei die
Gesprache pandemiebedingt mittels des Online-Videokonferenzsystems Zoom durchgefiihrt und
elektronisch dokumentiert wurden. Zur Auswertung der erhobenen Daten wurden die Gesprache mit
Hilfe der Software Amberscript transkribiert, mit Absatz und Zeilennummerierungen versehen.

Die anschlieRende qualitative Inhaltsanalyse wurde nach Mayring (2015: 17) durchgefiihrt, wobei die
Antworten als codierte Textpassagen kategorisiert wurden. Die systematische Auswertung der Ant-
wortkategorien erfolgte mit Hilfe der Software MAXQDA. Generell wurde bei der Durchfiihrung der
Studie Wert darauf gelegt, den Anforderungen nach Validitat, Objektivitat und Reliabilitdt zu genligen.

4 Analyse, Ergebnisse und Interpretationen

Die Auswertung der Ergebnisse erfolgt kategorienbasiert, indem die Ergebnisse den vier Kernfragen

zugeordnet werden.

4.1 Ergebnisse zur Hemmschwelle der Patienten

Mit einer Hemmschwelle wird in der Psychologie die Hinderung an einer Handlung beschrieben, wenn
diese gegen die eigenen Gewohnheiten, Verhaltensweisen oder dhnliches stot (Dudenredaktion (Bib-
liographisches Institut) 2015: 824). Aufgrund der breiten Alters- und Berufsverteilung der Experten
ergaben sich breitgefacherte Einschatzungen zu den Hemmschwellen von Patienten. Es hat sich ge-
zeigt, dass bei dlteren Patienten eher eine hohe Hemmschwelle angenommen wird, wohingegen die
Hemmschwelle bei jlingeren Patienten sowie bei Personen, die beruflich mit dem Gesundheitswesen
oder dem IT-Bereich zu tun haben, als eher niedrig eingeschatzt wird. Mithin gehen die Experten davon

aus, dass die Hohe der Hemmschwelle, Kl-basierte Chatbots im Gesundheitswesen zu nutzen, stark
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vom individuellen Patiententyp abhangt. Es wurde die Vermutung gedulSert, dass eine hohe Hemm-
schwelle wesentlich damit zu begriinden ist, dass die Chatbotnutzung fiir dltere Patienten die letzte
Alternative zum personlichen Arztbesuch sei. Fiir jiingere und im IT-Bereich tatige Personen hingegen

gehore es zum alltaglichen Verhalten zu chatten.

4.2 Ergebnisse zur Motivation zur Chatbotnutzung

Zunachst wurde durch die Experten als zentrale Motivation, Kl-basierte Chatbots zu nutzen, der Aspekt
Zeitersparnis genannt. Vor allem Menschen, die stark im beruflichen bzw. persénlichen Umfeld einge-
bunden sind, schatzen die Moglichkeiten eines Chatbots. Lange Wartezeiten in Arztpraxen bzw. hiu-
fige Telefonate flr Termingesuche kénnten dadurch vermieden werden. Die Experten fihrten aus,
dass es als professionell empfunden werden kénnte, wenn vor einem etwaigen Arztbesuch die Kom-
munikation mit einem Chatbot stehen wiirde. Dies entsprache einem Win-Win-Effekt im Sinne der
Leistungsorientierung des Gesundheitssystems, da der vorbereitende Austausch durch den Chatbot-

Einsatz sowohl dem Gesundheitssystem als auch dem Patienten eine Zeitersparnis brachte.

In diesem Zusammenhang wurde auch auf den Faktor Erreichbarkeit hingewiesen. Ein Chatbot ist im
Unterschied zu den begrenzten Offnungszeiten einer Arztpraxis rund um die Uhr erreichbar sowie zeit-
gleich beliebig oft reproduzierbar. Ein Anliegen, das der Patient am Abend dem Chatbot kommuniziert
hat, kann am nachsten Morgen ggf. sofort dem Arzt mitgeteilt werden, so dass das Anliegen in der
Sprechstunde nicht erneut geschildert werden muss.

Die Anonymitat bei der Chatbotnutzung stellt nach Einschatzung der Experten eine weitere Motivation
fiir den Fall dar, dass der Patient sich nicht wohl fiihlt, dem Arzt gewisse Gesundheitsfragen zu stellen
oder diesen mit einem korperlichen Belang aufzusuchen. Hintergrund dieser Tendenz ist oftmals die
Unsicherheit (iber die Anwesenheit und Autoritat des Arztes, die auf manche Patienten einschiichternd
wirken und Angst vor einer wertenden Beurteilung hervorrufen kann. Ebenso motiviert die Uberle-
gung, dass das Anliegen nicht wichtig genug erscheinen mag, um einen Arzt aufzusuchen, zur Nutzung
eines Chatbots. Die aktuelle Covid-19-Pandemie bekréftig, dass viele Patienten keinen Hausarzt haben
und sich deshalb nicht wohl dabei fiihlen, einem Fremden, dem neuen Hausarzt, von ihren Beschwer-

den zu erzihlen.

Auch die Kompetenz eines Chatbots mag eine Motivation darstellen. Gelegentlich sind Patienten der
Auffassung, dass Arzte ihren beruflichen Anforderungen teilweise nicht gerecht werden, ein Chatbot
aber jederzeit zuverlassig gute Arbeit leisten kdnne. Diese Annahme beruht im Wesentlichen auf dem
sogenannten ‘menschlichen Versagen’, weshalb das Vertrauen in eine Maschine als groRer einge-
schatzt wird. Des Weiteren kann die Motivation auch darin liegen, sich medizinische Zusammenhange
in verstandlicher Sprache erklaren zu lassen. Informationen kénnen durch den Chatbot ausfiihrlich
dargestellt und erklart werden, anders als in vielen Arztpraxen, in denen ein Problem oft nur knapp

bzw. in Fachsprache geschildert wird. Voraussetzung daflir ware nach Einschatzung der Experten, dass
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der Chatbot liber ein Gedachtnis verfiigt, damit entsprechende Fragen explizit verstandlich beantwor-

tet werden kdénnen.

Der Anreiz, Informationen durch einen Chatbot zu erhalten, basiert auch auf der unzuverlassigen und
nicht vertrauenswiirdigen Quelle ‘Dr. Google’. Ein Chatbot kdnnte als seridse Informationsquelle zum
Thema Gesundheit wahrgenommen werden und als ‘Tor zum Arztgesprach’ dienen, indem er den Pa-
tienten zum Beispiel an einen geeigneten Arzt in der Nahe verweist. Vertrauenswiirdige Beratung und
Hilfestellung, um eine Handlungsempfehlung fir den Umgang mit gesundheitlichen Beschwerden zu
erhalten, wird somit als eine zentrale Motivation von Patienten gesehen. Dies trifft auch insbesondere
bei Auslandsaufenthalten des Patienten zu, wahrend denen mglw. ein deutschsprachiger und vertrau-
enswirdiger Arzt nicht einfach zu finden ist, der Chatbot jedoch vergleichsweise einfach zu erreichen

ware.

Moglicherweise mag auch eine Motivation fiir Patienten zur Chatbotnutzung darin liegen, sich zu ei-
nem friitheren Zeitpunkt mit dem eigenen Gesundheitszustand auseinanderzusetzen, ohne dass bereits
ein akutes gesundheitliches Problem vorliegt. Somit kdnnte der Patient auf Basis der bereitgestellten
Informationen eine bessere und einfachere Moglichkeit haben, frihzeitig mehr Verantwortung fir die
eigene Gesundheit zu ibernehmen. Im Idealfall konnten so durch eine friihzeitige Kontaktaufnahme

gesundheitliche Konsequenzen vermieden werden.

Zuletzt konnte auch schlicht das Interesse an technischen Neuerungen eine Motivation sein, einen Kl-

basierten Chatbot auszuprobieren.

4.3 Ergebnisse zu den Erwartungen der Patienten an Kl-basierte Chatbots

Insgesamt wurden durch die Experten der Studie 94 potentielle Erwartungen von Patienten an Kl-ba-
sierte Chatbots genannt, die sich in sieben Kategorien gruppieren lassen.

Zunachst wurde genannt, dass Patienten Bestatigung fir das eigene Handeln suchen. Patienten wiin-
schen sich, mit Hilfe der Technologie sicher durch das komplexe Gesundheitswesen gefiihrt zu werden,
um das eigene Handeln zu bestatigen. Der Chatbot soll den Patienten somit Orientierung und Unter-

stlitzung bieten.

Wesentlich aus Sicht der Experten ist auch die Gebrauchstauglichkeit des Chatbots. Funktionalitat,
Qualitat der Antworten, maschinelle Intelligenz und Benutzerfreundlichkeit stellen dabei zentrale An-
forderungen dar. Beispielsweise sollte vermieden werden, dass das Problem mehrfach vom Patienten
geschildert oder bei jeder Benutzung die gesamte Krankheitsgeschichte erneut erzahlt werden muss.
Von einem Chatbot, der auf Kl basiert, wird auch erwartet, dass die Redewendung der klassischen
Telefonroboter ,,Ich habe sie nicht verstanden, wiederholen Sie Ihr Anliegen”, keine Verwendung fin-
det, sondern dass stets auf die gestellte Frage geantwortet werden kann, d. h., dass der Chatbot ein

auf den einzelnen Patienten bezogenes Gedachtnis besitzt. Dies beinhaltet auch die Erwartung, dass
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die vom Chatbot gesammelten Daten auf Wunsch mit dem Arzt geteilt werden kénnen. Der Chatbot
sollte auch Auskunft darliber geben kénnen, ob der Patient bei dem von ihm geschilderten Anliegen
einen Arzt aufsuchen sollte. Nach einem Arztbesuch besteht umgekehrt die Erwartung, dass der Chat-
bot die mit dem Arzt besprochenen Themen kennt, um dem Patienten darauf aufbauend weiterhin
eine Hilfestellung zu sein. Hinsichtlich der Art der Kommunikation besteht die Erwartung, dass der
Chatbot bei einer Problematik sachlich weiterhilft und nicht am Thema vorbei chattet, dass die Ant-
worten des Chatbots sofort kommen, sehr spezifisch sind und gezielt der Fragestellung entsprechen
und dabei nicht nur fachlich einwandfrei sind, sondern auch fiir jedermann verstandlich ausgedriickt

werden.

Bei der Benutzerfreundlichkeit spielt die Schnelligkeit in der Handhabung eine tragende Rolle. Ein Chat-
bot sollte leicht zugdnglich sein, vorzugsweise auf dem Kanal und dem Endgerat, auf dem sich der
Patient zum Zeitpunkt der Suche befindet. Dazu sollte der Chatbot nicht erst gesucht werden miissen,
sondern sollte dort platziert werden, wo er bendtigt wird, zum Beispiel integriert auf der Website der
Arztpraxis. Ferner sollte er einfach, intuitiv und praktisch zu bedienen sein. Dies erfordert die Verfiig-
barkeit des Chatbots in unterschiedlichen Formen, z. B. als App auf mobilen Endgeraten genauso wie
integriert in die Webpage von Gesundheitseinrichtungen. Denkbar ware auch die Integration in ein
sprachgesteuertes System wie z. B. Siri oder Alexa.

Eine weitere wesentliche Erwartung, die von den Experten geduRert wurde, betrifft das Nutzungser-
lebnis der Patienten. Dieses umfasst deren Wahrnehmungen und Reaktionen bei der Chatbotnutzung
sowie das Erleben, welches sich aus der erwarteten Nutzung des Chatbots durch die Patienten ergibt.
Dies sind alle Emotionen, Ideen, Vorlieben, Wahrnehmungen, physiologische und psychologische Re-
aktionen und Verhaltensweisen, die vor, wahrend und nach der Nutzung auftreten (Law et al. 2009:
724). Das Nutzungserlebnis dirfte von groRRer Wichtigkeit fur die Entscheidung, ob der Chatbot erneut
genutzt wird, sein. Insbesondere das User Interface, also die Benutzeroberflache sollte nicht rein tech-
nisch, sondern so gestaltet sein, dass sich die Interaktion mit dem Chatbot wie mit einem Menschen
anfiihlt. Generell wird ein attraktives und modernes Design erwartet. Die Struktur der Benutzerober-

flache sollte eine einfache und intuitive Handhabung ermdoglichen.

Bezliglich der Frage, ob der Patient mochte, dass eine Maschine ihm Empathie entgegenbringt, gehen
die Meinungen der befragten Experten auseinander. Eine gewisse Vermenschlichung werde wohl ge-
winscht, im Idealfall soll der Patient gar nicht merken, dass es sich um einen Roboter handelt und der
Chatbot Emotionen zeigen sowie die Geflihlslage des Patienten interpretieren und widerspiegeln kon-
nen. Auf der anderen Seite wurde der Vorbehalt gedulRert, dass der Chatbot nicht emphatisch reagie-
ren solle, da Emotionen bei einer Maschine nicht der Realitat entsprechen kénnen, sodass dem Pati-
enten letztlich nur etwas vorgespielt werde. Vielmehr solle der Chatbot ausschlieRlich Fakten erlau-
tern. Ein Losungsansatz kdnnte sein, dass der Patient selbst einstellen konnen sollte, wie sich der Chat-

bot verhalten soll. Einig sind sich die Experten darin, dass der Chatbot sich bei der erstmaligen Nutzung
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klar als solcher zu erkennen geben soll, deutlich machen soll, dass die Maschine auf Basis eines Algo-
rithmus agiert und dass der Patient nicht in dem Glauben gelassen werden darf, dass er mit arztlichem

Personal spricht.

Als sehr wesentlich wird durch die Experten auch gesehen, dass Datensicherheit und Datenschutz bei
der Chatbotnutzung unbedingt zu gewahrleisten sind. Eine Option wére, dass der Chatbot mit einem
Zertifikat ausgezeichnet wird, das garantiert, dass Daten sicher verwahrt werden und einfach nachzu-
verfolgen sind. Datenschutz kann in der Wahrnehmung der Patienten am besten erreicht werden,
wenn es sich um ein deutsches Unternehmen handelt, das den Chatbot betreibt, sodass die Daten
auch nach deutschem Recht verwaltet werden. Speziell wird die Erwartung vermutet, dass ohne aus-
driickliche Zustimmung Versicherungen keinen Einblick in die Gesundheitsdaten des Patienten erhal-
ten diirfen. In diesem Zusammenhang wird Transparenz bei der Chatbotnutzung erwartet, um die Ver-
trauenswiurdigkeit des Chatbots zu gewahrleisten. Ausreichende Informationen von Seiten des Chat-
botbetreibers sollten daher bereitgestellt werden. Es wird auch erwartet, dass der Chatbot seine funk-
tionalen Grenzen klar kennt und kommuniziert. Fiir den Fall, dass die Technik des Chatbots ausfallt,
wird eine Hotline fiir die Patienten gewlinscht.

4.4 Ergebnisse zu den Hemmnissen der Chatbotnutzung

Die Nutzung digitaler Technologien wird generell durch die Experten als altersgruppenabhangig gese-
hen. Ein hohes Alter stellt dabei tendenziell ein Hemmnis fiir die Chatbotnutzung dar, dies ginge so-
weit, dass die dltere Generation faktisch von der Nutzung ausgeschlossen wiirde. Dies liege weitge-
hend an der Zuganglichkeit, die bei mangelndem Technik-Know-how nicht gegeben sei. Grundsatzlich
gilt, dass diejenigen Personen, die nicht lber die notwendige Technik wie z. B. Smartphones, Tablets
oder Laptops verfligen oder mit deren Umgang nicht ausreichend versiert sind, von der Chatbotnut-

zung ausgeschlossen sind.

Auch der Aufwand, um den Chatbot nutzen zu kénnen, kann ein Hemmnis darstellen. Eine langwierige
sowie komplexe Suche, um lberhaupt mit dem Chatbot kommunizieren zu kénnen, schlieRt die Nut-

zung weitgehend aus.

Ein weiteres Hindernis ist aus Sicht der Experten der Mangel an personlichem Kontakt. Von einer Ma-
schine flhlten sich viele Patienten nicht gleichermaRen angesprochen wie von einem Arzt, der in ei-
nem persdnlichen Gesprach Emotionen und Empathie vermitteln kann. Patienten méchten trotz vor-
heriger Kommunikation mit einem Chatbot den gesundheitsbezogenen Sachverhalt letztlich doch

nochmal mit einem Arzt besprechen.

Mangelndes Vertrauen in das System stellt ein weiteres potentielles Hemmnis dar. Werbeanzeigen vor
oder wahrend der Chatbotnutzung kénnen dem Patienten implizieren, dass der Chatbot nicht aus ge-

sundheitlichen Motiven, sondern aus kommerziellen Griinden existiert. Das User Interface spielt dabei
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eine wesentliche Rolle, ob der Chatbot in Anspruch genommen wird und ob das System und das Un-
ternehmen, das hinter dem Chatbot steht, vertrauenswiirdig erscheinen.

Fiir einen Grofteil der Patienten spielt aus Sicht der Experten der Datenschutz eine entscheidende
Rolle und stellt daher auch ein Hemmnis flr die Nutzung dar, wenn ihre diesbezlglichen Erwartungen
nicht erflllt wird. Hier stellt sich insbesondere die Frage, wo die Daten gespeichert werden und wie
mit ihnen umgegangen wird. Auf den Schutz der Daten vor einem Zugriff durch Versicherungen wurde

oben bereits verwiesen.

4.5 Weitere Ergebnisse der Studie

Neben Antworten auf die vier Kernfragen der Studie lieferten die Experten auch weitere Gedanken
und Ansatzpunkte zur Anwendung von Kl-basierten Chatbots im Gesundheitswesen. Der zentrale Ge-
danke dabei ist, dass Chatbots als seridse, zuverlassige und vertrauenswiirdige Informationsquelle Al-
ternative zu Google und anderen Internetquellen dienen kann. Das Haupteinsatzfeld von Chatbots ist
der Patientenerstkontakt. Dabei kann der Chatbot die Anamnese, Diagnostik und (Selbst-)Diagnose
allein oder in Kooperation mit einem Arzt durchfiihren. Chatbots kénnen zur Prdvention eingesetzt
werden, wenn sich Patienten Uber gesundheitsférdernde MalRnahmen informieren mochten. So kann
der Patient mehr Verantwortung fir seine Gesundheit (ibernehmen. Der Chatbot kann dazu weiterge-
hende Informationen zu Erndhrung, Bewegung oder Schlaf zur Verfiigung stellen sowie den Patienten
anleiten, seinen Gesundheitszustand zu optimieren, indem er (iber Konsequenzen von seinem Verhal-

ten informiert und mit Hilfe von Anleitungen zu Verhaltensdanderungen motiviert wird.

Eine weitere mogliche Anwendung ist die Unterstiitzung bei chronischen Krankheiten wie Diabetes,
beginnender Demenz oder Langzeiterkrankungen wie Krebs. Die Betroffenen sind dann ohnehin schon
im Austausch mit Arzten und kénnten den Chatbot als weitere Hilfe in Anspruch nehmen. Der Chatbot
kdonnte den Erkrankten Gber die Krankheit aufklaren und ihn an die neuen Lebensumstdnde heranfiih-
ren oder ihn an die Einnahme von Medikamenten erinnern. Die mit dem Chatbot ausgetauschten In-
formationen kdénnen an den Arzt weitergeleitet werden, damit dieser den Gesundheitszustand besser
im Auge behalten kann. Auch im Bereich der Bilderkennung lasst sich der Chatbot sinnvoll einsetzen,
Algorithmen kénnen aufgrund der gesammelten Daten bei der Bilderkennung leistungsfahiger sein als
der Arzt selbst.

Ein weiterer denkbarer Einsatzbereich von Chatbots sind organisatorische Tatigkeiten etwa in der Not-
aufnahme oder im Wartezimmer. Chatbots konnten eingesetzt werden zur Durchfiihrung der Anam-
nese, die dem Arzt so vorab vorliegt. Dies vereinfacht die Folgeprozesse im Praxisalltag und kann zu

einer effizienteren Aufnahme und Sprechstunde beitragen.

Der Chatbot kénnte jedoch nicht nur auf Patientenseite, sondern auch als Unterstiitzung der Arzte

eingesetzt werden, da er aufgrund von grofen Datenmengen Uber einen enormen Erfahrungsschatz
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verfligt. Es besteht die Moglichkeit, dass sich der Arzt nach dem Gesprdach mit dem Patienten eine
zweite Meinung durch den Chatbot einholt, um die Diagnose zu lberpriifen, eine genauere Diagnose

zu treffen oder alternative Therapieanséatze zu finden.

Die an dieser Arbeit beteiligten Experten duerten sich auch zu den Grenzen des Einsatzes von Kl-
basierten Chatbots. Zunachst ist hier der gesetzliche Rahmen der Datenschutzbestimmungen zu nen-
nen. Der Verarbeitung von personenbezogenen Daten sind in Deutschland enge Grenzen gesetzt. Eine
weitere Grenze fir Chatbots stellt das Risiko von Fehlinterpretationen und Fehlinformationen dar. Es
besteht die Gefahr einer Fehldiagnose, da der Chatbot nicht tber die menschlichen Sinne des Sehens,
Riechens, Fiihlens und Horens verfligt. Bei einer Diagnose spielen diese Sinne jedoch eine entschei-
dende Rolle, der Chatbot kdnnte entsprechend die vom Patienten gegebenen Informationen falsch
interpretieren. Bedeutsam ist auch der Umstand, dass Menschen unterschiedliche Erwartungen,
Wahrnehmungen und ein unterschiedliches Korpergefiihl haben. Chatbots sind nur sehr begrenzt in
der Lage, verschiedene Typen von Patienten zu bericksichtigen, die Selbsteinschdtzungen von Patien-

ten kritisch zu bewerten und zu differenzieren, um einen objektiven Befund abzuleiten.

Es wurde auch die Frage aufgeworfen, ob Chatbots den strukturierten und gewohnten Tagesablauf der
Krankenhaus- bzw. Arztpraxis storen, da die Integration in den reguldren Tagesablauf nicht ohne wei-
teres moglich ist, ob also Chatbots wirklich eine Kostenersparnis bedeuten. In diesem Zusammenhang
ist auch fraglich, ob sich durch Chatbots auch die Art der Kommunikation und Zusammenarbeit zwi-

schen Arzt und Patient nachhaltig dndern wird.

5 Fazit & Ausblick

Trotz der hohen Erwartungen hat ein Kl-basierter Chatbot nach aktuellem technischem Stand nur be-
grenzte Moglichkeiten, sodass der Chatbot den Arztbesuch letztlich nicht ersetzen kann und soll. Um-
gekehrt gibt es trotz der moglichen Probleme ein grolRes Potenzial fiir die Nutzung solcher Chatbots
im Gesundheitswesen. Die Zukunft von Chatbots ist grundsatzlich vielversprechend, da die Durchdrin-
gungsrate in der Gesellschaft von neuen digitalen Technologien stetig steigt. Durch das Sammeln gro-
Rer Mengen an Daten und Diagnosen ist ein Chatbot in der Lage, in klirzester Zeit einen gréReren Er-
fahrungsschatz aufzubauen als ein einzelner Arzt. Umfangreichere Analysen und Erfahrungsberichte
Uber Krankheiten konnen erstellt werden, um kostenoptimierte und effizientere Therapiemdglichkei-
ten anzubieten. Grundsatzlich sind Chatbots auch als Instrument zur Forderung des Gesundheitsbe-

wusstseins der Bevolkerung geeignet.

Von wesentlicher Bedeutung, um diese Potentiale nutzen zu kénnen, wird sein, die Nutzungshemm-
nisse zu Uberwinden. Insbesondere die Verfligbarkeit und Nutzungskompetenz digitaler Kommunika-
tionskanale erscheint hier wesentlich. Eine sich stetig verbessernde medizinische Kompetenz, d. h. zu-

nehmende Intelligenz in der Verarbeitung auch komplexer Anamnesen, eine enge Interaktion mit dem
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behandelnden Arzt, hohe Anwendungsfreundlichkeit, verldssliche Funktionalitat sowie Sicherheit der
Datenspeicherung und -verarbeitung verbunden mit patientengerechter Sprache und Elementen
menschlicher Empathie weisen den Weg zu steigendem Vertrauen der Patienten in Kl-basierte Chat-
bots.

Chatbots sind am besten zur Unterstiitzung von Arzten eingesetzt, anstatt sie zu ersetzen. Es scheint
nicht die Gefahr zu bestehen, dass Arzte durch Chatbots aus dem Gesundheitssystem verdriangt wer-
den, vielmehr besteht der Wunsch, Gesundheit und Technologie zu verbinden, sodass langfristig die

Nutzung von Kl-basierten Chatbots in eine optimierte Diagnose und Therapie integriert wird.

Die Ergebnisse dieser Studie basieren auf einer explorativen Erhebung unter acht Experten. Naturge-
malk konnten so nur subjektive Ansatzpunkte aus deren Blickwinkel gewonnen werden. In einem
nachsten Schritt ware es sinnvoll, im Zuge einer qualitativen Studie mit einer deutlich gréReren Stich-
probe aus Patienten, Vertretern des Gesundheitswesens und Entwicklern von Kl-basierten Chatbots
die Ergebnisse dieser Studie zu verifizieren, Erkenntnisse tiber den Grad der Bedeutung einzelner As-
pekte zu gewinnen und hieraus Ableitungen zu treffen, welche Faktoren besonders erfolgsrelevant
sind und somit klare Handlungsempfehlungen fir die Entwicklung und Nutzung von Kl-basierten Chat-

bots zu gewinnen.
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Optimizing Production of Fashion Goods as
Means to a More Sustainable Garment Industry —
An Assessment of the Literature

Abstract

Objectives:

The overall objective is to create awareness that production scheduling methods represent highly val-
uable tools in contributing to a more sustainable garment manufacturing. Further, a structured illus-
tration of existing objectives of production scheduling is provided by grouping them according to their
influence on the production runs. Based on this, it is demonstrated how each of the six groups would
entail beneficial sustainability effects.

Theoretical Framework:

The theoretical framework is based on six decades of research, which produced a broad range of con-
tributions to production scheduling for different production layouts and designs (flow-shop, job-shop,
assembly lines), covering the full range of fashion production designs.

Method:
Methodologically, a literature review and an accompanied analysis are provided.
Results/Implications:

While the economic advantages of production planning are obvious, the discussion revealed that liter-
ature already contains considerable potentials for optimizing garment production, which, however,
need to be applied to the fashion context, especially when it comes to enhanced sustainable business
practices. As the link between optimization and holistic sustainability has received limited attention,
this article presents a comprehensive conceptual view on the topic and provides decision makers and
researchers with valuable inputs on which optimization approaches can support a company's sustain-

ability efforts.

Keywords:

Sustainability, fashion, optimization, job-shop, flow-shop, assembly line
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1 Introduction

The fashion market is a highly competitive, globally connected, diverse, and volatile market. It is esti-
mated that around 40 million people are working in the fashion industry worldwide, with a large pro-
portion probably remaining unaccounted for due to the complexity of the supply chain and a lack of
international control mechanisms. Approximately 43 % of sales are generated with so-called 'entry-
price' products, with large and internationally operating 'Giant Players' having the upper hand (BCG
2019). In the past, it was especially this low-priced and fast-moving part of the industry — also called
‘fast fashion’ which includes globally popular clothing brands such as Zara and H&M — that faced criti-
cism due to a number of issues regarding environmental pollution and the socially questionable treat-
ment of workers. According to the UN, the fashion industry is responsible for 20 % of water pollution,

making it the second-largest water polluter and thus a very influential player (UNEP 2022).

Although being part of the fashion industry is extremely lucrative for numerous participants, the
COVID-19 pandemic in particular revealed the industry’s fragility to outside economic shocks. As con-
sumers demanded less clothing, some clothing companies canceled orders and refused to pay for al-
ready ordered goods, while others tried to find new business fields and activities (Sumarliah et al.
2021). As the fashion industry is characterized by the fact that a number of supply chain partners —
primarily the ones in the Southeast-Asian production locations — are dependent on the apparel com-
panies, the situation was quite challenging for many of them (Brydges et al. 2020). Hence, the pan-
demic emphasized that the production of many fashion items is socially problematic (Kulsum 2020).
At the same time, practitioners, researchers, and branch experts also brought the environmental issue
of fashion production once again into the spotlight, catalyzed by consumers demanding security and
durability in pandemic times, not only with regard to their daily lives, but also regarding their con-
sumption (Kim 2021). Initially, the manufacturing process of garments was understood as a creative
process characterized by craftsmanship and skill. Today, for many high-street fashion companies, it is
especially the economic motive that is of primary concern (BoF & McKinsey 2021), and, only gradually,
is the awareness that sustainable fashion can be economically advantageous while — at the same time

— environmentally and socially friendly, taking ground in manufacturers’ minds.

The economic motive is the one primarily targeted by applications of operations research in production
planning, but economic goals do not necessarily need to be opposed to sustainability goals in general
(Alberti & Varon Garrido 2017). Thus, a synthesis of both might be a solution for the apparel industry.
Producing more efficiently can increase their profit margin while at the same time making the company
more sustainable. Aside from operations research a number of other approaches exist to target the
same problems, but as long as the relevant sources of information are certain to a degree mathemat-

ical optimization will provide the superior results.
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Considering the supply chain of wearing apparel in full then the final production only accounts for a
limited share and thus sustainability issues of fashion production can not be solved by optimization of
the final production alone. Nevertheless, optimzation of the final production is the part of the supply
chain under the direct influence of the producing company itself and therefore it is the ideal starting

point for sustainability-oriented changes in fashion production as such.

Taking a look at previous findings on the topic of garment manufacturing and optimization, there are
different angles being taken. For some researchers, the place of manufacture as well as the materials
used are of concern: Examples include the extent to which the production of clothing is compatible
with the principles of social and environmental sustainability, highlighting the perspective of workers
(Arvidsson et al. 2010; Perry & Towers 2013) as well as the resources and yarns used (Debnath 2016;
Gwilt 2020; Niinimaki et al. 2020). While describing which business models could be conceivable for
improving sustainable business activity, Pal and Gander (2018) provide one of the few contributions
discussing environmentally sustainable fashion production from an economic perspective. Other stu-
dies are more concerned with the whole supply chain management: On a conceptual level, Bruce et
al. (2004) address the issue of just-in-time delivery and argue that this might lead to achieving agility
and flexibility in production, which — according to many authors — is mandatory for successful fashion
production (Barnes & Lea-Greenwood 2006; de Oliveira Neto et al. 2019; Perry 2017). Further, Barnes
and Lea-Greenwood (2006) emphasize the advantages of a vertical business model when it comes to
enabling the most efficient supply chain management (and subsequently manufacturing). Ways to im-
prove the actual manufacturing process are also provided: Liu et al. (2020) focused on the mass cus-
tomization production format and delivered ideas that can contribute to efficiency improvement. Per-
ret et al. (2022) concentrated on the same production format and delivered a cost-based optimization
approach based on the concept of level scheduling. Further, Fani (2018) provides a scheduling ap-
proach similar to the one by Perret et al. (2022) but with a different array of objectives and not based
on the level scheduling paradigm. Eira et al. (2015) conducted a case study of a clothing manufacturer
and provided tailored waste elimination opportunities. Ait-Alla et al. (2014) present a mathematical
model for fashion apparel suppliers to support them in achieving improvement regarding the alloca-
tion of production orders, whereas Choi et al. (2014) provide demand-focused forecasting tools for the

fashion industry, i.e. mainly the manufacturer’s side.

However, scientific studies dedicated to the optimization possibilities of garment manufacturers are
limited in scope and often outdated regarding their methodology. It is the fact that fashion manufac-
turers changed little — despite years of drawing attention to the (social and environmental) problems
in their production locations — shows that there is still room for improvement by integrating sustaina-
bility considerations into the discussion of the use of operations research in apparel manufacturing.

Perret (2023) is among the few studies that take this aspect into consideration.
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A look at other industries reveals that, in contrast to a plentiful breadth of literature, the set of objec-
tives implemented in any of the major production layouts — job-shop, flow-shop and assembly line —is
limited. While very few publications focus on applications of operations research in the fashion indus-
try (Fani 2018; Perret et al. 2022), the existing studies and their accompanied methodologies, con-
ducted for other industries, apply to the fashion industry nonetheless. The research objective of this
paper therefore lies in delivering a summary of implemented objectives in job-shop, flow-shop and
assembly line scheduling across literature and grouping them into sets with the same overarching goal.
Each of the groups is discussed, not only in terms of its underlying objective, but also in respect of the
benefits it offers to producers, i.e. particularly regarding social and ecological sustainability issues.
Even though this study does not deliver a distinct optimization approach in itself, it provides a meta-
study of objectives, offering both researchers and practitioners a toolbox to construct their own multi-
objective optimization problems tailored to their particular needs and constraints. By referring to dif-
ferent production layouts, it presents easily applicable improvement options that not only lead to an
economically more lucrative production process but also to a more environmentally and socially sus-
tainable one. Hence, the problem as such might be well-known among practitioners in the fashion
industry, it has not yet been considered in the academic literature. Thus, the present article contributes
to the limited scientific literature base of fashion production planning and sequencing while incorpo-
rating practical relevance regarding sustainability issues.

2 Background on Garment Production

2.1 From an Industry Perspective

The manufacturing process of garments can happen in different formats, which require different pro-
duction layouts. Overall, the production format chosen also has to do with the desired pricing of the
product, as different formats demand different budgets, which is mainly due to the quantity that can
be produced (Bevilacqua et al. 2013; Cachon & Swinney 2011). One of these possibilities is ‘custom
tailoring’. It is largely carried out in a job-shop scheduling in which individual work tasks are done after
one another without many processes being clearly defined in advance. In custom tailoring, manual
work is also frequently used, as there is hardly any possibility of standardizing the processes due to the
customized products and the individually designed tailor stores (Parveen & Ullah 2010). Hence, there
are often qualified seamstresses working in this production format. The advantage of this method is
that there is a high level of customer integration and, thus, a high probability of satisfaction and loyalty
on the consumer side. In terms of production, the lack of standardization and the low production fre-
qguency result in considerable time and financial requirements, which are consequently also passed on
to the products’ retail price. For this reason, tailored products tend to be in the premium or luxury

price segment.
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Avery large proportion of companies focusing on low-priced and trend-oriented fashion items produce
in ‘mass productions’. Mass production is traditionally organized as a 'push-system'. The focus here is
on a precise forecast, as the products and production quantities are planned on the basis of previous
seasons’ sales (Liu et al. 2020; Yeung et al. 2010). The production sites in this format are often located
in low-wage countries, as most steps of the actual garment manufacture are carried out by workers on
individual sewing machines (de Oliveira Neto et al. 2019; Niinimaki et al. 2020). In order to make the
production as efficient as possible, there is usually a line of sewers strung together, all of whom have
precisely defined jobs. By doing that, a highly beneficial standardized process is possible — beneficial
as standardization favours speed. A possible scenario is that one sewer could only be responsible for
the right arms of a shirt, whereas the next one in line is only putting the finished arms and middle parts
together. Further, efficient inventory management is crucial for mass-producing fashion companies.
Products manufactured in distant production facilities such as India, China, or Bangladesh are pro-
duced with a long lead time to their actual time of sale because otherwise, there would be problems
due to the long transport distances (Camargo et al. 2020; Christopher et al. 2004). While this format
has the advantage of standardized operations, it is error-prone and not very customer-centric: If a
trend changes quickly (which is very often the case in high-street fashion) or a product does not arrive
as planned, it accompanies the backlash that large quantities of goods remain unused and have to be
destroyed, offered at large discounts, or be discarded (DW 2021). Alongside the spontaneously chan-
ging orders, there is enormous pressure on both the manufacturing sites and the sewers because there
is only a very narrow timeframe where a trend (and with it, the product) is relevant for the consumers,
i.e. for the fashion company (Christopher et al. 2004; Rafi-Ul-Shan et al. 2017).

In addition, there is also a kind of hybrid form of the two production formats described that is called
‘mass customization’. In contrast to mass production, mass customization is oriented towards a ‘pull-
system’ which requires a regular exchange of information between the various parties involved in the
supply chain (Yeung et al. 2010). To respond to the fast-moving fashion industry, more and more com-
panies have recently decided to produce in this specific format (Xu et al. 2020). As far as the production
process is concerned, a final product is assembled only when a customer requests it. The choice of
production layout is strongly related to the level of customization, meaning that more individuality and
customizability also require more individually adapted production steps. Within this format, fashion
producers greatly benefit from fewer customer returns because they influence the products’ designs
themselves. Since only the exact demand is produced, large overstocks can be eliminated, and storage
costs as well as potential waste will be reduced. Nevertheless, this format also has a downside: It re-
quires extreme flexibility and generates operational complexity, which is reflected in both financial

expenditure and know-how requirements (Liu et al. 2020; Xu et al. 2020; Yang et al. 2015).

Note that the following study can be read as a literature review of the different objectives used in

mathematical production planning and sequencing in the context of the three main production layouts
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(Section 3.1). Second, it can be read as a first qualitative clustering of the objectives in use in this field
of mathematical optimization (Section 3.2). Alternatively, it can also be read, and this is its main ob-
jective, as a discussion of the sustainability potentials inherent in the objectives, which primarily target
output- or cost-related aspects (Section 3.3). While parts of this discussion are already known to prac-

titioners or researchers, this study combines the insights into one comprehensive overview.

2.2 From an Operations Research Perspective

Regardless of the assumed objective, production scheduling in the fashion industry would usually take
place in one of three possible layouts: flow-shop, job-shop or assembly line (Blazewicz et al. 2019). In
all three situations, a number of tasks need to be performed to finish the manufacture of a pre-defined
product, including different variants of the same product at this point. These tasks are assigned to
different stations or workers involved in the production process, such as sewers in a sewing room. The
assignment of tasks to stations is not made randomly but is determined by a given set of precedent
constraints in addition to the assumed goals, i.e. certain tasks must be completed before others can
be started (Scholl 1999). Without these precedence constraints, all three types could be subsumed as
‘open-shop problems’ (Blazewicz et al. 2019). The three approaches differ regarding the flow of goods
through the production process, particularly resulting from whether each product requires all tasks to
be performed and whether buffers or inventories are allowed between stations.

In a flow-shop environment, buffers are allowed to exist between stations, and each product is as-
sumed to have the same operations done to it (Blazewicz et al. 2019). In this context, there are two
main challenges arising: The first one emanates from the assignment of tasks to the stations (also re-
ferred to as balancing), and the second contains the order to process a series of orders at one of the
stations at a specific system layout and station design (Scholl 1999).

Even though smart alternatives are possible with an assembly line, it is usually assumed that each
product visits every station, even if no tasks are performed at that station. This case, however, would
point to poor balancing in the balancing phase of the assembly line. Where flow-shop production al-
lows for buffers or inventories to exist between stations in general, assembly lines (both in practical
terms and mathematical theory) are constructed to avoid buffers and assure a continuous flow of
goods via a continuously flowing line (Scholl 1999). Consequently, the main objectives of the two pro-
duction types are quite similar. Job-shop production, in contrast, does not assume that each product
has to visit each of the stations and that each task needs to be executed. Ultimately, it allows for the
existence of buffers between stations or different stations in the product run (Blazewicz et al. 2019).
A special case applies when there are a number of stations that all perform the same tasks, and the
product is completed after all the required stations have been visited. In this case, the problem reduces

to a scheduling problem on parallel machines Blazewicz et al. (2019). Generally, the particular
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challenge in this situation is two-fold: On the one hand, there is the question of which order should be
assigned to which station. On the other hand, however, it is also a matter of which order the jobs

assigned to the stations are to be processed, if this option is permitted.

With regard to the fashion context, neither of the three approaches covers fully custom-made pro-
ducts like unique designer pieces. This area, however, can be excluded from this discussion without
loss, as the creative and artistic dimension supersedes the planning aspect of the production anyway.
For luxury fashion, it seems prudent to refer to a job-shop design, especially since job-shop production
usually assumes that each station represents a specific area of expertise and cycle times across stations
are not necessarily identical. The derived scheduling problem on parallel machines, where the same
products are produced on a number of identical parallel stations, is reminiscent of the classical sweat-
shop design, particularly used to generate mass-produced fast fashion goods or simple basic goods,
like standard white t-shirts. Products at intermediate and affordable levels are usually mass-produced,
but the trend is also continuously moving towards customization at these price levels (Liu et al. 2020).
While other sectors, such as the automotive industry, have demonstrated that assembly lines are ex-
tremely effective in this environment (Scholl 1999), this has also been proven for the fashion segment
(Perret et al. 2022).

Comparing classical flow-shop and assembly line problems in an environment where mass customiza-
tion (pull production) persists, an assembly line-based approach provides better results (Scholl 1999),
whereas in the classical mass production environment (push production), flow-shop approaches might
fit better. With ever decreasing fashion cycle times (Choi et al. 2014) and the need to produce a new
collection in less than a couple of weeks, it seems more and more critical that both objectives — ba-
lancing and sequencing — are jointly considered in a comprehensive approach. In the context of assem-
bly lines, Battini et al. (2009), Defersha and Mohebalizadehgashti (2018) and Lopes et al. (2020) are
among the recent studies to present such a joint approach. In the context of fashion production plan-
ning, this aspect has not yet been considered. However, since flow-shop and assembly line problems
are closely linked, approaches that work in one of the two environments can oftentimes be modified

to work in the other environment as well.

In summary, all three approaches to production planning find their application in the fashion industry.
Therefore, the following section considers all three approaches, accompanied by a review of objectives
used in the context of production sequencing. The focus on production sequencing is favored over
production balancing since sequencing provides operative insights, whereas balancing provides stra-
tegic insights. Even if the trend is moving towards a decrease in fashion cycle times, the operative
perspective is the one that offers the most approaches for making the whole production process more
sustainable. The most important aspect of sustainability in the context of balancing is to set realistic

task and cycle times that do not overburden workers. The determination of realistic times, however,

RJIAM, 4. (2023), Heft 1, S. 17-41



24 Schuck, Katharina A.; Perret, Jens K.

is not a question of the balancing approach per se but of the preceding data collection and measure-

ments.

3 Optimization Approaches

3.1 Realized Objectives

Over the course of the last six decades, a broad range of articles on the scheduling of job-shops, flow-
shops, or assembly lines were published. However, the implemented objectives — oftentimes propa-
gated as a multi-objective version — remain mostly the same. The main objective in job-shop and flow-
shop scheduling is minimizing the makespan, whereas in assembly line sequencing, it is balancing the
part usage or workloads, i.e. minimizing work overloads. Table 1 summarizes the objectives used in
relevant scheduling problems. For flow-shop scheduling, the objectives result from the recent and ex-
haustive literature reviews by Rossit et al. (2018) and Komaki et al. (2019), whereas the objectives for
job-shop scheduling result from the literature reviews by Chaudhry and Khan (2016) and more recently
the one by Zhang et al. (2019). Considering that no inherently new objectives have been introduced in
assembly line sequencing in recent years, the literature reviews by Dhamala and Kubiak (2005) and
Boysen et al. (2009) are still suitable summaries of the state-of-the-art in assembly line sequencing,
particularly when considering the implemented objectives. In addition to each objective in table 1, an
exemplary article is cited where the objective is implemented, even if it has only been part of an ob-

jective function consisting of multiple sub-objectives.
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Table 1: Implemented Objectives Across Literature
Flow-Shops Relating Articles
Makespan Benavides/Ritt (2016)
Total Completion Time Al-Anzi/Allahverdi (2013)
Lateness Al-Anzi/Allahverdi (2007)
Tardiness Ziaee (2013)
Holding Costs Park/Kim (1999)
Lead Time Blocher/Chhajed (2008)
Shipping Costs Kazemi et al. (2017)
Flow Time Pugazhendhi et al. (2004)
Changeover or Setup Costs Grau et al. (1995)
Firm Income Doganis et al. (2005)
Job-Shops Relating Articles
Makespan Sun et al. (2010)

Mean Completion Time
Production Costs

Balance Workload

Resource Transition Costs
Tardiness Costs

Lateness Costs

Mileage of Vehicles
Machine Utilization Rate
Production Efficiency

Mean Flow Time

Total Workload of Machines
Critical Workload of Machines

Assembly Lines

Nie et al. (2013)

Lan et al. (2010)
Yuan/Xu (2013)

Lin et al. (2012)
Chen et al. (2012)
Vilcot/Billaut (2011)
Yan et al. (2022)
Chen/Chen (2008)
Fattahi/Fallahi (2010)
Nie et al. (2013)
Gen/Lin (2012)
Yuan/Xu (2013)

Relating Articles

Work Overload

Line Stoppages / Duration of Stoppage
Inventory Costs (Parts and Final Products)
Earliness and Tardiness Costs
Balancing Part Usage

Set Up Costs

Line Length

Makespan / Throughput Time

Worker Displacements

Idle Time

Lead Times

Costs of Materials

Source: own table

3.2 Grouping

Tamura et al. (1999)

Xiaobo/Ohno (1994); Xiaobo/Ohno (1997)
Boysen et al. (2008); Wang/Sarker (2005)
Bolat (2003)

Tamura et al. (1999)

Rabbani et al. (2006)

Bard et al. (1994)

McMullen (1998)

Bard et al. (1994)

Song et al. (2001)

Xiaobo/Ohno (1994)

Wang/Sarker (2005)

Table 1 already groups the different objectives with regard to the type of production design. Never-

theless, this study is less concerned with production designs than with the effects that the implemen-
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tation of specific objectives will have. Thus, groups are constructed according to the effects the con-
tained objectives will have on the company, the involved workers, the products, and the customers.
While the construction of the following six groups, plus a seventh group for the residual objectives,
might seem arbitrary, their construction resulted from qualitative clustering. The grouping primarily
serves to simplify the following discussion. These groups are not absolute, and in some cases, their
borders might blur or overlap. The number of groups considered is kept as small as possible while

trying to make them internally as homogenous as possible.

A limited number of groups will make it easier for practitioners to select the relevant top level group

and, in a second step, consider the most relevant objective for their particular situation.

Group 1 — Makespan related

The first group consists of objectives aimed at minimizing the makespan, lead time, or throughput-
times. It therefore also contains the minimization of the total, the mean completion, or the flow time
(Benavides & Ritt 2016; McMullen 1998; Pugazhendhi et al. 2004; Sun et al. 2010). Since the length of
an assembly line is linked to the lead time (Bard et al. 1994), it is also considered a part of this group.
Another objective to be assigned to this group is the minimization of inventory costs for intermediate
products (Park & Kim 1999), as the longer an intermediate product is kept in inventory or storage, the
longer its lead time will be. Since more changeovers and setups automatically increase a product’s lead
time, minimizing changeover and setup costs (Grau et al. 1995; Rabbani et al. 2006) are also assigned
to this first group. The absence of buffers and the design concept of assembly lines as a continuous
flow of products preclude most assembly line objectives from this group. However, in cases where the
continuous flow of products is interrupted, for example through the use of line stoppages (Xiaobo &
Ohno 1994, 1997), the lead times of the products are impacted. Finally, the total and critical workload
of the machines as well as the utilization rate can be assigned to this group if they allow for the accrual

of backlogs, which —in consequence — lead to longer lead times.

Group 2 — Workload related

In contrast to the assembly line literature with an inherent focus on Japan (Xiaobo & Ohno 1997),
which mainly concentrated on minimizing line stoppages, the US-focused articles were mainly con-
cerned with minimizing work overloads of various types (Bard et al. 1994; Tamura et al. 1999). Worker
displacements can be considered a slightly different take on work overloads covered via floater use or
line stoppages. The only difference lies in the rigidity of station borders. With rigid station borders,
workers cannot leave their station and no displacements occur; the work overloads, however, still

need to be covered.
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The flip-side to work overloads is idle time (Xiaobo & Ohno 1997), because too much idle time (similar
to too much work overload) points to a poorly balanced production run and will put unnecessary stress
on the workers. Within job-shop-related literature, the same problem is covered by approaches focu-
sing on the critical workload of the machines (Yuan & Xu 2013). The total workload of the machines
can also be assigned to this group if it allows for overutilization and, thus, production backlogs and

increasing inventories.

Group 3 — Balanced Production Schedule

Achieving a balanced production schedule (variant-wise or regarding part usage) is one of the major
objectives in assembly line scheduling (Boysen et al. 2009), following the assumption that a balanced
production schedule will avoid work overloads (Tamura et al. 1999) while the order frequency for parts
and intermediate products remains constant. In this regard, it follows the same goal as directly balan-
cing part usage rates. Minimizing parts delivery costs is reflected in the flow store literature by shipping
costs when they focus on inputs (Kazemi et al. 2017) and when the assumption is maintained that a
machine uses the same parts for each processing of a product, by realizing the average workload of a
machine. Focusing on minimizing shipments of parts and intermediate products between plants (Lin
et al. 2012), the same idea is present in the resource transition costs or the mileage of vehicles if their

focus is on the delivery of parts and not the delivery of final products.

Group 4 — Due date-oriented Goals

This group is similar to the first, but while the first group focused on production time per se, this one
focuses on whether the set schedule or an increase in the production makespan results in a delay
(Bolat 2003; Chen et al. 2012; Ziaee 2013). For products to become tardy, upper limits for the delivery
date need to be set. Thus, minimizing tardiness or lateness costs belongs to this group of objectives.
Furthermore, if lower bounds for the delivery date exist, as in an earliest date of delivery, the minimi-
zation of the resulting costs can also be assigned to this group. If the focus is on keeping the respective
products in stock, the objective belongs to the succeeding group 5. Hence, group 4’s objectives relate
to group 1’s objectives.

Group 5 — Inventory Costs

As discussed in the previous groups that already considered inventory-oriented goals, there are three
main types of inventories: inventories of parts (Boysen et al. 2008), inventories of intermediate pro-
ducts, and inventories of final products (Park & Kim 1999; Perret et al. 2022). At this point, intermediate

products only refer to those intermediate products produced in the plant itself and stored in buffers
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or inventories between stations. The first type of inventory is unavoidable but depends on the use of
the parts and the space available on the machines, assembly lines, or in the plant in general. The se-
cond type of inventory is null for assembly line designs (Scholl 1999), but can become relevant for flow-
and job-shop production. Lastly, inventories of final products only become relevant when push pro-

duction is implemented or products are processed in orders or batches rather than individually.

Group 6 — Delivery and Shipping Costs

Delivery and shipping costs are the counterpoint to group 3, which focused on parts shipments,
whereas this group concentrates on the final products. As such, the minimization of the mileage of
vehicles is considered an additional objective that falls into this group (Yan et al. 2022), if the vehicles
considered are transporting finished goods.

Group 7 — Other objectives

The objective of maximizing firm income (Doganis et al. 2005) can be seen as an overreaching objec-
tive, similar to production efficiency (Fattahi & Fallahi 2010). Thus, both objectives are too broad to be
evaluated from a particular sustainability point of view and are excluded from the following analysis.

Having described the six main groups and the seventh residual one, the qualitative clustering as a pre-
liminary step in achieving the objective of this study has been realized. The inherent overarching goal
of all objectives, and thus all groups, lies in realizing an increase in output levels or a decrease in costs.
Still, they inadvertently target other secondary objectives as well. In the following section, these se-

condary objectives are discussed for each group with regard to the three pillars of sustainability.

3.3 Sustainability

In the context of the following discussion, the study assumes a definition of sustainability following the
three-pillar model as adopted by Basiago (1998) or Purvis et al. (2019), differentiating between eco-

logical, social, and economic sustainability.

Ecological sustainability, herein, is primarily understood as a decrease in resource utilization and harm-
ful emissions. Social sustainability is understood as the living and working conditions of the population
in particular and societal well-being in general. Finally, economic sustainability is understood as a po-
sitive, stable long-term economic development or, in the production context, as cost reduction in the

long term.

In order to find out which sustainability aspects each of the groups addresses in addition to economic
sustainability, the groups are discussed individually in turn. As part of this, side effects of implementing

certain goals, such as increasing customer satisfaction, are also addressed.
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Group 1 — Makespan related

Being able to finish a product earlier translates into an earlier delivery to the customer. The advantage
in this regard is reflected in the waiting time for the customers and, thus, in more satisfied customers.
Although this does not per se translate into more sustainability, it is not a negligible aspect. Realizing
short makespans, however, allows for a shift to pull production, avoiding unnecessary production runs
and thus less waste of materials and intermediate products. While pull production may not solve the

‘problem’ of fast fashion, it will at least avoid unnecessary output on the producer’s side (Kiran 2019).

Another advantage related to sustainability in this context is that products are usually paid once they
are delivered. While they are kept in stock, they represent bound capital that cannot be used otherwise
and is therefore unnecessarily taking up excess inventory space. Combining these aspects, shorter
makespans or lead times can at least partially help to avoid or reduce situations like the Chilean Ata-
cama Desert (DW 2021) by reducing overproduction by the manufacturers. In the long run, this would
be ecologically beneficial. First and foremost, a focus on smaller inventories will save costs for the
companies involved and free up capital that can be invested otherwise. If waste itself is considered an
ecological issue, it will again be ecologically sustainable.

It needs to be noted that the proposed objectives, if realized, will lead to developments that carry
slight social burdens as well. With less waste occurring and fewer garments dumped into sites like the
Atacama Desert, the local population would be derived of a free source of clothing. Additionally, real-
izing a leaner production might also reduce the workforce, leading to workers losing their jobs. Even
though this is a negative social effect, the higher qualification level of the remaining workers would
balance the lost jobs out, and it would therefore still be possible to reach higher ecological sustaina-

bility, further evolve the company, and achieve other social goals.

Group 2 — Workload related

A balanced production schedule will have the added benefit of being less stressful not only for the
workers involved but also for the implemented machinery. If a machine has to continuously work at
maximum capacity, it might result in outages or additional faults in the production runs, which, in turn,
would increase the makespan and reduce the quality and, thus, the life-span of products. Aside from
consumer preferences, this will play right into the throw-away mentality surrounding fast fashion
items. Similarly, stressed workers will be more likely to make mistakes and tend to get sick faster. This
effect occurs regardless of whether the overload is achieved through actual or theoretical floater em-
ployment or through line stoppages, both of which mean the employee has failed to meet his or her

allotted time.
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At first glance, idle times, the opposite of work overloads, seem to be beneficial to the workers since
they can enjoy some free time. This holds true as long as the idle times are within reasonable bounds
and do not alternate with significant work overloads. In the second case, the workers will be stressed
by idle times as well, knowing that they will face a work overload. If idle time becomes commonplace,
workers may begin to question their necessity or become bored, which will adversely affect their
productivity and product quality in the long run. Thus, realizing balanced workloads will directly lead
to a socially more sustainable production, indirectly to fewer faults, and consequently to both longer

product lifetimes and positive ecological effects.

Group 3 — Balanced Production Schedule

A balanced production sequence helps in realizing two main goals. First, a balanced production se-
guence will balance workloads at the stations, and all the positive effects mentioned in the previous
part will also occur. Second, a balanced production schedule results in even or at least predictable
requirements for raw materials and intermediate products (Scholl 1999), realizing a basic requirement
for just-in-time production. Sustainability-wise, this will result in better planning of order policies
through easier requirement forecasts, translating into better supplier relations. As a result, this can
both have a monetary advantage and be considered socially advantageous, especially for the em-
ployees involved in contractual work. This means that supply runs of operating materials can be better
planned and thus also bundled, which ultimately leads to fewer required runs. In turn, fewer deliveries
will mean lower transportation costs but — more importantly — lower fuel and energy requirements

and therefore higher ecological sustainability.

Group 4 — Due date-oriented Goals

Due date-oriented goals do not primarily target ecological or social aspects of sustainability, and even
economical aspects only matter because of fees related to violations of delivery horizons. Without
these fees, the due date-oriented objectives ostensibly result in more satisfied customers.

From a secondary perspective, a production run that avoids tardiness will result in less stressed wor-
kers because if workers know they are working on an order that is already late, it will cause significant
stress for them (Otten et al. 2019). Consequently, the same effects (even on a smaller scale) might
occur as in the case of work overloads. Additionally, considering the delivery of the final product, a
production schedule that avoids tardiness, i.e. finishes products as early as possible, will give the com-
pany more potential to batch deliveries and save on transportation costs as well as fuel or energy
usage. Nevertheless, this advantage comes at the cost of requiring larger inventories for the final pro-

ducts.

RJAM, 4. (2023), Heft 1, S. 17-41



Schuck, Katharina A.; Perret, Jens K. 31

Group 5 — Inventory Costs

Realizing a schedule that reduces inventory costs works like the flip side of Group 1’s objectives. Mi-
nimizing inventory costs will reduce inventory and save inventory space. Due to shorter storage times,

it will also lead to reduced lead times.

Depending on the type of product and the duration of storage, the product may deteriorate or, given
the short cycle times in the fashion industry, simply go out of style, creating avoidable waste. In par-
ticular, if final inventories are kept small, more frequent delivery trips are required, consuming more
fuel and energy. Considering that, a reduction in inventories will also free up physical space. Even if
these spaces cannot be sold off or repurposed, less energy is required to maintain them, so powering

and lighting unnecessary areas would be avoided.

Group 6 — Delivery and Shipping Costs

Minimizing shipment and delivery costs will lead to stronger batching and fewer transports. This will
result in lower fuel and energy consumption and a reduction in fixed delivery costs as the company's
delivery fleet is downsized. On the downside, realizing fewer shipments and deliveries will force the
company to operate larger inventories for parts, intermediate goods, and finished products. Therefore,
these objectives operate in opposition to those of Group 5.

Group 7 — Other Objectives

Since the two objectives in this group address overarching aspects, that impact the company as a

whole, determining particular sustainability effects does not seem prudent.

Summarizing, it can be seen that a significant inherent potential for more sustainable production lies
within most of the objectives currently known and used in mathematical production planning and se-
quencing. Even though, practitioners might already have realized parts of these inherent potentials,
the overview generated in the preceding paragraphs delivers a first comprehensive discussion of the
potentials for the three main types of production layouts.

The overview also illustrates that significant goal conflicts exist (groups 1, 5 and 6) which can not be
solved in kind. Nevertheless, an optimzation approach implementing multiple objectives can find Pa-
reto-optimal solutions from which the decision maker can select the ones that best fit the company’s

strategy.

Additional practical and theoretical insights to be derived from this study are detailed in the following

section.
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4 Discussion of Added Values and Implications

Linking scheduling to fashion production and treating it as a possible improvement approach has not
been something that has been frequently discussed in recent fashion literature (Perret 2023; Perret et
al. 2022). However, it provides great opportunities. Considering the different aspects addressed in the
literature and elaborated in the previous chapter, a number of relevant objectives for the improve-
ment of fashion production were presented. The discussion in the second section of this article dis-
played that the optimization of fashion manufacturing is also possible without the imperative use of
high investments in technology or in new machines — thus, a resource-saving improvement approach
is definitely feasible. In addition, the advantage of the offered overview lies in its applicability: With
the overview presented, manufacturers are equipped with a comprehensive instruction for action that
merely needs to be put into a practical setting, i.e. selecting a suitable set of constraints reflecting the
concrete production environment. By focusing on reducing sources of waste and working with existing
resources, one also has a very company- and operation-oriented improvement methodology at hand.
Further, all relevant production steps are included since both employees in manufacturing and logistics

as well as possible auxiliary workers (floaters) are considered.

In the past, sustainability in fashion production was widely perceived from the perspective of ecologi-
cally and socially questionable conditions and with a lot of criticism (Niinimaki et al. 2020). As a result,
previous work has focused less on the potential in terms of sustainable business practices that can
originate from the actual production process. Due to savings in working time, liberated employee en-
ergy, saved materials (less waste and waste that is harmful to nature), and space that is either returned
to nature or at least no longer wasted ‘superfluously’, as well as an optimization of transport routes

and logistics (less fuel and energy consumed), the objectives described can enable resource efficiency.

As argued in the previous section, the relationship with customers can probably also be improved by
optimizing the production process: In terms of sustainability, this means that increased satisfaction
due to shorter waiting times, more flexibility, and most likely better product quality, pay off in the long
term because it increases loyalty and thus, secures future sales and jobs. All of these aspects, conse-
guently, result in both ecological and social sustainability as can be seen from discussions concerning
ESG criteria (Camara & Morais 2022). Further, since financial savings and reductions in fixed costs are
highly conceivable, the application of the objectives discussed can also lead to economic sustainability,
which —in turn — can be used for advanced sustainability projects, aligned with the corporate strategy
and orientation. Examples of these include, but are not limited to, training and education opportunities
for employees, charity projects, infrastructural projects for the local population, or environmental pro-

tection projects with regard to the areas negatively affected by the clothing industry.
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Based on the above, there are also some aspects that are required from the management side when
it comes to successfully implementing optimization projects in fashion productions and achieving the
described objectives: Firstly, a corporate culture that is open-minded when it comes to change pro-
cesses is strongly required. Any change process in companies rarely goes along without resistance from
the employees’ side, so transparent communication and the involvement of the workers are absolutely
imperative if the changes are to be lastingly successful (Hines & Bruce 2007). In addition, regular ana-
lyses and an efficient information exchange system are essential, as this is the only way to regularly
identify waste sources, improvement potentials, and actual time and resource allocations. Further-
more, optimization projects can only be managed efficiently if responsibilities and action plans are
clearly defined, including targets and key performance indicators (Towers & McLoughlin 2005). Regular
checks are also mandatory, as otherwise there is no long-term improvement that is both measurable
and visible. But dealing with optimization also requires a responsible course of action: Reducing the
number of employees, which might come along with some optimization objectives, could pose a new
problem itself as many of the workers in fashion are highly dependent on their jobs, especially in the
low-wage countries where fashion is often produced. Therefore, in addition to assistance in finding
other positions, the manufacturer could offer training or educational programs as well as coaching for
different manufacturing steps in order to keep the employees in the company. Further, at some pro-
duction sites, some employees have generated their income from either free clothing or from the fur-
ther processing of the respective textile waste. While optimizing production and rationalizing these

income sources, production companies would need to take responsibility and offer alternatives.

Considering fashion manufacturing beyond the mere production process, it becomes evident that fle-
xibility and an efficient supply chain partnership network would be necessary in order to optimize pro-
duction above the limits of the company's own capabilities. This comes with the managerial challenge
of long-term thinking, the commitment to suppliers, and their support in their own optimization. But,
at the same time, it is also about being prepared and entering into new partnerships, expanding the
existing network (Rafi-Ul-Shan et al. 2018). Realizing a more optimal production process frees re-
sources and saves money that can finance these endeavors. Although this was not the explicit focus of
this paper, it is nevertheless worth mentioning in this context.

5 Outlook and Limitations

In summary, it can be concluded that the garment industry is an extremely relevant industry that has
a great influence on the environment — from an economic, but above all, from an ecological and social
perspective (Niinimaki et al. 2020). Since garments are a basic necessity, the industry also holds a great
deal of responsibility which (in many cases) is not born as such. Although the COVID-19 pandemic has
triggered some changes and raised important issues for the industry, such as seasonless fashion or the

inclusion of more sustainable pieces, as of 2022 and 2023, it has already become apparent that some
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brands are falling back into former habits. For this reason, it is more relevant than ever to make sus-
tainability lucrative and therefore interesting to apply to an industry as financially motivated as the
fashion industry. Ultimately, optimizing production towards a more sustainable way of working is also
about questioning established business models. For the fashion sector, this means as switch from fast
to slow fashion, i.e. slow the cycles down and produce fewer collections in order to both reduce the
pressure on production workers and cause less damage to the environment. But at the same time, it
also means improving the already existing business models. Therefore, the meta-study in this paper
delivered different objectives and accompanied optimization ideas that are applicable to various pro-
duction formats for garment manufacturing while assuming the resources already available. It also
introduced a different approach to thinking about production optimization because it displayed to
what extent production optimization might also lead to more sustainable business activities (social and
ecological) and how it can release potentials for sustainability activities and projects, beyond the
bounds of material use, recycling, and cycle slowdown.

But it is not without limitations: The aspects described only cover one part of the value chain, namely
the manufacturing process. However, depending on the production, distribution, and sales locations,
a value chain in the garment industry can consist of various internationally connected and multi-lay-
ered stages, making it very complex (Backs et al. 2021). The process mostly starts with the cultivation
of raw materials such as cotton or the manufacture of artificial or synthetic fibers and proceeds with
the subsequent production of yarn and textile fabrics. These steps are usually processed in Southeast
Asia. After the garments have been produced, they are transported to distribution centers or ware-
houses, followed by the retail steps (Backs et al. 2021; Niinimaki et al. 2020). The actual garment pro-
duction is therefore only one small part of a whole chain, which is why further research should address
other parts of the value chain in order to consider a more holistic optimization approach. In addition,
aspects such as minimum and maximum order quantities, delivery times, and specific regulations (e.g.
import and export constraints) should be included in further research. Moreover, the article does not
offer a specialization on a specific case and does not apply the proposed optimization ideas to a ‘real’
company, including an evaluation of the employees. On the one hand, this gave the possibility of ob-
taining generalizable findings but, on the other hand, severely limited the accuracy of the results.
Hence, it is suggested that researchers and practitioners apply the proposed ideas, i.e. put a distinct
price tag on the proposed ideas, and also investigate the company’s staff perspective as they play a

crucial role in implementing new approaches.

Furthermore, only limited attention was paid to the changes that the pandemic has already brought
or will bring to the production process (but also to the entire supply chain) of fashion companies in the
future. In this context, researchers discussed the topic of 'near and re-shoring', which is the relocation
of production to a site that is close to the respective company location. The ideas described strive to

provide easy-to-implement options that do not necessarily require high investments. However, this
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only provides companies with limited optimization options that can be beneficially extended with
other approaches: For example, Bertola and Teunissen (2018) present ideas on how the use of tech-
nology (data analysis, 3D printers, and smart factory appliances) can help to optimize fashion produc-
tion. Researchers are therefore reminded to consider various dimensions and approaches from diffe-
rent industries when it comes to achieving optimization in garment manufacturing. Moreover, while
COVID-19 has had a negative impact on fashion companies, some practitioners believe at the same
time that it might have a particularly positive impact on the garment industry as it strongly encouraged
the use of robots and the associated automation in China, for example. Perhaps this will soon become
the case in the global garment industry because, where people still work manually, the demand to

always become faster and better can no longer be sustained at some point.

Finally, the article intentionally does not focus on any particular optimization method, use case or case
study. As in the past decades, optimization techniques will improve in the coming years, not only me-
thodologically but also with regard to computational power; e.g., due to the availability of quantum
computing or the increased use of artificial intelligence to solve even complex optimization problems.
While the techniques and methods will change, and even production layouts may vary over time, as-
king the right and most relevant questions will remain at the core of all practical applications of opti-

mization.

While a practical use case might illustrate the theoretical aspects discussed herein, it needs to be con-
sidered that actual data, but even more so the implemented optimization approaches, are usually
treated as strictly proprietary. With regard to the optimization of the production of automobiles, the
sector most prominently featured in the literature, the competition by PSA launched in the 2000s,
where they made their algorithm public, has been the only instance where a company shared this type

of knowledge.

Another solution to this conundrum might be an in-depth qualitative interview-based study, using the

opinions of experts to evaluate the ideas put forth in this study.

Summarizing, this article provides not just a solution to a single current problem but an overview of
the major questions that might rightfully be asked and evaluates their relevance with regard to sus-

tainability, making it more timeless than focusing on a single use case could ever be.
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Kundenpraferenzen fur Bio-Lebensmittel
in deutschen Lebensmittelladen.
Ergebnisse eines Discrete-Choice Experiments

Abstract

Hintergrund: Diese Studie leistet einen Beitrag zur Erforschung des Verbraucherverhaltens im Lebens-
mittelsektor und untersucht die Determinanten der Zahlungsbereitschaft fir Bio-Produkte wie Milch,
Fleisch, Apfel, Kartoffeln und Wein, die in deutschen Markten fiir den schnelldrehenden Konsum dau-
erhaft verfigbar sind. Ziel der Studie ist es, die Zahlungsbereitschaft zu ermitteln und den Einfluss aus-

gewadhlter sozio6konomischer Variablen auf die Praferenzstruktur aufzuzeigen.

Design/Methodik/Vorgehensweise: Die Autoren wenden ein Discrete Choice Experiment an, um die
Zahlungsbereitschaft und soziookonomische Determinanten valide zu bestimmen. Es wurden 400 In-
terviews mit jeweils acht Wahlkarten durchgefiihrt, was zu 3.200 Datenséatzen fiihrte. Die Verwendung
eines Multinominal- und eines Latent-Class-Modells liefert Aussagen Uber die Heterogenitat der Vari-
ablen innerhalb und zwischen den Klassen, indem Klassen auf der Grundlage statistisch gewichteter

soziodemografischer Merkmale gebildet werden.

Ergebnisse: Die Ergebnisse zeigen signifikante Einfllisse der meisten Merkmalsausprdagungen auf die
Nutzenfunktion in beiden Modellen und eine stark heterogene Verteilung der Zahlungsbereitschaft

zwischen den beiden gebildeten Klassen.

Originalitat/Wert: Die Ergebnisse beleuchten nach Kenntnis der Autoren den deutschen Markt fur in-
tensiv genutzte Bioprodukte und kénnen zur Optimierung von Marketingkonzepten fiir den Lebens-

mitteleinzelhandel speziell auf dem deutschen Markt genutzt werden.

Keywords:

Discrete Choice Experiment, Bio-Lebensmittel, Zahlungsbereitschaft, strategisches Marketing
JEL: D12, D47, M31
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1 Einleitung

1.1 Der deutsche Markt fiir Bio-Lebensmittel

Der Markt fir Bio-Lebensmittel in Deutschland ist von 4,1 % im Jahr 2011 auf 6,8 % im Jahr 2021 ge-
wachsen. Allerdings ist die Wachstumsrate im Jahr 2021 eine der niedrigsten seit 2010 (Statista 20223,
b) und im Jahr 2022 ist der Umsatz um etwa 3,5 % gesunken (Statista 2023). Verbraucher kaufen Bio-
Produkte vor allem in Supermarkten (91 %), Discountern (71 %), Backereien (64 %) und in verschiede-
nen Lebensmittelgeschaften. Rund 58 % kaufen Bio-Produkte in Biomarkten oder direkt beim Erzeuger
(BMEL 2022). Durch externe Faktoren wie die Inflation, die COVID19-Pandemie und Engpésse in der
Lieferkette steht der Markt fiir Bio-Lebensmittel unter besonderem Druck, da die Bereitschaft der Kun-
den, fiir Bio-Qualitat einen héheren Preis zu zahlen, mit steigenden Ausgaben fiir dieses Segment im
Vergleich zu konventionellen Produkten abnimmt. Seit Beginn der Pandemie ist das Interesse der Ver-
braucher an Bio-Produkten gestiegen. Im Jahr 2022 gaben rund 82 % der Befragten an, Bio-Lebensmit-
tel haufig oder gelegentlich zu kaufen, im Jahr 2020 waren es noch 72 % (BMEL 2023). Das Wachstums-
potenzial in diesem Marktsegment wird von der Nachfrageseite bestimmt, da die Grenzkosten der An-
bieter nur sehr begrenzt gesenkt werden kdnnen. Dies liegt vor allem an den natirlichen Restriktionen
der industriellen landwirtschaftlichen Produktion und an der Optimierung der Grenzkostenkurven, die
in den letzten Jahren aufgrund des zunehmenden Wettbewerbs auf weitgehend gesattigten Markten
bereits stattgefunden hat (BOELW 2022).

1.2 Praferenzstrukturen fur Bio-Lebensmittel

Die Nachfrage auf dem Markt fiir Bio-Lebensmittel weist eine ausgepragte Preissensibilitdt auf (Mey-
erding 2018). Die Auswirkungen von Kostensteigerungen auf das Verbraucherverhalten und die Aus-
wirkungen von sich verdndernden Preisrelationen sind wesentliche Bestimmungsfaktoren fiir die zu-
kiinftigen Wachstumspfade von Bio. Ein deutlicher Nachfrageriickgang in Verbindung mit einem Um-
satzriickgang im Lebensmitteleinzelhandel wird zu einer Straffung des Sortiments fiihren. Dies wirkt
sich auf die gesamte Lieferkette aus, da die Lebensmittelldaden in Deutschland aufgrund ihrer starken
Marktposition die notwendigen Preissenkungen weitergeben kénnen, um die Nachfrage bei den Er-
zeugern anzukurbeln. Um diese Effekte zu messen und die Entwicklungspfade in diesem Marktsegment
stabil zu prognostizieren, ist es notwendig, die Praferenzen fiir einzelne Produktmerkmale zu ermitteln
(Bazzani et al. 2017; Marreiros 2021). Diese Daten kénnen genutzt werden, um spezifische Kundenak-

tionen zu isolieren und zu analysieren.
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Das Ziel dieser Studie ist es, Praferenzen fiir Bio-Lebensmittel in deutschen Lebensmittelgeschaften zu
identifizieren. Wir verwenden ein Discrete Choice Experiment (DCE) zur Schatzung der marginalen Zah-
lungsbereitschaft (ZB) fir einzelne Attribute und soziodemografische Determinanten dieser Werte.
Nach unserer Kenntnis haben in den letzten Jahren nur sehr wenige Studien DCE verwendet, um dieses
deutsche Marktsegment zu untersuchen. Der Rest dieses Beitrags ist wie folgt gegliedert. Abschnitt 2
enthalt Hintergrundinformationen auf der Grundlage der relevanten Studien. Abschnitt 3 beschreibt
die Methodik, und Abschnitt 4 stellt das Modell und die Ergebnisse vor. In Abschnitt 5 werden die
Ergebnisse diskutiert und Empfehlungen und MalRnahmen fiir den Lebensmitteleinzelhandel abgelei-
tet.

2 Marktsituation und Stand der Forschung

2.1 Preisdruck auf dem deutschen Markt fiir Bio-Lebensmittel

Die steigende Inflationsrate in Deutschland, insbesondere bei Lebensmitteln und Energie, und die
wahrgenommene Bedrohung der Versorgungssicherheit konnen dazu fihren, dass der bisherige Trend
stetig steigender Wachstumsraten fiir Bio-Lebensmittel zu Ende geht und zu einem Verlust von Markt-
anteilen fuhrt. Ziel der Untersuchung ist es, herauszufinden, inwieweit die Verbraucher auf diese ver-
anderten Rahmenbedingungen reagieren und ihr bisheriges Kaufverhalten im Bereich Bio-Lebensmit-
tel anpassen. Mehrere Studien zu den Praferenzen der Verbraucher fiir Bio-Lebensmittel zeigen eine
Praferenzheterogenitat, die durch unterschiedliche Einfliisse von Produktattributen und soziodemo-
grafischen Variablen verursacht wird (z. B. Paul/Rana 2012; Asante-Addo/Weible 2019). Die Einfluss-
faktoren sind der erwartete Gesundheitsnutzen, die Bildung, die Nutzeneffekte von Bio-Lebensmitteln
und die Produktverfiigbarkeit. Diese Faktoren haben einen positiven Einfluss auf die ZB fiir Bio-Pro-
dukte (Paul/Rana 2012).

2.2 Wie verschiedene Produkteigenschaften das Kaufverhalten beeinflussen

Auch Personlichkeitsmerkmale bestimmen das Kaufverhalten. Bazzani et al. (2017) fanden einen posi-
tiven Effekt von Vertraglichkeit und einen negativen Effekt von Extraversion auf die individuelle ZB fiir
lokal erzeugtes und biologisches Apfelmus. Studien zur Marktsegmentierung zeigen unterschiedliche
Einstellungen zu den Attributen der Regionalitdt von Bio-Produkten. Demografische und verhaltens-
bezogene Variablen sowie Wissen haben starkere Auswirkungen auf das Konsumverhalten als die Ein-
stellung zu Bio-Produkten (Marreiros 2021). Dies unterstreicht, dass die Marktsegmentierung neben
dem Kaufverhalten und der Kaufhaufigkeit Kenntnisse tGber soziodemographische Determinanten der
Praferenzen fiir einzelne Attribute von Bio-Produkten erfordert. Lokale und im Inland erzeugte Lebens-

mittel und Produkte mit Qualitatssiegeln haben positive Auswirkungen auf die individuelle Nutzen-
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funktion (Meyerding 2018). Auch die Riickverfolgbarkeit bestimmt das Konsumverhalten auf den Le-
bensmittelmarkten, wenn die Verbraucher auf Attribute wie Informationen tiber den Einsatz von Pes-
tiziden und Diingemitteln Wert legen (Kabir et al. 2023). Diese Praferenz wird in unserer Studie durch
die ZB fiir Bio-Siegel dargestellt. Die Ergebnisse zu Giitesiegeln und lokaler Produktion zeigen deutliche
Unterschiede im Einfluss der einzelnen Merkmale auf die ZB. Dies wirft die Frage auf, ob lokale Erhe-
bungen fir einzelne Produkte, wie die von Bazzani et al. (2017) in Italien, geeignet sind, um ein System
zur Beschreibung des Einflusses von soziodemografischen Merkmalen und Einstellungen auf die Aus-
richtung und Positionierung von Bio-Segmenten zu entwickeln. Die Verwendung von Giitesiegeln spielt
ebenfalls eine wichtige Rolle im Kaufprozess, allerdings bei einem geringen Bekanntheitsgrad von Bio-
Siegeln (Meyerding 2018). Der Zusammenhang zwischen dem Konsum von Bio-Lebensmitteln und dem
individuellen Gesundheitszustand ist ein weiterer Forschungsgegenstand in der Literatur. Entschei-
dend ist dabei die individuell wahrgenommene Definition von Bio-Lebensmitteln. In Deutschland reicht
es flir das Bio-Siegel aus, auf den Einsatz von Pestiziden in der Lebensmittelproduktion zu verzichten.
Bio-Siegel auf dem deutschen Markt verlangen von den Erzeugern zusatzliche qualitatssichernde MaR-
nahmen, wie den Verzicht auf leistungssteigernde Medikamente in der Fleischproduktion. Yormirzoev
et al. (2020) fanden auf dem russischen Markt eine hohere ZB fiir Bio-Milch im Vergleich zu anorgani-
scher Milch und keine Unterschiede zwischen den ZB-Werten fiir gekennzeichnete und nicht gekenn-
zeichnete Bio-Milch.

Die Platzierung von Produkten am Point of Sale (POS) kann die Wahrnehmung dieser Produkte und
ihren Wiedererkennungswert beeinflussen, was wiederum das Kaufverhalten beeinflusst. Lebensmit-
telqualitat und -beschaffenheit sind wichtige Entscheidungskriterien. Beide Produkteigenschaften
werden durch Attribute wie die Warenprasentation am POS und die Art der Verpackung beeinflusst.
Der Sicherheitsaspekt beim Verzehr verderblicher Produkte hat laut einer Studie tGber den sri-lanki-
schen Markt (Ranasingha et al. 2019) einen starken Einfluss auf die ZB fiir lokale Friichte wie Trauben
und Granatapfel. Das Preisbewusstsein der Verbraucher stellt ein Hindernis fir den Kauf von Bio-Le-
bensmitteln dar und tragt zur Verbreitung von Labels fiir konventionelle Lebensmittel bei (Olbrich et
al. 2014). Diese Entwicklung erfordert eine eingehende Untersuchung der Bedeutung von Labels und

POS im Kaufprozess und ihrer Auswirkungen auf Praferenzstrukturen.

Eine weitere Determinante der ZB fiir Bio-Produkte ist die Auswirkung der individuellen Einstellung zu
Lebensmitteln auf die Verbraucherpraferenzen. Asante-Addo und Weible (2019) fanden in Ghana sig-
nifikante und heterogene Auswirkungen der Einstellung zu Lebensmitteln auf die ZB der Einwohner.
Da nationale Bedingungen wie Lebensmittelgesundheit und Qualitatsstandards die individuellen Er-
wartungen und Praferenzen beeinflussen kdnnen, missen die geografischen Auswirkungen dieser De-

terminante weiter erforscht werden.
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Wir greifen die Ergebnisse von Paul und Rana (2012) auf, indem wir davon ausgehen, dass Verbraucher
Bio-Lebensmittel kaufen, wenn der Gesamtnutzen die Kosten des Konsums von Bio-Lebensmittel Giber-
wiegt. Zur Untersuchung wird ein DCE angewendet, um die marginale ZB (MZB) fir einzelne Bio-Attri-
bute und spezifische Stufen zu ermitteln. Dadurch werden die von Asante-Addo und Weible (2019),
Paul und Rana (2012), Bazzani et al. (2017), Marreiros (2021) sowie Meyerding (2018) verwendeten
Modelle um die Variable Haushaltsmitglieder erweitert, um zu untersuchen, ob diese Variable die Nut-
zenfunktion im MNL-Modell beeinflusst. Das zusatzlich verwendete LC-Modell erméglicht es, hetero-
gene Praferenzstrukturen durch die Bildung von Klassen mit den dazugehérigen Zugehorigkeitsfunkti-
onen aufzudecken und die Giiltigkeit der Ergebnisse flir den deutschen Markt zu Giberprifen. Basierend
auf diesen Zusammenhangen wurden die folgenden Hypothesen zu den Auswirkungen auf die Nutzen-
funktion fiir Bio-Lebensmittel entwickelt:

H1: Eine steigende HaushaltsgrofRRe hat einen positiven Effekt auf die Nutzenfunktion.

H2: Weibliche Konsumenten haben eine hohere Praferenz fur Bio-Lebensmittel als mannliche.
H3: Jingere Verbraucher haben eine héhere Praferenz fir Bio-Lebensmittel.

H4a: Ein steigendes Nettoeinkommen wirkt sich positiv auf die Nutzenfunktion aus.

H4b: Steigende Durchschnittsausgaben haben einen positiven Effekt auf die Nutzenfunktion.
H5: Lokale und regionale Produkte haben den hochsten positiven Einfluss auf die ZB.

H6: Bio-Glitesiegel wirken sich positiv auf die ZB aus.

H7: Der Verkaufsort hat einen Einfluss auf die ZB.

H8: Unverpackte Produkte haben den starksten Einfluss auf die ZB.

H9: Die Marke des Herstellers hat die hochste ZB im Vergleich zu anderen Marken.

3 Forschungsmodell

Die soziodemographischen Determinanten des ZB fiir einzelne Attribute der untersuchten Produkte
oder Dienstleistungen in hypothetischen Marktsituationen kénnen geschatzt werden und der Nutzen
der Verwendung eines Produkts kann in einzelne Attribute wie Qualitat, Art der Inhaltsstoffe und im

Produktionsprozess verwendete Faktoren zerlegt werden.

3.1 Erhebungsdesign und DCE-Aufbau

Der DCE ist in einen Fragebogen eingebettet, der Fragen zur aktuellen Lebenszufriedenheit, zur Ein-
stellung zu Bio-Lebensmitteln und zu persénlichen Daten enthélt. Die Stichprobe wurde von der Firma

Omnipanel durchgefiihrt, und die Befragten wurden tiber den Grund fiir die Durchfiihrung dieser Un-
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tersuchung, die Verwendung ihrer Daten und dariber informiert, dass mit der Teilnahme an der Um-
frage keine Risiken verbunden sind. Es wurde ein Datensatz von N = 3.200 mit einer probabilistischen
Stichprobe von 400 und jeweils acht Auswahlsatzen erstellt (Lizin et al. 2022; deBekker et al. 2015).
Die Anzahl der Attribute und die entsprechenden Ebenen werden durch gegenldufige Faktoren be-
stimmt: Je mehr Attribute verwendet werden, desto hoéher ist der Informationsgehalt der Befragten.
Allerdings steigt damit auch der zeitliche und inhaltliche Aufwand fiir die Befragten (DeShazo und
Fermo 2002). Die definierten Attribute und Ebenen spiegeln die Erkenntnisse aus der in Abschnitt 2
beschriebenen Literatur wider und werden als relevant fiir die Verbraucher angenommen. Bei der Aus-
wahl der Attribute wurden Studien wie die von Johnston et al. (2017) und DeShazo und Fermo (2002)
bericksichtigt, um die Anzahl der Attribute auf die zentralen Eigenschaften von Bio-Lebensmitteln zu

beschranken.

Dies geschieht, um Verzerrungen durch Informationsverzerrungen und Nichtbeachtung von Attributen
zu reduzieren und die Konstruktvaliditdt zu erhohen (Mariel 2021). Der Fragebogen und das Auswahl-
design wurden im Rahmen einer Vorstudie von Studierenden in Bachelorstudiengangen entwickelt und
gestaltet. Wir gehen davon aus, dass alle Attribute das individuelle nutzenmaximierende Verhalten
eines Konsumenten bestimmen. Beim ersten Attribut “Herkunft” wird davon ausgegangen, dass die
Konsumenten von Bio-Lebensmitteln und Getranken sensibel fiir Nachhaltigkeit sind. Diese Annahme
erhoht den Nutzen dieses Attributs mit dem Grad der Lokalitat, d. h. je kiirzer die Wertschopfungs-
kette, desto hoher der erwartete Nutzen. Bei “Verpackung” und “POS” werden Effekte der Verpa-
ckungsart und des Verkaufsortes auf den wahrgenommenen Nutzen angenommen. Entsprechend dem
Maximierungsverhalten der Haushalte bestimmt das Vorhandensein eines “Gitesiegels” und dessen
Qualitatsstandard die Wirkung auf die Nutzenfunktion. Bei “Marke” wird angenommen, dass der wahr-
genommene Status einer Marke die Nutzenfunktion bestimmt. Das Attribut “Preis” ist in DCE Standard
und wird fiir die Berechnung des MWTP fiir einzelne Attribute in Bezug auf ein vorgegebenes Stan-

dardproduktdesign benoétigt.

Die Auswahl der Attribute basiert auf einer Vorstudie und wurde durch Studien zum Konsumentenver-
halten zu Bio-Lebensmitteln ergdnzt (Hempel/Hamm 2016). Jedes Attribut hat, je nach Auspragung,
drei bis sechs Stufen. Die Variation der Stufen fir jedes Attribut (Tabelle 1) ermdglicht die Konstruktion
einer hypothetischen Marktsituation und die Untersuchung der angegebenen Praferenzen der Ver-

braucher.
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Tabelle 1: Attribute und Level

Attribute Level
Herkunft lokal; regional; national; EU-weit; weltweit

nicht verpackt oder selbstverpackt; Karton oder Papier; Glas;
Verpackung

Kunststofffolie; Hartplastik

Verkaufsstelle

nach Kategorie / nur Bio-Produkte; separate Platze fiir Bio-Lebens-
mittel; In-Shop-Bioladen

ohne; nach EU-Standard; Deutsche Giitesiegel z. B. Bioland, De-

Label

meter, Naturland?!

ohne Markenzeichen oder Marke unbekannt; Eigenmarke, z. B.
Marke »a“, ,Naturgut”; Herstellermarke, z. B. ,Alnatura”; Premium-

marke, z. B. ,,Bio Gourmet”

Maximaler Preisaufschlag

0 %; 25 %; 50 %; 75 %; 100 %

Quelle: eigene Tabelle

Zwei generische Alternativen und eine Nicht-Kauf-Option werden prasentiert, wenn die Befragten

nicht bereit sind, eine der Optionen auf der Auswahlkarte zu wahlen. Die Befragten wurden gebeten,

jede der acht vorgelegten Auswahlkarten zu beantworten. Die Kombinationen der einzelnen Attribute

und der dazugehorigen Stufen wurden zufallig ausgewahlt. Jedes Attribut und jede Stufe reprasentiert

die Merkmale von Bio-Produkten, die fiir die Wahl des Verbrauchers am POS von groRer Bedeutung

sind. Der Schwerpunkt liegt auf den in Deutschland standig erhaltlichen Bioprodukten: Milch, Fleisch,

Apfel, Kartoffeln und Wein. Die Analyse der Ergebnisse bezieht sich auf eine Standardvariante der aus-

gewahlten Produkte aus konventioneller Produktion ohne zusatzliche Stufen. Das folgende Beispiel ist

eine stochastische Kombination von sechs Attributen mit jeweils einer vordefinierten Stufe.

1

Siehe z. B. Bio-Siegel: https://www.oekolandbau.de/en/bio-siegel/.
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Tabelle 2: Beispiel fiir eine Wahlkarte

Attribut Produkt A Produkt B Kein Kauf
Herkunft regional lokal
Verpackung Kunststofffolie Unverpackt
Verkaufsstelle nach Kategorie / nur Bio- separate Platze fir Bio-
(POS) Produkte Lebensmittel Ich wahle
keine Option
Label Keins EU-Standard
Marke Herstellermarke Premiummarke
Preisaufschlag (%) 100 0
Ich wahle r T f.‘"
Quelle: eigene Tabelle

Das Softwarepaket NGene (ChoiceMetrics 2012) wurde verwendet, um die Attribute und Merkmale
der Produktalternativen fiir ein geeignetes statistisches Design anzuordnen. Es wurde ein effizientes
fraktionales faktorielles Design erstellt, um Korrelationen zwischen den Attributsebenen auf der
Grundlage von Erkenntnissen aus der Literatur auszuschlieBen (Bliemer/Collins 2016). Die Standard-
fehler der zu schatzenden Parameter wurden fir ein multinomiales Logit-Modell minimiert (d-Effi-
zienzkriterium) (Rose/Bliemer 2008). Die Prioritaten wurden auf der Grundlage von Erkenntnissen aus
der Literatur gewahlt (Mariel et al. 2021). Unplausible und dominante Kombinationen wurden ausge-

schlossen.

3.2 Modellbeschreibung

Diskrete Auswahlexperimente beruhen auf hypothetischen Entscheidungen, die anhand einer befrag-
ten Stichprobe der Zielpopulation getroffen werden. Es wird angenommen, dass die Entscheidungen
der Befragten den Nutzen maximieren, und jede Alternative i kann durch eine Nutzenfunktion Ui dar-
gestellt werden. Zur Analyse der Daten wurde ein Zufallsnutzenmodell (RUM) verwendet (McFadden,
1974). In unserem theoretischen Modell der Kaufentscheidung gehen wir davon aus, dass der Gesamt-
nutzen eines Bio-Produkts die Summe des Nutzens der einzelnen Attribute und eines konstanten Nut-

zens ist. Der Nutzen eines Bio-Produkts lasst sich zum Beispiel wie folgt beschreiben:
U, = B, + Brorig + Brpack + B3pos + Luseal + fsbran + €;. (1)

Der Term Ux steht fiir den Nutzen, den ein Befragter aus dieser spezifischen Konfiguration des Bio-

Produkts zieht, Bn steht fir den Nutzenzuwachs oder -verlust eines Bio-Produkts in seiner Basiskonfi-
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guration im Vergleich zu keinem Konsum, und die Ubrigen B-Parameter stehen fiir den aus den ent-
sprechenden Attributen abgeleiteten Nutzen. €i ist der nicht-beobachtbare Teil von Ux, der den Feh-
lerterm darstellt. Flr jede Option in der Auswahlmenge wahlt der Befragte die Option, die den hochs-
ten Nutzen bietet. Um die Zahl der Beobachtungen in unserer Studie zu erh6hen, wurde jeder Befragte
achtmal gebeten, diese Wahl unter Verwendung verschiedener Attributwerte zu treffen. Die Anwen-
dung der DCE basiert auf den methodischen Standards des RUM und verwendet das Discrete-Choice-
Regressionsmodell (McFadden 1974) und das LC-Modell zur Schatzung des ZB und zur Untersuchung
der Praferenzheterogenitat (Truong/Hensher 2014; Rousseau 2015).

Der ZB ist der Geldbetrag, den die Verbraucher bereit sind, fiir ein Produkt zu zahlen, das die zugrun-
deliegende Eigenschaft aufweist, z. B. Lebensmittel aus der Region oder nach zertifizierten Standards
hergestellte Bioprodukte.

4 Ergebnisse des Modells

Fiir die statistische Analyse haben wir die Software R-Studio verwendet. Mit Hilfe des Apollo-Pakets
flihrten wir ein MNL- gefolgt von einem LC-Modell durch, um die Auswirkungen der einzelnen Attribute
und der sozio6konomischen Variablen auf das Wahlverhalten zu schatzen und die MWTP fir die ein-

zelnen Attribute zu ermitteln. Tabelle 3 veranschaulicht die persénlichen Daten.

Tabelle 3: Profil der Stichprobe

Mittel- Std.-
Variable

wert Abw.
Gesundheitsstatus: 1 = sehr gut, 2 = gut, 3 = zufriedenstellend, 4 = weniger gut,

2,44 0,99
5 =schlecht
Haushaltsmitglieder 2,2 1,2
Alter 49,8 15,5

Weiblich = 48.3 %, mannlich =51.7 %

Wohnort: landlich = 26 %, Kleinstadt = 36.3 %, Stadt =37.7 %

Durchschnittliche Ausgaben pro Monat fir konventionelle Lebensmittel und
2.911 1.923.5
Getranke in €

Durchschnittliche Ausgaben pro Monat fiir Bio-Lebensmittel und Getrdanke in € | 682,2 824,5

Quelle: eigene Tabelle
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4.1 Multi Nominal Logit und Latent Class Model

Tabelle 4 gibt einen Uberblick iiber die durchschnittliche Auswirkung der einzelnen Attribute auf die
Nutzenfunktion und das Konfidenzintervall. Der negative und signifikante Koeffizient der ASC der Opt-
Out-Alternative impliziert, dass die Befragten im Durchschnitt dazu neigen, in Bio-Produkte zu inves-
tieren, wenn alles andere gleichbleibt. Die Koeffizienten fiir das Attribut Regionalitat sind hoch signifi-
kant und positiv. National und regional produzierte Waren werden bevorzugt. Die Koeffizienten fiir
das Attribut Verpackung sind ebenfalls signifikant, mit Ausnahme des Koeffizienten fiir die Ebene
Kunststofffolie. Karton/Papier und, in geringerem MaRe, Glasverpackungen werden gegeniber ande-
ren Verpackungsmaterialien bevorzugt. Vor allem fiir Folienverpackungen haben die Befragten kaum
eine Praferenz. Die Prasentation am POS spielt bei der Kaufentscheidung keine groRe Rolle, denn die
Koeffizienten sind alle signifikant, aber niedrig. Der Koeffizient fiir ein Gltesiegel nach EU-Norm ist
signifikant und deutet auf eine hohe Praferenz fiir dieses Attributniveau hin. Beim Attribut Marke wird
die Herstellermarke gegeniiber den anderen Stufen deutlich bevorzugt. Dieser Wert ist hoch signifi-
kant.

Tabelle 4: Ergebnisse der MNL Modelschétzung
Attribute und Level Koeffizient Std. Abw. 95%-Konfidenzintervall
ASC_A -0,1827*** 0,0701 -0,1913 -0,1740
ASC_B -0,184*** 0,0701 -0,1927 -0,1754
Herkunft: lokal 0,916*** 0,1177 0,8940 0,9379
Herkunft: regional 0,9478*** 0,1277 0,9250 0,9706
Herkunft: national 0,4404*** 0,1144 0,4182 0,4627
Herkunft: EU-weit 0,4809*** 0,1070 0,4611 0,5008
Verpackung: unverpackt 0,8137*** 0,1201 0,7928 0,8346
Verpackung: Karton/Papier 0,6383*** 0,1263 0,6156 0,6609
Verpackung: Glas 0,5991*** 0,1232 0,5755 0,6226
Verpackung: Kunststofffolie 0,1224 0,1006 0,1014 0,1434
POS: separate Platze fir Bio-Lebensmtl. | 0,1285** 0,0704 0,1137 0,1432
POS: In-Shop-Bioladen 0,1086** 0,0633 0,0950 0,1222
Label: EU-Standard 0,1854*** 0,0690 0,1725 0,1982
Label: Deutsch 0,2295*** 0,0755 0,2157 0,2432
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Marke: Eigenmarke 0,2635*** 0,0757 0,2482 0,2787
Marke: Herstellermarke 0,3399*** 0,0861 0,3246 0,3552
Marke: Premiummarke 0,2473*** 0,0792 0,2307 0,2639
Maximaler Preisaufschlag -0,0188%** 0,0013 -0,0190 -0,0186
Soziodemografische Variablen Koeffizient Std. Abw. 95%-Konfidenzintervall
ASC Haushaltsmitglied (H1) 0,3235%** 0,0996 0,3126 0,3344
ASC Geschlecht (H2) 0,397** 0,1711 0,3770 0,4171
ASC Alter (H3) -0,0115** 0,0057 -0,0122 -0,0108
ASC Nettoeink. pro Haushalt (H4a) -0,0186 0,0262 -0,0217 -0,0155
ASC Durchschnittsausgaben fir Bio-Le-

bensmittel und Getrdanke (H4b) 0,0006™** 0,0001 0,0006 0,0006

Signifikanz (p-Werte): * =p< 0,1 **=p<0,05 *** =p< 0,01

Quelle: eigene Tabelle

Die negativen und signifikanten ASC-Werte zeigen, dass die Wahl der Standardalternative ohne nut-
zensteigernde Stufen zu einer Nutzenminderung flihrt. Abweichungen von dieser Standardalternative
flihren zu einer Erhéhung des Nutzens. Die positiven Werte der Koeffizienten fiir die einzelnen Stufen
der Attribute Regionalitat, Verpackung, Prasentation am PQOS, Siegel und Marke bestatigen diesen Nut-
zeneffekt, denn sie deuten darauf hin, dass eine Abweichung vom Standard Uber die jeweilige Stufe zu
einer Nutzenerhohung fiihrt. Die vier Koeffizienten fiir das Attribut Regionalitdt sind alle auf dem 1 %-
Niveau signifikant. Den groBten Nutzenzuwachs haben lokal und regional produzierte Produkte im Ver-
gleich zu Produkten, die global oder ohne rdaumlichen Bezug produziert werden. Die Merkmale natio-
nale und EU-weite Produktion fiihren ebenfalls zu einem signifikanten Nutzenanstieg, der jedoch nur
etwa halb so stark ausgepragt ist. Im Vergleich zu Verpackungen aus Hartplastik, die hier als Standard
gesetzt wurden, haben unverpackte Waren eindeutig den gréSten Nutzen. Im Vergleich zur Standard-
alternative ohne Biosiegel zeigt sich ein signifikanter positiver Effekt auf die Nutzenfunktion beim Kauf
eines Produkts mit einem Biosiegel nach EU-Standard oder einem deutschen Siegel. In beiden Fallen
sind die Auspragungen dhnlich wie beim POS-Attribut. Auch die jeweiligen Marken der untersuchten
Produkte haben einen signifikanten, aber nicht sehr ausgepréagten Nutzeneffekt gegeniiber der Stan-
dardangabe keine oder unbekannte Marke. Die Verbraucher bevorzugen Herstellermarken wie “Alna-
tura” gegeniiber der Standardvariante. Etwas weniger stark ausgepragt ist der positive Nutzeneffekt

oui n

beim Kauf von Eigenmarken wie “ja”.

Die signifikanten Koeffizienten der sozio6konomischen Variablen weisen auf die heterogenen Auswir-

kungen dieser Werte auf die Nutzenfunktion hin. Haushaltsmitglieder und Geschlecht zeigen einen
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signifikant positiven Nutzeneffekt. Fir die bindre Variable Geschlecht bedeutet dies, dass Frauen Ab-
weichungen von der Standardalternative signifikant hher einschatzen als Manner. Mit zunehmendem
Alter nimmt die Praferenz fir Abweichungen von der Standardalternative leicht ab. Die signifikante
Variable durchschnittliche Ausgaben fiir Bio-Lebensmittel und Getrdanke hat wenig Einfluss auf die Ver-
braucherpraferenzen. Preiserh6hungen werden von den Verbrauchern negativ bewertet, was im Ein-

klang mit der mikro6konomischen Nutzentheorie steht.

Die Hypothesen H1 bis H4b wurden anhand der Ergebnisse des MNL-Modells getestet. H1, H2 und H3
kénnen bestatigt werden, da die erwarteten Assoziationen signifikant sind und einen niedrigen Effek-
tivwert aufweisen. Die Annahme, dass weibliche Konsumenten hdohere Praferenzen fiir Bio-Lebensmit-
tel haben als Manner (H2), stimmt mit den Ergebnissen von Printezis et al. (2019) Giberein. Dariiber
hinaus bestatigten Medici et al. (2021) die erwartete negative Korrelation des ZB mit dem Alter (H3).
Der positive Effekt des Einkommens (H4a) wird verworfen, da der Koeffizient nicht signifikant ist. Die
Auswirkungen des Einkommens auf die ZB sind in der Literatur uneinheitlich. Boccaletti und Nardella
(2000) zeigten einen signifikanten Effekt, wahrend Medici et al. (2021) keinen signifikanten Effekt fan-
den. Die Annahme, dass eine Erhéhung der durchschnittlichen Ausgaben einen positiven Effekt auf die
Nutzenfunktion fur Bio-Lebensmittel (H4b) hat, wird akzeptiert, allerdings mit sehr geringem Effekt,
was mit den Ergebnissen von Kabir et al. (2023) Gbereinstimmt.

Die Ergebnisse des LC-Modells bestatigen die Annahme der Heterogenitat zwischen den gebildeten
Klassen. Die Wahrscheinlichkeit, Mitglied der ersten Klasse zu sein, betragt 32,1 % und die Wahrschein-
lichkeit, dass eine Person zur zweiten Klasse gehort, 67,9 %. In Klasse eins sind nur fiir das Attribut
Verpackung die Koeffizienten flir zwei von drei Stufen und das Attribut Preis auf dem 1 %-Niveau sig-
nifikant. In der zweiten Klasse sind alle Einzelwerte auf dem 1 %-Niveau signifikant, mit Ausnahme
einer Stufe des Attributs Siegel. Ahnlich wie beim MNL-Modell haben national und regional herge-
stellte Produkte den starksten Nutzen. Auch in der EU hergestellte Produkte erhéhen den Nutzen sig-
nifikant. Unverpackte Produkte und Verpackungen aus Karton/Papier, Kunststoff oder Glas werden
gegeniber dem Standard deutlich bevorzugt. Alle anderen Merkmalsauspragungen bewirken ebenfalls
positive Nutzeneffekte, allerdings in deutlich geringerem Umfang. Lediglich die Herstellermarke hat
einen etwas starkeren Einfluss auf die Nutzenfunktion. Die Preiserh6hungen werden erwartungsge-
mal flr beide Klassen negativ bewertet. Mit der Klasse zwei als Referenz haben Méanner eine hdohere
Wahrscheinlichkeit, Mitglied der Klasse zwei zu sein. Je groRRer die Anzahl der Haushaltsmitglieder ist,
desto groRer ist die Wahrscheinlichkeit, der Klasse zwei anzugehdren. Je adlter ein Befragter ist, desto
groRer ist die Wahrscheinlichkeit, dass er zur ersten Klasse gehort. Je héher die Bio-Ausgaben, desto
groRer ist die Wahrscheinlichkeit, zur zweiten Klasse zu gehoren. In allen anderen Fallen hatten die

individuellen Merkmale keinen signifikanten Einfluss auf die Klassenzugehdrigkeit.

Sowohl die BIC- als auch die AIC-Werte des LC-Modells waren niedriger als die des MNL-Modells. Dies

deutet auf eine bessere Anpassung des LC-Modells als des MNL-Modells hin.
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4.2 Marginale Zahlungsbereitschaftswerte

MWTP-Werte driicken den Kompromiss zwischen einem Attribut und den Investitionskosten aus, die
den individuellen Nutzen auf dem gleichen Niveau halten wiirden. Die MWTP-Werte wurden als pro-
zentualer Anteil der Investitionskosten flr eine Steigerung eines Attributs um eine Einheit ausgedriickt.
Tabelle 5 zeigt die MWTP-Schatzungen auf der Grundlage der MNL- und LC-Modelle. Die EW-Werte
lagen bei beiden Modellen innerhalb akzeptabler Grenzen; daher wurden sinnvolle Werte angenom-

men.

ErwartungsgemaR sind die KVA fir die regionalen und deutschlandweiten Attributwerte im MNL-Mo-
dell am hochsten. Dieser zusatzliche KVA deckt sich mit den Ergebnissen von Meyerding (2018). Fir
national produzierte Produkte ist der KVA etwas hoher. Diese Zuschlage entsprechen in etwa den ak-
tuellen Preisunterschieden zu konventionellen Produkten im Lebensmittelhandel in der Schweiz (BLW
2023).

Tabelle 5: Marginale ZB-Schétzungen basierend auf dem MNL- und auf dem LC-Modell

MNL Klasse 1 Klasse 2

Attribute MzZB S. A. | Mittelwert S. A. | Mittelwert S.A.

48,7%** 7,1 8,80%** 4,90 | 91,50*** 16,50
Herkunft: lokal

(47,3-50,1) (7,8 -9,8) (88,3-94,7)

50,4%** 7,5 6,10 8,20 | 92,20*** 17,70
Herkunft: regional

(48,9 - 51,9) (4,5-7,7) (88,7 —95,7)

23 4%** 6,3 -5,30 5,90 | 55,30%** 15,10
Herkunft: national

(22,2 -24,6) (-6,5--4,1) (52,3 -58,3)

25,6%** 6,2 11,40%** 5,30 | 15,50* 9,30
Herkunft: EU-weit

(24,4 - 26,8) (10,4 - 12,4) (13,7 -17,3)

43,3%** 6,5 23,80*** 7,40 | 66,80%** 12,40
Verpackung: unverpackt

(42,0 — 44,6) (22,3 -25,3) (64,4 - 69,2)
Verpackung: 33,9%%** 7,0 12,20*** 6,10 | 76,90*** 14,10
Karton/Papier (32,5-35,3) (11,0 -13,4) (74,1-179,7)

31,9%** 6,7 5,90 4,80 | 74,00%** 12,10
Verpackung: Glas

(30,6 —33,2) (5,0-6,8) (71,6 - 76,4)
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Verpackung: 6,5 5,3 -7,80 8,10 | 25,40%** 6,90
Kunststofffolie (5,5-17,5) (-9,4--6,2) (24,0 - 26,8)
POS: separate Plitze fur | 6,8* 3,8 |-6,20 4,90 | 24,70*** 5,90
Bio-Lebensmittel (6,1-7,5) (-7,2--5,2) (23,5-25,9)

5,8* 3,3 -4,40 4,00 | 17,00*** 4,70
POS: In-Shop-Bioladen

(5,2-6,4) (-5,2--3,6) (16,1-17,9)

9,9%*** 3,7 -9,00%** 5,40 | -7,90 6,70
Label: EU-Standard

(9,2-10,6) (-10,1--7,9) (-9,2 --6,6)

12,2%** 4,1 -10,20*** 4,30 | 3,70 4,30
Label: Deutsch

(11,4-13,0) (-11,0--9,4) (2,9-4,5)

14*** 4,2 -10,60*** 5,90 | -6,50 5,80
Marke: Eigenmarke

(13,2-14,8) (-11,8--9,4) (-7,6 —-5,4)

18,1%** 4,7 -8,80%** 5,30 | 12,80*** 5,40
Marke: Herstellermarke

(17,2-19,0) (-9,8--7,8) (11,7 -13,9)

13,2%** 4,3 -12,00%** 5,90 | 22,30*** 6,10
Marke: Premiummarke

(12,4-14,0) (-13,2--10,8) (21,1-23,5)

95%-Konfidenzintervalle in Klammern. * =p < 0,1 ** =p < 0,05 *** =p < 0,01

Quelle: eigene Tabelle

Empirische Untersuchungen zur Akzeptanz von Preisaufschlagen fir Bio-Lebensmittel in Deutschland
lagen nur flr das Jahr 2017 vor. Die Ergebnisse zeigen, dass etwa 50 % der Verbraucher bereit sind,
einen Aufschlag zwischen 5 % und 10 % zu zahlen (Statista 2023). Auffallig sind die deutlich niedrigeren
MWTP fiir die anderen Stufen dieses Attributs. Darliber hinaus fand Meyerding (2018) Unterschiede
von bis zu ca. 50 % zwischen ausgewdhlten lokalen und EU-weiten Bio-Lebensmitteln. Dieser Befund
deckt sich mit den Ergebnissen der Meta-Regressionsanalyse von Printezis et al. (2019), die zeigen,
dass es einen ZB fiir lokale Produkte mit Mehrwert im Vergleich zu lokalen Produkten gibt. Das Attribut
Verpackung ist ebenfalls durch einen heterogenen ZB gekennzeichnet. Bou-Mitri et al. (2021) unter-
suchten die Verbraucherpraferenzen fiir das Design von Lebensmittelverpackungen im Libanon und
fanden heraus, dass etwa 59 % bereit waren, mindestens 3 % mehr fiir eine bessere Verpackung zu
zahlen. Der hohe MWTP fiir dieses Attribut in Deutschland im Vergleich zu dem MWTP in weniger

entwickelten Landern kdnnte durch die hohe Praferenz fir Produkte mit wenig Verpackungsmaterial
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erklart werden (Marken/Wagenfeld 2020). Die beiden Stufen des POS-Attributs wurden gegeniiber der
Standardvariante bevorzugt. Die Wirksamkeit von Produktqualitdt und -sicherheit kann durch die Pra-
sentation am POS positiv oder negativ beeinflusst werden (Ellison et al. 2016). Zusammen mit unseren
eigenen Ergebnissen und denen von Meyerding (2018) kann davon ausgegangen werden, dass es eine
ausgepragte MWTP fiir das Attribut Siegel gibt, die mit zunehmender raumlicher Entfernung abnimmt.
Eine Befragung von Verbrauchern in Norwegen ergab, dass rund 55 % der Befragten bereit waren, fir
ein Bio-Siegel einen hoheren Produktpreis zu zahlen (Gustavsen/Hegnes 2020). Die verschiedenen
Marken werden von den Verbrauchern dhnlich bewertet. Diese Werte sind niedriger als die MWTP fir
regionale und nationale Herkunft und fiir eine Art von Verpackung, aber hoher als fir die anderen
Attribute.

Heterogene Praferenzstrukturen wurden im LC-Modell sichtbar. Die MWTP-Werte waren in Klasse eins
durchweg signifikant niedriger als in Klasse zwei. Mit Hilfe der Zugehorigkeitsfunktion lasst sich diese
Heterogenitat fur die soziobkonomischen Parameter Geschlecht, Alter, Lebensstandard und Ausgaben
fir Bio-Lebensmittel und Getranke erklaren. In Klasse eins lagen die MWTP-Werte fir das Attribut Re-
gionalitat im Vergleich zur Standardvariante im oberen Bereich des Spektrums. Der hochste MWTP
liegt fir die Attributstufen Karton/Papier und Glas fiir das Attribut Verpackung vor. Die Attribute Gu-
tesiegel und Marke haben negative Auswirkungen auf den MWTP.

In der zweiten Klasse stellt sich die Situation anders dar. Die Mitglieder waren bereit, fir Lebensmittel
aus der eigenen Region 91,5 % des Standardpreises zusatzlich zu zahlen. Fiir in Deutschland produ-
zierte Lebensmittel liegt dieser Wert bei 92,2 %. Auch in der EU hergestellte Produkte sind fir die
Befragten mit einem KVA von 55,3 % attraktiv. Global hergestellte Produkte verursachen einen deut-
lich geringeren Nutzeneffekt, wobei dieser Wert nur auf dem 5 %-Niveau signifikant ist. Der MWTP fiir
das Attribut Verpackung war ebenfalls heterogen. Der MWTP fiir unverpackte oder verpackte Pro-
dukte in Glas oder Karton/Papier war relativ hoch. Nur bei Kunststofffolien ist der KVA deutlich niedri-
ger. Der MWTP fiir getrennte Flachen und Bioldden im Laden ist vergleichsweise niedrig und weist nur
eine geringe Differenz auf. Beim Attribut Marke ist der MWTP fiir die Ebene Herstellermarken und

Premiummarke hoch signifikant und im unteren Bereich des gesamten Spektrums.

H5 kann bestatigt werden, da die ZB fiir die Attributsebenen lokal und regional in den Modellen MNL
und LC signifikant groBer sind als fiir die anderen Ebenen. Dies steht im Einklang mit den Ergebnissen
von Meyerding (2018) und Kabir (2023). H6 kann nur fir das MNL-Modell bestatigt werden, da es einen
signifikanten MWTP fiir ein Gitesiegel auf EU-Ebene und fiir Deutschland gibt. Im Gegensatz dazu zeigt
das LC-Modell heterogene Praferenzen. Die Mitglieder der ersten Klasse geben negative ZB fiir beide
Siegel an, wahrend die Werte der zweiten Klasse nicht signifikant sind. Die Ergebnisse des MNL-Mo-
dells stimmen mit denen von Bazzani et al. (2017) Giberein. Im LC-Modell wird jedoch deutlich, dass die

Zugehorigkeitsfunktion einen starken Einfluss auf die Praferenz fur Qualitatssiegel hat. H7 (POS) wird
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im MNL-Modell bestatigt. Im LC-Modell waren die ZB-Werte nur in Klasse zwei signifikant. Das ZB fir
unverpackte Produkte istim MNL-Modell am héchsten und fir Mitglieder der Klasse eins im LC-Modell.
Daher wurde H8 im LC-Modell bestatigt, jedoch nicht fiir die zweite Klasse. Unter der Annahme, dass
die Konsumenten auch fiir nachhaltige Verpackungsformen sensibilisiert sind, ist der hohe ZB fiir un-
verpackte Waren verstandlich. Die ZB fiir diese Attributstufe ist in Klasse zwei nicht die hochste, aber
die ZB fiur Karton oder Papier und fiir Glas sind kaum héher. H9 konnte in beiden Modellen bestatigt
werden. Wir gehen davon aus, dass dies durch die Ergebnisse von (Kabir et al. 2023) zur Rolle der
Rickverfolgbarkeit erklart werden kann, da die Herstellermarken auf dem deutschen Markt mit diesen

Qualitatseigenschaften werben.

5 Diskussion und Schlussfolgerung

5.1 Ergebnisse

Erstens zeigen die Ergebnisse, dass die Unterschiede zwischen den soziodkonomischen Variablen der
Stichprobe und denen der Gesamtbevdlkerung Deutschlands recht gering sind und daher als weitge-
hend reprasentativ angesehen werden kénnen. Zweitens wird deutlich, dass die meisten der unter-
suchten Attribute und Ebenen einen signifikanten Einfluss auf die Nutzenfunktion des Befragten ha-
ben. Von den sozio6konomischen Variablen im MNL-Modell haben nur die HaushaltsgréRe und das
Geschlecht einen signifikanten und relevanten Einfluss auf die Nutzenfunktion. Im LC-Modell ist die
Situation differenzierter und einige sozio6konomische Variablen beeinflussen die Wahrscheinlichkeit
einer Klassenzugehorigkeit. Drittens zeigen die Modelle eine heterogene Verteilung des MWTP zwi-
schen den beiden Modellen und innerhalb des LC-Modells. Dartiber hinaus haben Vriezen et al. (2023)
fanden dies in ihrer Metaanalyse der ZB fir riickverfolgbare Lebensmittelprodukte fiir Giber 80 % der
untersuchten Studien. Mitglieder der zweiten Klasse reagieren deutlich sensibler auf Produkteigen-
schaften, die mit Nachhaltigkeit in Zusammenhang stehen. Der MWTP fiir solche Attributstufen ist
deutlich hoher als der der Klasse eins, aber niedriger als der des MNL-Modells. Diese Ambivalenz steht
im Einklang mit den Ergebnissen friiherer Studien. Beispielsweise stellte Meyerding (2018) geringe Pra-
ferenzen fur Qualitdtssiegel fest, und Gustavsen und Hegnes (2020) zeigen eine Praferenz fiir dieses
Attribut bei mehr als der Halfte der Verbraucher. Auch die Vertrauenswiirdigkeit von Bio-Siegeln spielt
flr viele Verbraucher eine wichtige Rolle. Kabir et al. (2023) zeigten, dass die meisten Verbraucher in
Bangladesch wenig {iber den Informationsgehalt und die Uberpriifbarkeit nachhaltiger Lebensmittel
wissen, es aber eine ZB fir ein transparentes Etikett gibt. Loureiro (2007) kommt zu vergleichbaren
Ergebnissen fiir Verbraucher in Nordamerika und Stein und de Lima (2022) ermitteln diese Praferenz-
struktur fir EU-Lander. Die deutlich hoheren ZB-Werte fiir die anderen Attribute der zweiten Klasse
verdeutlichen das Marktpotenzial fiir Produkte mit einem hohen Maf an Attributen, die am starksten

mit Nachhaltigkeit verbunden sind. Beispielsweise kann ein regional hergestelltes Premium-
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Markenprodukt, in Papier oder Pappe verpackt und in einem Bioladen platziert, fast zum doppelten
Preis eines Standardprodukts angeboten werden. Es ist wichtig, die Praferenzstrukturen der jeweiligen
Zielgruppen und deren jeweilige Klassenstrukturen zu kennen. Die Vermarktung von Bio-Lebensmit-
teln mit diesen Attributstufen sollte gezielt an die Praferenzstruktur der Zielgruppe angepasst werden.
Die Ergebnisse der ZB-Analyse im LC-Modell legen insbesondere nahe, Frauen und jiingere Konsumen-
ten mit gréBeren Ausgabenanteilen fiir Bio-Produkte in der Zielgruppe anzusprechen. Diese Ergebnisse
fir den deutschen Bio-Markt stimmen mit den Erkenntnissen von Kabir et al. (iberein. (2023), die einen
héheren ZB fir transparente Etiketten junger Verbraucher in Bangladesch bestétigten. Die in Abschnitt
4.2 dargestellte Kumulierung der jeweils hochsten ZB fiir einzelne Attributstufen flhrt zu etwa einer
Verdoppelung des Produktpreises im Vergleich zum gleichen konventionell hergestellten Produkt. Zum
Vergleich: Der Preis fiir Bio-Frischmilch lag in Deutschland zwischen 2020 und 2021 etwa 45 % (iber
dem Preis fur konventionelle Milch. Bei Naturjoghurt betrdgt dieser Unterschied etwa 63 % (AMI,
2022). Im Jahr 2022 sank der Unterschied in der Milchproduktion von etwa 25 % auf 5 % (BLE 2023;
Statista 2023). Fur die Vermarktung des hier untersuchten Bio-Lebensmittel ist es daher wichtig, die
ZB auf die einzelnen Attributstufen und die Praferenzstruktur der Zielgruppe auszurichten. Diese Mal3-
nahmen sind sinnvoll, um dem permanenten Anstieg der Produktionskosten entgegenzuwirken. An-
bieter von Bio-Lebensmitteln profitieren von den abnehmenden Preisunterschieden zu konventionel-
len Produkten sowie dem relativ starkeren Anstieg der Marktpreise fiir vergleichbare konventionelle
Produkte seit 2021 (BOELW 2023a). Dariiber hinaus ist der Bio-Markt robuster, da er nicht auf knappe
Mineraldiinger mit volatilen Preisen angewiesen ist. Darliber hinaus sind Lieferketten in der Regel kiir-
zer und weniger anfallig (BOELW 2023b). Fiir die weitere Analyse soziodemografischer Determinanten
und regionaler Einflussfaktoren besteht auf der Grundlage von Vorkenntnissen Forschungsbedarf. Bei-
spielsweise kénnen Variablen im Zusammenhang mit den Lebensbedingungen, der Einstellung zu Er-
nahrung und -politik sowie dem Wissensstand tiber Erndhrungsaspekte die ZB fiir Bio-Attribute beein-
flussen. Landerspezifische Praferenzbeschrankungen (Ranasingha et al. 2019; Paul/Rana 2012; Asante-
Addo/Weible 2019) erfordern eine tiefere und umfassendere Analyse, um systematische Zusammen-

hdnge zu untersuchen.

5.2 Einschrankungen

Erstens wird in der Umfrage bewusst eine hypothetische Marktsituation konstruiert, in der die Befrag-
ten lediglich ihre Konsumwahl duBern. Ein tatsachliches Kaufverhalten wurde nicht beobachtet. Dies
kann zu einem hypothetischen Bias (HB) flihren, durch den die Ergebnisse der DCE Uiber- oder unter-
schatzt werden kdonnen. Hensher (2010) zeigte, dass unvermeidbare Unterschiede zwischen hypothe-
tischen Experimenten und nicht-experimentellen Beweisen durch das entsprechende Design des DCE
reduziert werden kénnen. Eine Metaanalyse von Haghani et al. (2021) zeigten in zahlreichen Studien

das Vorhandensein des HB, aber auch Unterschiede zwischen den Fachgebieten. Offensichtlich verrin-
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gert die Bedeutung der Wahlalternativen die Diskrepanz zwischen angegebenen und offenbarten Pra-
ferenzen (Ha-ghani et al. 2021). Um den HB zu reduzieren, haben wir die Attribute und Niveaus in einer
Vorstudie mit Studierenden ausgewahlt und die Ergebnisse mit denen vergleichbarer Studien vergli-
chen. Zweitens konnte durch den Vergleich der sozio6konomischen Daten der Stichprobe mit denen
der Bevolkerung das Problem der systematischen Verzerrung aufgrund mangelnder Reprasentativitat
verringert werden. Drittens entstehen Status-Quo-Effekte, wenn Menschen es vorziehen, dass alles
beim Alten bleibt, was bei einem Umfragedesign mit zwei Alternativen und einer Status-Quo-Option
der Fall sein kann (Oehlmann et al. 2017). Wir haben diese Verzerrung reduziert, indem wir Alternati-
ven abgegrenzt und die Anzahl der Ebenen minimiert haben. Das Problem der Nichtbeachtung von
Attributen wurde durch die Auswahl von Attributen und Ebenen reduziert, indem das Auswahldesign
fir die Befragten verstandlich und so unkompliziert wie moéglich gestaltet wurde (Alemu et al. 2013).
Eine weitere Einschrankung stellt der Einsatz einer Online-Umfrage dar, da hier nicht hinreichend si-
chergestellt werden kann, ob die Befragten die Gesamtsituation hinreichend verstanden haben. Die
Literaturanalyse lieferte erste Hinweise auf die Validitat und Zuverlassigkeit der Ergebnisse. Weitere
Studien sind erforderlich, um die Effizienz des Auswahldesigns zu steigern und die Plausibilitat der Er-
gebnisse zu erweitern. Die Ergebnisse des DCE bestatigen die friiheren Studien und konkretisieren Ver-
braucherpraferenzen fiir die relevanten Produkteigenschaften von Bio-Lebensmitteln in Deutschland.
Trotz dieser Einschrankungen liefern die Ergebnisse Einblicke in die Zusammenhange zwischen ZB und
soziokonomischen Variablen und kénnen von Einzelhdndlern und Produzenten zur Verbesserung von

Marketingkonzepten genutzt werden.

Ethische Konformitat: Die Autoren bestatigen, dass bei der Durchfiihrung der Studie die entsprechen-

den Protokolle zum Schutz der Rechte und der Privatsphére aller Teilnehmer angewandt wurden.
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Interior Architectural Branding —
The Implementation of the Brand Identity at
the Point of Sale by Means of Interior Design

Abstract

Today it becomes increasingly difficult to differentiate brands from competitors. A strong brand iden-

tity is a prerequisite for achieving this differentiation.

Existing research concerning the Point of Sale has focused primarily on the influence of store design
on sales and consumer buying decisions, but not on its influence on brand perception. To fill this gap,
we developed an explorative study design focusing on one exemplary brand.

We first examined how the brand personality is expressed in stores, second, we analysed the influence
of the store design on the consumer perception of the brand with a representative online survey.

Our study shows that interior design elements are well suited to express the brand personality.

Summary Statement of Contribution

Existing research concerning the Point of Sale has focused on the influence of store design on sales
and consumer buying decisions. The importance of the PoS for brand management and its influence
on brand perception has not been examined so far. The study presented in this article fills this gap
examining what influence the interior design has on brand perception. This research shows a strong

influence on consumer’s perception of brand values and attributes.

Keywords:

Brand identity, brand image, brand management, architectural branding, interior store design
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1 Introduction

In an increasingly intense competitive environment, it is more and more difficult for companies to
differentiate their brands from their competitors. A well thought-out brand concept and efficient
brand management are the prerequisites for achieving this differentiation and for long-term success.
(Burmann et al. 2018)

The concept of identity-oriented brand management (Meffert et al. 2005) is the guiding principle of
brand management for many German brands and retailers: Brands need a strong identity and perso-
nality to be successful. The development of such a clear brand identity, which is based on the brand’s
self-concept and vision, is the fundamental task of brand management. The competencies, services
and values as well as the brand appearance are derived from this self-concept. Already here, compa-

nies often face an obstacle, because often there is a lack of know-how and competence in this area.

But even when this task has been mastered, it is particularly important for brands to make this newly

defined identity known to the target groups, especially when it comes to mass markets.

As a result, the second fundamental task of modern brand management is to communicate this iden-
tity with the help of all instruments of the marketing mix. The central goal is that the brand perception,
i.e. the brand image, is as congruent as possible with the defined identity. Moreover, the brand must

have a clear positioning that differentiates it from the competition. (Burmann et al. 2018)

The point of sale (PoS), i.e. the shop in the offline world, plays an outstanding role as a central point of
contact with consumers. In addition to the behaviour of the sales staff, the ambience in these stores
is decisive for the consumer perception (Mller 2012; Steiner 2011).

Itis determined by the illumination, the scents used and by the music played —and also by the interior
design, i.e. the way in which the walls, the ceiling and the floor are designed, and which decorative
elements are used. However, the influence of these aspects on the perception of the brand identity,
its values and attributes have not been in the centre of empirical research so far. This paper fills this
gap introducing the results of an online survey representative for the German population between 18
and 64. In this survey, the impact of the interior design on the perception of one brand (the Dutch
cosmetical company Rituals) has been examined using an experimental survey design. Furthermore,
the empirical results concerning Rituals will be discussed with regard to this category of companies

working out the central aspects with relevance for company practice.
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2 Theoretical Basis

2.1 Identity-based Brand Management

Most theoretical considerations on brand management assume that brands need a strong identity with
a clear and focused personality that distinguishes them from other brands (Aaker 1996; Burmann et
al. 2018). The underlying basic consideration is that brands are perceived by consumers in a similar
way that other people are. This is based on the idea of animism: people tend to attribute human cha-
racteristics to things, i.e. to humanise them. This also applies to brands. Jennifer Aaker first developed
a complete theoretical approach in the 1990s (Aaker 1997). Starting with personality research in psy-
chology, she derived five basic types of character traits for brands: These can therefore be character-
ised by sincerity, sophistication, robustness, competence or excitement, whereby brand personalities
can also consist of combinations of these basic types (Aaker 1997).

At the same time, the concept of identity-based brand management was developed in German-spea-
king countries, which has some parallels to Aaker’s core concept (Burmann et al. 2018; Esch 2018). The
essential starting point here is the brand identity. It is understood as a determining factor, that makes
the brand authentic and sustainably differentiates it from competitors (Burmann et al. 2018). Out of
the various brand identity models (Aaker 1996; Kapferer 1997; Esch 2018; Burmann et al. 2018), the
identity-based branding approach of Burmann et al. (2018) is most widespread in the German-speaking
world and is also frequently applied (explicitly or at least immanently) in practice. Therefore, it forms

the main theoretical basis for this paper.

In this context a brand is defined as a bundle of functional and non-functional benefits whose design
differentiates itself sustainably from competing offers (brands) in the perception of the target groups
of the brand (Burmann et al. 2017). The identity of the brand is determined by the vision, history,
competencies, values and personality of a brand. Whereas the vision addresses the core idea of a
brand and its future perspectives, the brand history describes where a brand comes from and what it
has achieved in the past. Both, future and tradition, have influence on the competencies describing
the core qualifications of a brand and on its values and personality. The values describe what a brand
believes in, whereas the personality characterises the appearance of the brand.

In this context, it is particularly important to point out the importance of brand values and brand per-
sonality, as they not only represent a guideline for brand behaviour, but also decisively determine the
perception of the philosophy of a brand (Burmann et al. 2018). They are therefore a crucial part of the
conception of brand identity, and the external perception of the personality and of how the brand
values are realised is a crucial factor for the evaluation of brand’s credibility and its image. Therefore,
the successful communication of the brand personality and the fulfilment of brand value promises is a

basic prerequisite for the authenticity of a brand and its success (Burmann et al. 2018).
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The major task of brand management is conceptualising, designing and managing the brand identity,
whereby the brand’s origin represents the foundation of the construct. This identity is then communi-
cated to external target groups through brand touch points (Burmann et al. 2015). The aim is to har-
monise the perception of the target group, i.e. the image, with the identity. The brand image can
therefore be understood as a downstream reaction of the external target groups to brand manage-
ment activities: Identity and image are thus self-image and external image of the brand (Burmann et
al. 2015).

The basic prerequisite for the formation of an image is brand awareness consisting of brand recogni-
tion and brand perception. Since the formation of a brand image and the linking of associations are
not possible without brand awareness, it is not defined as one of the actual components of the brand

image, but as a necessary precondition for its development (Burmann et al. 2015).

The brand image itself can in turn be subdivided into the perceived brand attributes and benefits of
the brand by the consumers. The (subjectively perceived) brand attributes describe the characteristics
of a brand from the point of view of the target group. Here, on the one hand, knowledge about a brand
is formed, e.g. about its history and the offered products. On the other hand, attributes are attached
to the brand, which reflect the competencies (e.g. high quality) but also the appearance of a brand

(e.g. sporty, young).

The extent to which the needs of consumers are satisfied by the brand depends primarily on the per-
ceived brand benefits. These can be divided into a functional and a non-functional dimension (Bur-
mann et al. 2015). The functional brand benefit describes the ability of the brand to solve concrete
problems or to fulfil physical needs of the target groups, e.g. whether clothing of a certain brand is
perceived as durable, pleasant to wear and warming. The non-functional use of a brand, on the other
hand, is characterised on a psycho-social level: consumers express their (idealised) self-identity by buy-
ing or using brands. Thus, brands play a role in self-realisation. In addition, belonging to a certain group
or social class can be expressed with brands in the sense of a status symbol. These factors are primarily

shaped by the components values and visions on the part of the brand identity (Burmann et al. 2015).

Brand management therefore should identify consumer needs and address them by means of the be-
nefits promised by the brand. Furthermore, it has to ensure that these promises are fulfilled by brand
behaviour leading to a consumer experience which is in accordance with the promises and expecta-
tions (Burmann et al. 2015). Brand behaviour comprises both the brand's products and services as well
as its communicative (and spatial) appearance — i.e. all aspects that shape the interaction between

customer and brand at the various touch points.

The point of sale (PoS), i.e. the shop in the offline world, plays an outstanding role as a brand touch-
point for consumers. While the importance of the point of sale for purchasing decisions is evident from

a business point of view and has been researched in many different ways, the role of the PoS for
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identity-based brand management is one of the aspects that has not yet been discussed and re-
searched thoroughly. In the following, a brief look at the basic aspects of the point of sale will be shed

before its role in the context of identity-based brand management will be discussed in detail.

2.2 Role of the point of sale

Within the customer journey, the point of sale is the touch point where the purchase actually takes
place (see figure 1). For retailers, however, the relevance of the point of sale is not only determined
by the fact that the purchase is made here; studies show that 70% of consumers just make their buying
decision here. In addition, consumers tend to make impulse purchases — about 30% of purchase deci-
sions are spontaneous and unplanned (GfK Gruppe 2009; Schréder 2015; Schroder et al. 2007; Grop-
pel-Klein/Bartmann 2007).

Figure 1: Customer journey

Source: own illustration

Due to this, the store layout is of crucial importance for the success of stores. Shop layout means the
division and arrangement of the salesroom as well as its structuring into individual functional zones
(merchandise area, customer area). With the store layout retailers decide which areas are reserved for
the presentation of goods and what are the walking paths and, if applicable, the areas reserved for

customers (e.g. special recreation zones in book stores etc.).

Quantitative space allocation deals with the size allocation of sales areas to product groups, while the
arrangement of the individual product groups on the sales area is referred to as qualitative space allo-
cation. The promotion of impulse buying plays a central role in this arrangement. These aspects are
particularly important for the food, consumer electronics, cosmetics and fashion retail sectors, i.e. for

products that belong to the categories of convenience or shopping goods.

However, with the exception of food, these are also those sectors in which the point of sale is partly
shifting due to the development and expansion of e-commerce. Factors such as high transparency,
time savings and convenience are increasingly influencing consumers' purchasing behaviour and ulti-
mately lead to digital purchases or at least digital channels playing an important role in offline pur-

chases in the sense of the ‘omnichannel’ concept (Westermann et al. 2018; Mehn/Wirtz 2018).
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For stationary retailers, this means that targeted instruments must be used to keep the brick and mor-
tar stores attractive. This includes the possibility of experiencing products live, personal service and
advice from sales staff and social interaction with other consumers — but also the spatial experience of

the product range and the brand in the sense of experiential marketing.

These experiences can be seen as a central factor for the formation of the brand image in the tradition
of Experiential Marketing (Schmitt 1999). In contrast to rational decision theory with a focus on purely
functional aspects, this approach assumes that decision makers always behave at the same time ra-
tionally and emotionally and strive for pleasant experiences. Schmitt distinguishes between five diffe-
rent types or levels of experiences, so-called strategic ‘experience modules’ (Schmitt 1999: 56ff; see

figure 2).

First, sensual experiences (‘sense’) focus on sensory perception and appeal to the human senses. Se-
cond, the module ‘feel’ generates emotions and feelings. Third, creative cognitive experiences are co-
vered by the intellectual level and encourage consumers, for example, to ‘think’ about the brand. Al-
ternatively, brand knowledge can also be conveyed in this way. Fourth, the level ‘relate’ expresses the
social and cultural context of a brand — a space is created for encounters with the brand community.
The last level (‘act’) includes behaviour and lifestyle. Consumers can, for example, experience products
live through product tests or get in contact with other people (Schmitt 2010).

+ Appeal to human senses « Creation of emotions and feelings
« Sensory perception

Behaviour and Lifestyle - Relationship with the company

« Transport of brand knowledge

Figure 2: Experience modules
Source: adapted from Ghorbani/Westermann 2023 based on Schmitt 1999
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These experiences are created by so-called experience providers such as communication and as well
by the (interior) design of the point of sale (Schmitt 1999).

The aim is to create holistic experiences or to integrate personal experiences into a holistic framework,
so that the places are not only decisive for the duration of the respective experience, but also serve as
an anchor of memory for individually significant experiences. In this way, brand associations are posi-
tively influenced and — in the most positive case —an unforgettable and emotional connection between
brand and customer is created (Raffelt/Meyer 2012).

Emotions associated with a brand, brand knowledge and values associated with the brand are also a
crucial aspect in the context of identity-based brand management. Therefore, marketing, communica-
tion and sales measures should be implemented in such a way that positive and specific emotions are
evoked in the consumer which are in line with the defined brand identity (Esch et al. 2012) — and the
interior design of the point of sale plays a central role here.

In addition to the behaviour, the service and advice of the sales staff, the ambience in the stores is
decisive for the consumer perception (Miller 2012; Steiner 2011). This can be influenced by the tar-
geted, strategic use of a number of elements including music, scents and interior design. If brands are
understood as constructs with a personality comparable to those of actual people, then shops in fact
become ‘living rooms’ of these brand personalities and the way of living and furnishing is a central part
to express one's personality.

Whereas authors have dealt with the influence of scents and music in the context of brand manage-
ment, the role of interior design has been neglected by far. Thus, in the following, this paper focuses
on interior design, discussing the different aspects in which it can be used from a theoretical point of
view and what it can achieve. In this context, the authors refer to the broader term Architectural
Branding after Raffelt (2012) and Raffelt/Meyer (2012). It comprises also brand related exterior design

in addition to interior design.

2.3 Strengthening brand awareness, identity and experience through Architec-
tural Branding

Architectural Branding is part of the broader concept of Corporate Architecture which is defined as ‘a
means of communicating content and information about the respective company’ (Messedat 2005).
Architecture is thus understood as a form of communication and offers companies the opportunity to
present their values to internal and external target groups in a sustainable and continuous manner in
the form of buildings. (Raffelt/Meyer 2012) In the corporate context, architecture includes all building
concepts (e.g. production, administration or sales buildings) and (interior) space concepts (e.g. shops)

but also temporary presentation concepts such as exhibition stands.
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An essential goal of (Interior) Architectural Branding, as that part of Corporate Architecture which fo-
cuses on architectural elements of brand touch points, is to create these touch points in a way in which
they strengthen brand perception positively and sustainably through a brand-compliant (interior) ar-
chitectural appearance (Raffelt/Meyer 2012). Both brand awareness and identity can thus be sup-
ported by architectural elements. While distinctiveness and consistency contribute to the recognition
of the brand and thus to awareness, the values and the personality can also be experienced visibly and
sensually with the specific design. Thereby the wall, ceiling and floor design as well as the interior
design are of central importance. In this way, a unique encounter with the brand and a high degree of
authenticity can be achieved (Raffelt/Meyer 2012).

2.4 Dimensions of store design and their connection to brand identity

But how can brand values and brand personality be expressed by means of interior design elements
from a theoretical point of view? To answer this question, it is necessary to consider the different
relevant dimensions. The interior design comprises colours and forms used for the walls, the ceiling
and the floor as well as decorative elements. All these elements are closely connected to the presen-

tation of goods and will be considered more in detail.

In a broader sense also visual, acoustic and olfactory shop environment factors belong to it. Exterior
design also comprises architectural (design) elements equivalent to the interior design, which can only
be perceived from the outside (e.g. shop front design). If the store is not rented but newly constructed,
the whole building obviously belongs to the exterior design (like e.g. in the case of Café del Sol where
all cafes are newly build helping to express the brand identity).

By combining various coordinated design elements, a certain store atmosphere can be created which
results from the sum of sensory impressions of the consumer (Theis 1999). The influence of this per-
ception on the brand image depends on the extent to which the retailer manages to communicate the
defined brand values through corresponding elements. In order to assess the potential impact of store
design and atmosphere on consumer’s brand perception, it is crucial to consider both the relevance of
individual design aspects and consumer’s overall impression. For this reason, this study focuses on
(interior) architecture and visually perceptible shop environment factors. Interior and partially exterior
design are therefore of particular interest. The individual design parameters of interior and exterior

design can now be further differentiated according to five similar categories (see figure 3).
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Material, colours, font, signs, shapes * Material, colours, font, signs, shapes

Walls, floors, ceilings * Facade, signs

Furniture/Furnishings, *  Furniture/Furnishings,

accessories accessories

Boxes, baskets etc. *  Boxes, baskets etc.

Acoustics, fragrances, haptics * Acoustics, fragrances, haptics
Figure 3: Design parameters
Source: own illustration based on different authors

First of all, the materials, the colours, signs, fonts and shapes used play a crucial role and should be
taken into consideration. With regard to the five basic types of Aaker (1997) mentioned at the begin-
ning, brands which have chosen an exciting character would — so the assumption — choose arousing
colours like red, while brands with a cultivated character would tend to use more decent colours. But
also, forms can be used to express character traits: Cultivated brands are presumably round in shape,
while 'robust' trademarks would be more likely to use square forms with edges.

In addition, the fixed elements of interior design should also be considered, i.e. walls, floors and cei-
lings. Brands that stand for diversity can use different, alternating design features, whereas brands
that stand for clarity and stringency are more likely to tend towards uniform, recurring design variants.
Also, movable elements, i.e. furnishings such as furniture, accessories and decorations, must also be
considered from similar points of view. The same applies to the form and method of storing goods.
Furthermore, additional shop environment factors like scents, sounds and the haptic of the materials
used in the store also contribute to the brand perception and can be realised in accordance with the
brand identity, e.g. rough brands would use rough materials, masculine scents and arousing music,
whereas cultivated brands should stick to smooth haptic impressions, neutral to feminine scents and

calming sounds.

In order to investigate the extent to which retailers succeed in conveying their brand identity within
the framework of shop design and actually turn the shop into the living room of the brand, all design
categories must be considered. It is important to consider which individual design parameters are used

in interior and exterior design and to what extent they are related to the brand identity — as has been
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explained by the examples mentioned. Although it is crucial to address consumers via more than one
sensory channel within the framework of holistic brand communication, visual perception dominates
(Muller 2012). Accordingly, the following explanations concentrate on the interior design of retail

stores and thus the visual dimension.

In order to systematically consider how the personality and values of the brand are expressed through
the interior design of the stores, all design parameters must be analysed with regard to their connec-
tion to personality and values. This connection can be established by an analysis grid in matrix form.
The grid consists of the components of the brand identity as rows and the categories of the design

parameters as columns (Westermann/Zimmermann 2019a). This results in the following system:

(Material, colours, font, signs, (Walls, floors, ceilings) (Furniture/Furnishings, (Boxes, baskets etc.)
shapes) accessories)

Figure 4: Analysis grid
Source: own illustration

2.5 Specialities in the creative industry

Especially for companies in the creative industry, there are many opportunities to express their brand
identity at the PoS and anchor it in the minds of their stakeholders. For example, cooperation with
artists and the integration of art at the point of sale is a win-win situation for both sides: for artists,
exhibitions in stores and brand spaces or commissioned works for concrete spatial situations provide
an opportunity to promote their own work. For companies, investing in art that matches the brand
identity is much more than just a decorative addition to the working environment or the store: it en-
sures that the identity becomes vividly tangible and is also a sign of cultural commitment that can lead
to a creative dialogue both among the company's own employees and externally among customers
(Conzen/Salié 2012). Hybrid architectural concepts offer new perspectives for the encounter between

customer and brand.
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Such shared spaces correspond to the principle of Design Thinking, whose basic idea is to bring to-
gether as many different experiences, opinions and perspectives as possible. In contrast to other inno-
vation methods, Design Thinking is described as an approach based on the three basic elements team,
space and process. The principle of sharing creative spaces and processes opens new perspectives for
the development of brands and the expression of their personality. In addition to static spaces, dy-
namic spatial situations such as pop-up stores can be used for exciting encounters between brands
and art. A selected work can be integrated here or even the store itself becomes a temporary work of

art (Conzen/Salié 2012). In this way, the brand identity becomes alive and tangible.

3 Materials and methods

3.1 Research gap and research aim

As discussed in the literature review, Corporate Architecture plays a central role in communicating
brand identity, as it creates a brand environment and an interactive space for consumers and employ-
ees. In addition to illustrating corporate design or strengthening brand recognition, Architectural
Branding aims to enhance brand-congruent consumer experiences. However, existing research con-
cerning the point of sale focused on different sales aspects. Existing studies deal for example with the
importance of walking routes, the placement of goods and the use of displays (Schréder et al. 2007;
Groppel-Klein/Bartmann 2007; Berekoven 1990; Theis 1999). In addition, there are a number of stu-
dies dealing with multisensory factors such as scent or sound marketing (e.g. Miller 2012). A pure
consideration of the interior design dimensions as a form of expressing brand identity, has hardly been
the subject of previous research or considerations of its significance for identity-based brand manage-
ment. Although some theoretical considerations with regard to Architectural Branding and Corporate
Architecture have been made in recent years, most studies have focused on exterior architecture
(Messedat 2005; Raffelt 2012; Raffelt et al. 2013; Vonseelen 2012; Brauer 2011; Schroder 2015). By
contrast,interior architecture and related design choices remained a research gap to a large extent
(Leydecker 2014; Dagli 2016; Shon/Song 2021).

The authors aim is to provide an initial approach to fill this gap, which leads to the following key re-

search questions:

1. How do brands and retailers use interior design to transport the brand identity and which con-

cepts can be observed?
2.  What influence do these concepts have on the perception of consumers?

In order to answer these research questions, an explorative study design consisting of two parts was
developed, which comprises a qualitative and a quantitative methodology with the aim of evaluating

the interior design of the store and its impact on consumers. Due to the explorative character of the

RJAM, 4. (2023), Heft 1, S. 65-88



76 Westermann, Arne; Bockenholt, Rebecca; Ghorbani, Mijka; Messedat, Jons

study, the authors decided to focus on one suitable case. Thus, in a first step a suitable brand had to
be identified. In the second step, the stores of this brand were analysed in a qualitative way on the
basis of the theoretical findings by categorising and interpreting store design parameters with the help
of the theory-based analysis grid developed in the theoretical chapter. This study part delivered
answers for the first research question. Afterwards the authors elaborated a survey design for testing
the impact of the store design on consumer perception of the brand taking the experiences into regard
which had been made in an online survey among students (Westermann/Zimmermann 2019b). Based
on the results and methodological experiences made during this study the methodology and the ques-
tionnaire have been developed further. Finally, an online survey representative for the German popu-
lation between 18 and 64 was carried out to answer the second research question and to test the main
hypothesis that values can be transported via means of interior design. The results of this survey will
be the further focus of this paper.

3.2 Brand selection and qualitative case study

After a comprehensive pre-search for suitable brands, the brand Rituals was selected as the research
object for the case study and the subsequent consumer survey. At the beginning of the case study
process, several shops in different European countries were visited and the following two aspects were
identified as prerequisites for further research. First, the stores are designed identically, independent
of the country and the city where the store is located. Second, most stores have approximately the
same size, thus they are structured in the same way. It may be concluded that Rituals employs a stra-
tegic, cross-national approach of communicating a consistent brand identity at the point of sale.

Rituals has been on the market for 23 years and may therefore serve as an example and blueprint of
how a brand can be successfully established on a B2C mass market in the 21st century. Today the brand

has over 600 brand stores and numerous other sales outlets in 27 countries (Rituals 2018).

Rituals defines itself as a luxury lifestyle brand and as the first brand to combine luxurious home and
body care products with the aim of transforming everyday routines into meaningful rituals. The phi-
losophy of the brand is that happiness lies in the detail and the small and simple things that need to
be enjoyed with care and attention. Ritual's understands its brand and products as inspired by Far
Eastern traditions, being of high quality and meant to enrich body and soul. At the same time, they
should remain affordable due to a fair price-performance ratio. This already leads to the identification
of brand values and characteristics, which is important as they can serve as quantifiable items for the
consumer survey. Therefore, the company’s website and printed material were analysed, and ad-
ditionally an interview was conducted with the brand’s marketing manager. This led to the identifica-
tion of the following five key brand attributes: ‘luxurious’, ‘unique’, ‘far eastern inspired’, ‘affordable’

and ‘natural’.
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3.3 Qualitative store check

The Rituals stores usually have an area of only 60-100 square meters. The overall design of the stores
is evocative of luxurious wellness spas. The basic aim here is obviously to provide consumers with a
pleasant and relaxed shopping experience. Various design elements can be identified in the individual
categories of the analysis grid mentioned in the theoretical part to express the defined brand values.

By using relatively dark colours (e.g. black lacquer) and dark materials, above all (solid) wood, as well
as dimmed light, a pampering, relaxing and luxurious atmosphere is created throughout the entire
store immediately upon entering. In addition, the various wooden elements are meant to create a
feeling of sustainability, authenticity and high quality. The same counts for the floor and wall design:
The dark parquet floor has a high-quality effect. Parquet elements can also be found partly on the walls
in addition to stucco realised with a special wiping technique. This mixture underlines the brand cha-

racteristics of variety and, again, of quality and luxury.

The relaxing and pampering spa ambience is further enhanced by various accessories. These include,
for example, beach mats, curtains, relaxing pictures and photo motifs, various grasses but also daylight

mirrors.

Far Eastern flair is created by a Buddha statue and white jasmine. The dark (mainly black) colour also

shows Far Eastern inspiration.

Products are mainly presented in black lacquered shelves with glass fronts and in bast baskets. Also,
clothes racks are used and occasionally the products are also presented simply on tables. The shelves
look high-quality and luxurious. Baskets and coat racks convey sustainability, authenticity and relaxa-

tion as well as Far Eastern inspiration.

Due to the brand values of Rituals, it is noticeable that a limited choice of colours as well as clear forms
and structures are used in the shop design. The relatively clear focus of the brand values and their

matching obviously facilitates a stringent design of the PoS.

3.4 Specification of the second research question and the according
hypotheses

Following this preliminary qualitative investigation, the second central research question was speci-
fied: How does the (interior) architectural design of Rituals influence consumer’s perception of the
single brand values and attributes? Our major hypothesis (H1) is, that being confronted with the inte-
rior design at the point of sale leads consumers to attach the desired values and attributes to the
brand. In a representative survey presumably not all respondents know the brand before being con-
fronted with it during taking part in the survey. Nevertheless, the effect of transporting the intended

brand values and attributes should work for both groups (H2a), but the attribution effect among the
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group of people who have known the brand before should be stronger than in the other group (H2b)
as they have had brand knowledge before which is just actualised during the survey. In accordance
with this, there should also be an influence of the point in time when consumers knowing the brand
have visited a Rituals store for the last time: If the last visit is not long ago the brand values and attri-
butes should be more present even without being exposed to the store design, whereas a longer pe-
riod between the last visit and taking part in the survey leads to a weakening of attached brand attrib-

utes (H3a). This effect should be partially levelled after being exposed to the store design (H3b).

Finally, research shows that the different senses are of different importance for people. It can be as-
sumed that people who are of the opinion that visual impressions are of importance to them are more
likely to be influenced by a primarily visual store concept than people who stress the importance of

other senses (H4).

3.5 Quantitative survey design and sample

A quantitative, self-completion online survey was designed to measure the perception and strength of
brand values an. In order to assess the relevance of interior design at the point of sale and to measure
possible changes in brand perception, a simulation of a store visit was conceptualized taking the cen-
tral research question and the different hypotheses into regard. Thus, photo-based questions were
used in the questionnaire to give the respondents an impression as realistic as possible of the interior
store design, which is a common practice in interior design studies (Petermans et al. 2014).

For the realisation of this study an online panel (omnibus) from a market research institute was used,
in which 1,000 consumers from Germany were surveyed. The selection of respondents was representa-
tive for the online population between 18 and 65. The sample was representative with respect to gen-
der and age! (see figure 5).

Initially, the authors asked people if they know the brand Rituals. If they agreed they were asked when
they visited a store for the last time. Furthermore, the respondents were asked if they usually recog-

nise visual aspects, music and scents when entering as store.

The study participants knowing the brand were asked to evaluate how strongly they attach brand at-
tributes on a 5-point Likert scale both before and after viewing photos from a Rituals store. Respond-
ents not knowing the brand were directly exposed to the store photos and then asked how they per-

ceive the brand.

It is important to note that the items of this scale encompassed both the intended, but also two not

intended brand attributes. On the one hand, the authors thus examined whether the five intended

1 Adeeper analysis of further details and the impact of sociodemographic aspects would have been interesting, however

due to financial restrictions and a limited budget this was not possible. Instead, the focus of the study was comparing
participants based on their previous brand knowledge.
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brand attributes were conveyed by design of the stores. On the other hand, they tested whether the
three non-intended, inappropriate brand values may also be perceived to cross check the reliability of

the survey results.

51% Male
. 16% 18—-29years . 49% Female
15% 30—39years

18% 40-—49 years
19% 50-59years

‘ 32% 60-69years

n=1,000
n=437 n=563
43,7% 56,3%
Figure 5: Sample overview
Source: own illustration
4 Results

4.1 Relevance of interior design elements and importance of visual aspects

Before elaborating on the ratings of brand values and attributes, the authors asked the participants to
rate their conscious perception of interior design parameters with 4- or 3-point rating scales. This
served the purpose of determining to what extent the respondents perceive interior design and at-
mosphere when entering a shop. In general, the majority of those surveyed stated to consciously per-
ceive the fixed and movable elements of interior design as well as atmospheric elements. Most survey
respondents stated that they perceive the furnishings (79%) and decoration (76%) directly. Walls (63%)
as well as floors and ceilings (59%) seem less conspicuous in comparison. In addition, this enquiry
showed that the ambience is perceived very strongly through the aspects of scents (84%), music (80%)
and light (78%). A notion of caution is due here, since this survey only indirectly measures the effect
of the interior design based on the participants' self-disclosure. Therefore, unconscious influences and

their impact remain uncertain.
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Based on these observations on the relevance of interior design elements, the entire sample was di-
vided into two types to find out if there are customers that are more influenced by visual aspects. To
this end, it was determined which customers expressed a high level of approval for all four visual as-
pects. The comparison of these visual types with non-visual types did not yield significant results in
terms of brand evaluation. There were slight differences with regard to the fact that visual types overall
perceived brand values more strongly. However, the impression of the photos and the resulting diffe-
rences in image ratings did not show clear differences between the types. Thus, it can be concluded
that hypothesis H4 must be rejected, according to which visual types are more influenced by the visual

store experience in their brand evaluation.

4.2 Brand awareness, last store visit and brand perception

43.7% of the participants stated to know the brand. Also, 29% of the total sample visited the store in
the last six months prior to the survey. In contrast, 56.3% said they did not know the brand. In the
following, the statistical analysis distinguishes between the brand perceptions of these two groups to
determine possible differences in the perception of interior design and the assessments of brand va-

lues.

The participants who stated that they knew the brand (n = 437) were first asked to assess how strongly
they agreed with the eight attributes with regard to the brand before viewing images of the interior
design of the Rituals stores. It is important to note that about half of the interviewees agreed with the
five intended brand value items. For instance, 47% of this partial sample (rather) agreed that Rituals is
‘luxurious’ and 49% evaluated the brand as ‘far eastern inspired’. Moreover, the brand value item ‘na-
tural’ was most strongly perceived, as it received the approval of 58% of the sample. However, 53% of
those surveyed perceived the brand to be ‘exciting’ and ‘summerlike’, which are considered as not

intended brand values. The lowest agreement received the not intended attribute ‘daring’ with 29%.

The subjects were then shown two photos from the interior of a Rituals store and were asked to eval-
uate the atmosphere conveyed using the various brand attributes. The first photo elicited strong agree-
ment with the atmospheric values of ‘luxurious’, ‘unique’ and ‘far eastern inspired’. The perception of
‘luxurious’ as a dominant attribute was highlighted even more clearly, with 68% of the respondents
agreeing. It is crucial to highlight that each of these photo attributions exceeded the previous scores

for the overall brand attributes with an increase of at least 10%.

The same procedure was carried out for the second photo, which depicted the viewing angle from the
entrance to the store. Similar to the first assessment, this photo was rated ‘luxurious’, ‘unique’ and ‘far
eastern inspired’. Each of these attributes also received at least 10% more approval than the overall
brand rating before. However, the attribute ‘unique’ (67%) was rated most highly in this case. In addi-
tion, viewing this photo strengthened the attribute ‘daring’, what may have led to an unintentional

brand impression.
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Finally, participants were asked to re-evaluate the brand after viewing the photos. This question did
not directly follow the exposure to the two photos, but followed later in the omnibus survey, i.e. ques-
tions concerning other topics were prior to the re-evaluation. In this re-evaluation, the three attributes
‘unique’ (66%), ‘luxurious’ (62%) and ‘far eastern inspired’ (62%) were considered as the most domi-
nant brand values. Their individual increase of at least 10% shows that the impression of the photos
has thus been transferred to overall brand evaluation. Also, the not intended feature ‘daring’ received
an increase of over 10% with a final score of 39%. Interestingly, the previously most highly rated aspect
‘natural’ was no longer included in the top attributes. Another interesting aspect is that all items re-

gardless of the brand’s intention have increased after viewing the photos (see figure 6).

@ Luxurious @
@)

28%

Far Eastern inspired

1
L

Affordable
Natural

(Rather) agree

Partially agree

(Rather) not agree n=437

Highlights (increase »10%)
Figure 6: Image attribute comparison (before vs. after)
Source: own illustration

In contrast, the partial sample of participants without prior brand knowledge (n = 563) was — as already
outlined — not asked to evaluate the brand at the beginning as this would have made no sense. They
started with viewing the photos immediately. With reference to their evaluation of brand attributes
as conveyed by the first photo, it becomes evident that they generally rated the attributes lower than
respondents who knew the brand. This is illustrated by a comparison of the three top attributes. Alt-
hough the strongest attributes here are identical to the top attributes of the first sample, the individual
scores for the items ‘unique’ (44%) and ‘far eastern inspired’ (35%) are significantly lower. The impres-
sion ‘luxurious’ is the only exception with a value of 61% of agreement. Likewise, the rating of the
second photo revealed the same three top attributes, albeit again with lower scores than in the first

sub-sample. Again, the rating of the attribute ‘luxurious’ stands out with a score of 58%.

These findings are also reflected in the final brand evaluation after viewing the photos, with the attri-
bute ‘luxurious’ being the only item that more than half of the test participants agreed to (55%). This
is followed by ‘unique’ (41%) and ‘far eastern inspired’ (39%). The intended brand attribute ‘afforda-

ble’, on the other hand, only reached a value of 14% and is rated significantly worse than all unintended
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brand attributes. In summary, it has been again shown that the attributes of the photos were trans-
ferred to the overall brand rating. The findings provide evidence for the main hypothesis H1 as they
confirm the connection between interior design impression and brand value attributions. Nonetheless,
the lower overall scores indicate that the effect is lower with regard to participants without previous

brand knowledge as had been claimed in hypotheses H2a and H2b. (see figure 7)
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(Rather) not agree

Highlights (increase >10%)

Figure 7: Consumer sample comparison (brand known vs. brand unknown)

Source: own illustration

What is more, the partial sample of consumers who knew the brand was further subdivided into visi-
tors who have visited a store recently, that is within the last sixth months (n = 284), and those, whose
visit was more than six months ago (n = 153). A comparison of these conditions showed that there are
differences in the brand evaluation both before and after viewing the photos. First, the initial brand
rating of the recent visitors was higher in all aspects than that of those who had visited Rituals longer
ago. Moreover, the chi-square independence test confirmed the statistically significant correlation for
allimage items between the two groups. These results are significant at the p = 0.05 level. With respect
to the intended brand values, the biggest differences were found for the attributes ‘far eastern in-
spired’ (56% vs. 37%), ‘affordable’ (50% vs. 29%) and ‘natural’ (64% vs. 46%). However, these correla-
tions also apply to the not intended brand values. Therefore, these correlations should be interpreted

with caution. Nevertheless, they show that the overall brand impression appears to be stronger.

It can be inferred therefrom that consumers who visited the store recently are more likely to perceive
the brand as desired. This can be attributed to the brand experience in the store, which is strongly
influenced by the implementation of the brand identity at the PoS. If the visit has taken place some
time ago, consumers are more reluctant to agree with the brand values, what may be traced back to a

weaker recollection of the brand experience due to the time passed in the meantime.
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Similarly, the brand evaluation after viewing the photos was investigated. This also showed that the
agreement of those who were recently in a store is higher in all points, but the differences are not as
pronounced as before. The statistical independence test also only partially shows correlations between
the visitor groups, namely for the attributes ‘luxurious’, ‘unique’, ‘affordable’, ‘exciting’, ‘natural’ and
‘summerlike’. Basically, the approval rates for both groups have increased after viewing the photos,
which indicates that the existing brand knowledge is actualised by viewing the photos. In both cases,
the attribution of the desired brand values is increased. For those who have not been in the store for
a long time, there is a greater update effect and accordingly the gap to visitors with more recent expe-

riences is reduced.

Taken together, the two hypotheses H3a and H3b were confirmed, since the point at time at which
consumers last visited the store significantly influenced their brand knowledge and the potential
strength of brand value impressions. Possible differences, however, were partially relativized by the
impression of photos. The results of this quasi-experimental comparison based on visual stimuli can
also be seen as evidence for the assumption that the visual impression is a central criterion for the

brand-congruent interior design.

5 Conclusion

The theoretical discussion and the additional qualitative store check have shown that there is a large
range of possibilities to express the brand identity with its values and its personality at the PoS. The
brand Rituals chosen for this case study shows that many of these possibilities are used in brand ma-

nagement practice in this case.

The quantitative study set out to investigate whether and how interior design influences the percep-
tion of brand values and attributes taking the same case as example. Using photo-based questions that
simulated the visit to a Rituals store, the online survey measured the brand perception of consumers.
This study has shown that interior design and atmosphere have a high impact on the perception of
brand values and attributes. On the one hand, the quasi-experimental study showed that interior de-
sign can actualise and strengthen intended brand values in relation to the perception of consumers
who know the brand. On the other hand, it pointed out that among those who do not know the brand,
the newly created images tend to follow the intended direction in terms of brand values. The intended
value ‘affordable’ is the only brand value which seems not to be transported by the interior design of
Rituals. This is not surprising, as this result is in accordance with the store check which revealed that
the brand places its focus at the PoS on the also intended value ‘luxurious’. Both attributes stand in
contrast to each other as far as visual appearance is concerned and form a general challenge for the

management of this brand.
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With reference to the model of identity-based branding as the starting point for Corporate Architec-
ture and Architectural Branding, this research supported the idea that not only exterior architecture,
but also interior architecture contributes significantly to brand recognition and evaluation. The fin-
dings reported here shed new light on the communication and action potential of interior design, as

the store seemed to be considered as the living room of the brand expressing its personality.

The results underline the importance of brand identity implementation at the point of sale by showing
that consumers consciously perceive interior design and atmospheric elements. Moreover, the fin-
dings suggest that these impressions are related to the formation of brand images, as they may en-
hance or even change the strength of brand value attributions. The insights gained from this study may
be of assistance to retail companies that aim to enhance brand-congruent consumer experiences. Fi-
nally, this research suggests that brand identity perception by consumers with and without previous
brand knowledge can be achieved through interior design if the design elements underline the in-
tended brand values.

5.1 Practical Implications

The results suggest that store design should consequently be in line with the brand identity, its values
and personality. To achieve this, the implementation of the brand identity should be a part of the
conceptual work with regard to store concepts in addition to classic aspects like designing the layout
and consumer walking paths. It is crucial that this conceptual work is done from a holistic perspective
taking all dimensions into account, beginning with the materials and forms used, through the design
and integration of floor, ceiling and walls into the concept, to decorative elements and signs. The ana-
lytical grid developed at the end of the theoretical part may help to consider all relevant dimensions.
Finally, market research pre-tests of newly conceptualised stores should also consider the influence of

the store design on the brand perception and should not be limited to sales aspects.

The design of the PoS (and of company buildings in general) offers great opportunities to introduce
their brand identity to consumers and other stakeholders: Welcoming them in the brand’s living room
may leave a lasting first impression establishing a brand image which is in line with the brand identity.
Moreover, companies from the creative sector can express their creativity right here choosing new

and unusual ways of conceptualising their ‘living rooms’.

5.2 Limitations and future research

The methodological approach used in this study simulates a store visit by showing two pictures of
Ritual stores from different angles. Naturally, the two pictures do not give a holistic impression of the
store, as not every detail and every possible perspective can be seen, and furthermore the pictures are

limited to two dimensions thus not really giving a completely realistic impression of a 3D room.
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Moreover, music and sounds as well as scents and the haptic of the materials used cannot be trans-
mitted. Respondents have to evaluate on the basis of an incomplete slice of reality. The authors ac-

cepted these limitations in order to obtain representative data.

Although a general influence of interior design at the PoS on the brand perception can be claimed,
results may not be generalised in detail with regard to the statistical data, since the study presented
in this article is limited to the case of one company. Furthermore, as far as the qualitative part is con-
cerned, the analytical grid is primarily a blueprint for a criteria-based analysis. Future research of the
ways the brand identity is implemented at the PoS could use more elaborated, psychology-based

analytical tools.

Future research should also be devoted to test the effects identified here with a much broader basis
of brands from different industry sectors and their respective stores, both to check if the effect is the
same in other sectors like food, electronics, clothing etc. or if it is dependent on the type of goods and
the resulting predisposition of customers. Such a broader basis of brands could help to generate de-
tailed data which can be generalised thus delivering reliable data to quantify the effect.

Furthermore, in addition to approaches using simulations, research should also be devoted to field
studies in which subjects are interviewed directly after visiting stores. This could either be realised with
a qualitative approach with in-depths interviews or as a quantitative approach. For such a quantitative
approach the cooperation with a brand would be ideal, as it would allow either interviews directly in

or in front of the store or even the use of customer data collected in loyalty programs.

Finally, the effect identified here could be analysed in more detail as far as different types of customers
are concerned. The study did for example not focus on the influence of age or gender with regard to
the research question. And though the hypothesis H4 could not be approved, it still remains open if
the effect is different in dependence from the predisposition and type of the consumer, as the limited
number of questions which can be asked in an omnibus survey did not allow to integrate questions

which may have led to a sophisticated differentiation with regard to these aspects.
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The Structure and Evolution of the Marketing
Field: A Content Analysis of Five Decades of
Research within the Academy of Marketing
Science Journals

Abstract

This paper analyses five decades of research published in the journals of JAMS and AMS review (AMSR).
The authors used a Latent Dirichlet Allocation (LDA) algorithm for unsupervised topic modeling. By
conducting a content analysis (CA), the authors study the relationships between the research streams
of marketing evolved during the four eras of the field’s progress. A multiple correspondence analysis
(MCA) was drawn to validate the mapping between the digitized keywords drawn from 1913 research
articles with the topic labels and terms resulting from our LDA analysis. Finally, some future directions
and the needed stream of literature is presented, whereupon a path towards reinvigorating marketing
in era-V could be proposed. The authors suggest another possible solution to Hunt’s call, hence instead
of focusing on a re-institutionalization, wherein marketing may go backwards, it must focus on essen-

tial research themes of the future
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1 Introduction

This paper studies the evolution of the marketing literature based on an analysis of all papers published
in the Journal of the Academy of Marketing Science (JAMS) and the Academy of Marketing Science
Review (AMSR), which are both leading journals in the marketing domain and published by the Aca-
demy of Marketing Science. Our research aims to not only show the structure and past evolution of
the content of the marketing field, but also to find future pathways for the development of the mar-
keting discipline. The authors apply a Latent Dirichlet Allocation (LDA) algorithm on the digitized key-
words of 1913 research articles Since LDA is an unsupervised learning algorithm for topic modeling,
the authors expect to receive a less biased selection of research topics which play a key role in the last
decades of marketing research. The authors take Hunt’s (2020) call on the essential need of a re-insti-
tutionalization of marketing in the contemporary era V. The authors contribute to focus and align fu-
ture research efforts by paving and constructing a bridge, whereupon solid conceptual contributions

for the future of the field could be delivered, thus proposing an of possible future paths for marketing.
The research was guided by two main questions:

1) What are the topics of marketing literature, and how have they changed during the five de-
cades, since the inception of the JAMS and AMSR? And
2) Which author(s) are the most published within the marketing literature of both journals, and

what were their contributions to the evolution of the field in terms of citations?

For answering the first question, the authors analyzed the content of the research streams and their
developments over time. The authors took the grouped topics of our LDA model and put them into
context with the published research articles grouped over years. By performing a content analysis (CA)
with two major factors, the authors extracted a relationship-diagram of topic over years (see Figure
4). CA can be viewed as another unsupervised learning algorithm to reduce large dimensional textual
data. The authors performed multiple robustness checks, qualitative assessment as well as quantita-
tive assessments to validate the projections of our learning model. In order to answer the second ques-
tion, the number of articles published per author and the respectively generated number of citations
these articles received were identified. The most influential papers measured by citations per year are

then related to the individual research themes of marketing.

While Jones and Monieson’s (1990) research examined a thorough analysis of the history of marketing
thought in JAMS, an updated historical account is still necessary from a contemporaneous view so that
the field can reflect upon its history and propose the future steps of going forward. A keyword search
revealed that since then, no other article published in JAMS or AMSR included a quantitative literature
review of the marketing field. Hence, the special issue of 48 years of JAMS and 10 years of AMSR was
a solid opportunity for the field to reflect upon the challenges marketing is facing today and to establish

a revised historical account since the 1970s up until now at least from the perspective of the AMS.
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Established journals such as JAMS and AMSR are influential in shaping the ongoing theoretical and
empirical research by focusing on specific topics and reviewing submitted papers according to their set
frameworks. Therefore, an analysis of the current evolution in research presented in these journals
and the causes and drivers of this evolution is important. The gained insights may also help to improve
marketing’s position in the research literature of the future, as new challenges and opportunities for

the field can become visible and prescribe solutions for vital societal challenges.

The paper is structured into four main parts. First, an introduction to the development of marketing is
provided and the methods of our statistical analysis are described in detail. Second, the results of the
analyses are presented, starting with a factorization of the articles into meaningful topics. Further, the
authors identify trends of the discipline by conducting a time series analysis. Next, the most cited pa-
pers and most influential authors in the marketing field are assessed before and finally, a conclusion
opens a discussion about the future of the marketing literature and future developments of the field.

In the analysis, the authors focus on the journals JAMS and AMSR as those are the most influential
journals in the field of marketing science. Therefore, journals in the broad field of marketing as the
journal of Marketing are neglected.

2 Overview of Traditional Literature Review in the Marketing Field
based on JAMS and AMSR

To reflect on the possible future developments of marketing research, a brief historical account is ne-
cessary. The authors produce a broad but non-exhaustive historical account avant la lettre to stimulate
the debate on the history of the field. While many solid historical accounts have illustrated and guided
the intellectual developments of the field (Bartels 1962, 1967, 1988; Sheth et al. 1988; Wilkie/Moore
2003b; Alderson et al. 2006; Shaw and Jones 2005; Shaw 2009; Tamilia 2011; Vargo/Lusch 2004, 20083,
2008b; Vargo/Morgan 2005; Vargo et al. 2006; Powers 2012; Kotler and Levy 1969; Levy/Kotler 1979;
Kotler 1972, 2005; Luck 1969; Hunt 2020; El-Ansary et al. 2018), our historical account here is con-
structed on contributions and developments that compliment these works. Our brief but preliminary
general overview of marketing history is established based on Hunt (2020): “For-re-institutionalizing
the marketing discipline in Era V”; Wilkie and Moore (2003): “Scholarly Research in Marketing: Explo-
ring the “4 Eras” of Thought Development; and Kotler (2005):” The Role Played by Broadening of Mar-
keting Movement Played in the History of Marketing”, and El-Ansary et al. (2018): “Marketing’s identity
crisis: insights from the history of marketing thought”. While the authors find Key et al.’s (2020) ana-
lysis on the state of unsettledness of marketing, Yadav (2010) on the state of conceptual papers in
marketing journals, and Yadav (2020) providing a contemporary view of the state of top doctoral pro-

grams in marketing in the US to be highly relevant for contemporary marketing scholars.
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The essential challenge that the authors see, however, is not the general consent on the historical
narrative, but rather to propose a future direction for moving forward with our field while reviewing
the past. Our analysis derives from the essential paths the published research took in JAMS and AMSR

so far.

Research has identified that the challenges that marketing is facing contemporarily and in the future
are highly disruptive, hence the authors need to act and prepare for them today, while still coping with

the fractured state of marketing of the present (Kamran 2021; Kamran et al. 2020; Key et al. 2020).

The last five decades were pivotal in the development of marketing theory and practice, with signifi-
cant advances in marketing science and the development of rigorous methodologies for the field (cf.
Sheth 2021). Marketing as a discipline, with a clear agenda of an autopoietic body of knowledge, was

founded based on three dimensions that took shape historically (Sheth et al. 1988):

1) Developments of channels were ignored by economics, leading to the institutional school of
marketing.

2) Product developments leading to the commodity school of marketing, and

3) Concentration on functions or processes, leading to the functional school of marketing.

However, to give an inclusive account of the history the authors need to add the contributions of the
service school of marketing as a possible 4th dimension deriving from a combination of research
streams, where a broader horizon of foresight for the field was needed beyond the packaged goods
industry, wherein marketing was originated. Furthermore, the service school delivered a rich ground

for the reproduction of knowledge within marketing theory and its practice (see Figure 5):

4) Developments of service thought of marketing (Skalén et al. 2015; Vargo/Lusch 2004; Shos-
tack 1977; Grénroos 1982, 2006; Gummesson 1979; Gummesson 2008)

Era IV of marketing (Wilkie/Moore 2003; Hunt 2020) had to cope with many changes such as the glo-
balization of markets (Levitt 1983) and many technological changes in Boorstinian’s term of “the Re-
public of Technology” (Boorstin 1978) to which Neill Postman referred to as “Technopoly” (Potsman
1992), while the foundational developments have actually taken place within era lll. Therefore, the

dimensions that marketing developed in that era are still valid today. These foundations are:

e Brand image (Gardner/Levy 1955)

e Market segmentation (Smith 1956)

e Marketing management concept (Mckitterick 1957)
e The 4 P’s of marketing (McCarthy 1960)

e Marketing myopia (Levitt 1960)

e The marketing mix (Borden 1964)

e Marketing management (Kotler 1967)
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Shaw and Jones (2005) identify many schools of thought in marketing, starting from Plato and Aristotle
(Shaw 1995) to Grether (1976). The schools of thought that were identified are:

e Marketing functions school
e Marketing commodities

e Marketing institutions

e Marketing management

e Marketing systems

e Consumer behavior

e Macro marketing

e Exchange, and

e Marketing history

Hult (2015) has given a solid overview of the literature and intellectual structure of marketing in JAMS
(2010-2015), clustering the essential themes and topics and illustrating the essential authors. Yadav
(2010) has also established a timely analysis of 30 years (1978-2007) of publications in major marketing

journals on the state of conceptual articles within the field.

El-Ansary et al. (2018) have constructed on Bartels (1974) by establishing a solid historical analysis of
the three paradigms in marketing while adding the fourth dimension of market systems into the mar-
keting field:

e The traditional paradigm (1910s to late 1950s)

e The macro to micro paradigm shift, management paradigm (late 1950s to late 1960s)

e The broadening/genetic boundary expansion paradigm (late 1960s to present)

o Market systems (Wiener 1948; Bertalanffy 1969; Ashby 1956; Beer 1959, 1971; Vargo et al.
2017).

However, the authors believe that traditional literature analysis as given are limited and cannot offer
a holistic approach to combine all historical and current data. Therefore, focusing on advanced master
and doctor students, an innovative approach needs to be created to receive a holistic analysis, while

being time efficient.
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3 Method

The proposed methodology of the research embraces many essential facets and necessary dimensions
to establish itself as a contribution for future researchers, who either must cope with a large amount
of data or by choice, who would like to deliver solid contributions of establishing a solid and exhaustive
account of the history of the different fields and disciplines. Our main focus was to avoid bias in con-
ducting our research, therefore all the topics that were analyzed by us went through a thorough ma-
chine learning algorithms (MLA) analysis for establishing the historic and in-depth CA. Usually, concep-
tual articles are not very much free from some conceptual bias that goes with these types of papers.
Above all, the authors have analyzed the total amount of textual data of both journals with the help of
unsupervised MLA to establish an objective account of the historical narrative. Thus, the authors have
combined the scholarly analyzed “lay of the land” in marketing with the techniques and tools of Al for
more precision and objectivity in establishing unbiased labeling of the “topic-keyword relations”. The
LDA assumes that each topic is associated with multiple terms and vice versa terms can belong to
multiple topics but with a different impact on the overall topic distribution. Based on the contemporary
developments in ML capacity, the authors think our methodology delivers a robust foundation not only
for this research but also for additional research wherein a vast amount of textual data could be ana-
lyzed for a more holistic grounded theory design. The authors deliver a dynamic approach to highlight

the evaluation of topics over time.

A CA was first performed of all papers published in the JAMS and AMSR, that are not editorial notes,
errata, or commentaries, to examine the content of the marketing literature, trace its evolution and
identify its main streams or subfields. This analysis is used for an objective, systematic and quantitative
consideration of the published articles while allowing for an interpretation of the shifting priorities of
editors, reviewers, and authors, which shaped the evolution of the field.

In this paper, a foundation of synergies between data science (advanced analytics) and marketing sci-
ences is pursued. Hence, the authors emphasize on the further evolution of marketing within the do-
main of digital marketing and machine learning. Based on the traditional marketing perspective, the
authors need to embrace data science and Al capabilities in the age of modern management. Further-
more, based on Alderson (1957) notion of a valid definition of marketing, the authors need to integrate
advanced digital marketing capabilities to not be constantly overrun by developments within the tech-

nological domain (e.g., OpenAl, Metaverse).
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« Our analyses confirm that the fragmented state of marketing still lingers on

« The top citations within the field of marketing have been focused mainly on quantitative modelling and within that dimension on a single model
(structured equation modelling)

«  While conceptual articles have been declining within the field, we still see evidence that the only articles that could keep up with the
quantitative articles‘ popularity were conceptual-only (service dominant logic/ co-creation)

Figure 1: Methodology of the analysis
Source: own illustration

As a first step, the articles to be analyzed were selected. The authors included every article published
in the JAMS and AMSR from the respective foundation of the journal until our analysis began in Fe-
bruary 2021 (Volume 49, Issue number 2 of JAMS; Volume 10, Issue number 3 of AMSR), except for
articles written by the editors, errata, commentaries, and introductions to special issues. A total of
1913 articles were selected and analyzed. The number of articles per journal and per year are shown
in Table 1. JAMS has a share of 91.8% and AMSR represents 8.2% of all articles analyzed. For our ana-
lysis, the authors collected all keywords, and where there were no keywords (especially in the early
issues of JAMS no keywords were indicated), the authors used the titles of the papers to analyze their

content.
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Table 1: Output per journal per year
Year AMS Rev JAMS Total
1973 20 20
1974 43 43
1975 36 36
1976 37 37
1977 40 40
1978 30 30
1979 33 33
1980 33 33
1981 34 34
1982 33 33
1983 34 34
1984 40 40
1985 52 52
1986 31 31
1987 38 38
1988 35 35
1989 34 34
1990 34 34
1991 37 37
1992 39 39
1993 36 36
1994 31 31
1995 31 31
1996 26 26
1999 12 12
2000 37 37
2001 21 21
2002 33 33
2003 25 25
2004 27 27
2005 38 38
2006 48 48
2007 46 46
2008 43 43
2009 38 38
2010 50 50
2011 13 51 64
2012 8 48 56
2013 20 40 60
2014 6 38 44
2015 11 43 54
2016 14 43 57
2017 14 44 58
2018 19 56 75
2019 25 58 83
2020 27 60 87
2021 20 20
Total 157 1756 1913

Source: own table
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3.1 Pre-processing

For conducting our analyses, the authors used the machine learning software “KNIME”, which is an API
commercial software with an Al drag and drop solution. 30 major topics were identified by coding the
keywords of the articles. This list of main keywords or themes was necessary because a total of almost
4000 keywords were used by the authors of the articles during the 48 years of publications. The key-
words were retrieved from the databases Web of Science and CrossRef, which were accessed through
the journal homepage of the Springer Verlag. The information about the title, author, and keywords
were then transformed into a document data type and adjusted using a word tokenizer (OpenNLP
English WordTokenizer). Tokenization is the process of chopping the given sentence into smaller parts
(tokens), which is used in tasks such as spell-checking, processing searches, identifying parts of speech,
sentence detection, and document classification (TutorialsPoint 2021). The raw text is tokenized based
on a set of delimiters, e.g., whitespaces and punctuation. Numbers are filtered out and words with two
or fewer letters are deleted. Next, a built-in “stop list” which is integrated into KNIME and contains
specific words that are very common in the English language (see Appendix 6), and a manual one (see
Appendix 4) with additional very common words in marketing that the authors detected were excluded

in the analysis because their inclusion would distort the results with their weight and impact.

3.2 Topic Detection via LDA

A simple parallel distributed implementation of LDA following Newman et al. (2009) with the Sparse
LDA sampling scheme and data structure from Yao et al. (2009) was used to detect the topics most
relevant to the marketing field during the 48 years of literature analyzed. Topic relevance was firstly
assessed by the topic weightings given as output measure by the LDA algorithm and is subsequent
guantitative assessment judged by proximity to the originally published article keywords to the topic-
terms distributions (see the following MCA) analysis. The authors further embedded the topics into a
dynamic context in the sense of a per-decade and topic assessment induced by an additional CA-Ana-
lysis. The LDA algorithm uses the “MALLET: A Machine Learning for Language Toolkit” topic modeling
library. MALLET is a Java-based package for statistical natural language processing, document classifi-
cation, clustering, topic modeling, information extraction, and other machine learning applications to
text (cf. McCallum 2002).

Probabilistic topic modeling is a branch of unsupervised Machine Learning algorithms that aim to an-
notate large archives of documents with thematic information (Blei 2012). As the model is unsuper-
vised it does not require any a-priori labeling of the to be analyzed documents. The topics emerge from
the analysis of the original texts in form of a dimension reduction similar to the numeric counterpart
method of a PCA. The only difference is that LDA aims to reduce the information of textual (therefore-

non-metric) data with the use of Bayesian statistics. With respect to previous topic modeling
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algorithms such as the prior developed probabilistic latent thematic analysis (pLSl), LDA assumes that
all documents in the collection share the same set of topics, but each document exhibits those topics
in different proportions (Blei 2012). From a model-theoretic-based approach, a topic is a distribution
over a fixed number of words (also referred to as vocabulary). It is assumed that the topics are to exist

before any data has been generated.

LDA is a three-level hierarchical Bayesian model, in which each word of a collection is modeled as a
finite mixture over a pre-existing set of topics. Each topic is, in turn, modeled as an infinite mixture
over a set of topic probabilities (Blei et al. 2003). The three-level process can be characterized as fol-
lows: Each document exhibits all topics in different proportions (step 1). A randomly selected topic is
chosen from the per-document distribution over topics (step 2). Then, each word in each document is
drawn from the previously chosen topic (step 3). In order to base our model on solid methodological
ground, the authors would like to closely describe the probabilistic model in more detail, based on the
preceding literature such as Blei (2012). The underlying problem traces back to the calculation of the
so-called posterior distribution, i.e., the conditional distribution of the hidden variables for the given
documents. To highlight these hidden variables, let §;.x denote the topics, where each By is a distri-
bution over words. The topic proportions for the d-th document are 6,4, where 8, is the topic pro-
portion for topic k in document d. The topic annotations for the d-th documents are z;, where z; ,, is
the topic annotation for the n-th word in document d. The observed words for document d are wy,
where wy ,, is the n-th word in document d, which is an item from the fixed vocabulary that stems
from the automatic read-out bag-of-words representation. With these notations, the authors are able
to describe the generative nature of the LDA process by using basic stochastic calculus on conditional
probability. With this, the joined distribution of hidden and observed variables can be represented by

p(ﬂl:K' leDﬁzl:D'Wl:D) = Hp(ﬁl) Hp(gd) (1_[ p(zd,n | ed) p(Wd,n |,81:K' Zd,n))
i=1 d=1 n=1

The above formula uncovers various dependencies. First, the topic assignment z; ,, depends on the
per-document topic proportions 6,. Second, the observed word wy ,, depends on the topic assignment
Zq n as well as on all topics ;.. These dependencies define LDA, which are further summarized in the
graphical model of figure 2. In this figure, each node displays a random variable according to its role in
the generative process. Shaded nodes characterize the words of the documents. The rectangles denote
replication. The N plate denotes the collection of words within documents; the D plate denotes the

collection of documents within the collection (Blei et al. 2003).
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Figure 2: The graphical model for LDA according to Blei et al. (2003). Hidden variables are dis-
played by unshaded nodes whereas observable variables are depicted by shaded notes.
Rectangular boxes indicate multiple iterations.

Source: own illustration

Finally, the posterior probabilities can be calculated as follows:

p(B1.k» 01:p) Z1:0» W1.p)
p(W1.p)

p(B1k 01:0) Z1p | Wiip) =

The numerator describes the joint variable of all the random variables (topic distributions as well as
document-specific topic proportion, topic assignment, and word collection). The denominator is the
marginal probability of the words, which is theoretically computed by aggregating the joint distribution
over every possible instance of the hidden topic structure. Practically, this distribution is hard to com-
pute (Dickey 1983). Therefore, Attias et al. (2000) propose a variational Bayesian framework as an
approximation method for the posterior probabilities assuming a Dirichlet distribution for each
topic By. Further, Blei et al. (2003) propose to use another Dirichlet approximation to estimate the per-

document topic proportions 8, based on a fixed parameter called a (see Figure 2).

In our analysis, the authors chose the constant parameters a = 0,1 and § = 8, = 0,001 as well as
K = 30. Each topicis associated with T = 3 major terms, in the sense of keywords indicating the high-
est probability that terms are associated with that topic. As introduced above, the alpha parameter
defines the Dirichlet prior on the per-document topic distributions and the prior weight of the topics
in a document. The Knime library proposes to use a of normally less than 1 for all topics to prefer
sparse topic distributions, i.e., few topics per document. Per default, the parameter is set to 0,1 but
could be changed accordingly. The  parameter defines the prior on per-topic multinomial distribution
over words. The Knime library suggests using a number much smaller than 1 to strongly prefer sparse

word distributions. The default value is set by 0,001. As an additional robustness check one could
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perform a grid search optimization over the hyperparameters «, 8, K and T which is computationally
intense. The authors performed a smaller variation analysis (results shown in Appendix 6) which aims
to give us a first “glimpse” of the success prospects for such a grid search optimization. For this, three
academic experts were asked independently to give an a-priori expectation of a number of 30 topics
in the Marketing research field that were evaluated to be relevant for the recent years. In form of a
“minimal Delphi experiment” (i.e., one round iteration) the group reached a consensus for a subsample
of 30 topics, that afterward were compared to the (unsupervised) topic labels provided by the LDA
algorithm. The final assessment led to the conclusion not to deviate from the proposed default values
within the Knime library. Note, that an increasing number of topics might have led to an even higher
accuracy with the expert judgment, but the increase was relatively small (approx. 13% extra match
compared to the default benchmark model using 120 topics less). From the qualitative perspective,
the large increase in topic numbers did not lead to better topic distributions. Some topics were redun-
dant with respect to a majority of keywords associated with that topic, and topic labels were hard to
identify (results untabulated). Also, the visualization of such a variety of topics would be impracticable
in subsequent analyses. The authors, therefore, decided to use the pre-set values in Knime (a =
0,01, = 0,001,K = 30 and T = 3) which the authors expect to have been approved in prior prac-
tices. In comparison to this assumption, the authors would like to highlight, that prior studies such as
Furrer et al. (2008) have been limited to 26 keywords (see table 1 in Furrer et al. 2008). In our study,

the authors use 3 keywords a 30 topics which is a significant improvement to the former analysis.?

Finally, topic terms and weights were then interpreted, and each topic was named by a qualitative
assessment of the authors (see Appendix 5) before they were pivoted over the years. Various robust-
ness checks have been performed to assess the quality of the resulting topic-term distributions. The
authors analyzed the association of terms to keywords and topics qualitatively for an independently
chosen subset of articles, which suggests that the LDA clusters were economically sound. In the fol-
lowing paragraph, the authors present a multiple component analysis to quantitatively validate con-
cordance among real published article keywords and topic-term associations. The authors used a two-
component based MCA, that similarly to the metric PCA equivalent aims to project the underlying va-
riation of the data into two main factors. Enlarging the number of components does not lead to any
increases in explained variation, in terms of maximum Eigenvalue criteria that are depicted in the sen-
sitivity analysis of appendix 1. The authors, therefore, expect that our validation analysis with two main

components is sufficient to test the suitability of our LDA projections.

1 Note that the total number of presented keywords by the LDA algorithm will be less than 3 - 30 = 90 keywords since a

unique characteristic of LDA allows multiple terms to be prominent (in sense of a high probability association) in multi-
ple topics.
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3.3 Limitations of the LDA Methodology and comments

One assumption that LDA makes is the “bag of words” representation, i.e., the order of the words in
the document does not matter which is problematic from a semantic point of view, especially when it
comes to language generation. For uncovering the sheer structure among all documents this short-

coming does not pose a major limitation to our analysis.

Another assumption is that the order of documents does not matter. As the authors will see in the
below time series analysis the interest in certain topics may vary over time, therefore it may be re-
asonable to estimate multiple LDAs over time. In this approach, a topic would be a sequence of distri-
butions over words. Similarly, the authors, therefore, conducted a CA (see Figure 4) to assess the to-

pic's relevance over decades.

A third assumption about LDA is that the number of topics is assumed known and fixed. The Bayesian
nonparametric topic model provides an elegant solution (Teh et al. 2006). In this setting, the number
of topics is determined by the collection during posterior inference analysis, and new documents can
exhibit previously unseen topics. The latter analysis could be the content of the proceeding research.
In this case, the corpus of digitized articles has to be enlarged, also accounting for other Journals than
JAMS and AMS.
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Topic labels pivoted over the years

Table 2
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3.4 Analyses

A multiple correspondence analysis (MCA) was used to see the relationship between the topic terms
and keywords. MCA is an exploratory data analysis technique for the graphical display of multivariate
categorical data (Benzecri 1982; Hoffman/Franke 1986; Lebart 1984) and aims to explain the interde-
pendence among a set of categorical variables (keywords and topics) that is similar to a principal com-
ponent analysis (Hoffman 1994). It allows the researcher to explore and analyze multi-way tables in
order to detect a structure in the relationships between nominal variables (see Furrer et al. 2008). The

analysis shows which rows and columns of a frequency table have similar patterns of counts.

As depicted in Figure 3 collected keywords from the articles (blue points) and associated terms (green
points) and subordinate topics (orange point) overlap perfectly thus underpinning the good fit of the
LDA topic extractor. In this analysis, the authors chose a two-dimensional factor, which is the most
suitable representation for a graphical outline. The corresponding eigenvalues were both around one,
with a total inertia of about 655 and explained inertia of 0.15% for each component. As noticed by
Kaciak and Louviere (1990), the proportion of the total variance explained by the dimensions is often
very small. This is closely connected to the (inevitably) binary nature of the transformed nominal data
(Lebart 1984). Additional sensitivity analyses for higher orders of components (n = 2-30) have been
performed, which did not lead to an improvement of the maximum explained inertia per component

(see Appendix 1).

Based on our observations within the research and our experience as marketing community the au-
thors would like to propose another possible solution to Hunt’s (2020) call, thus, instead of focusing
on a re-institutionalizational framework for marketing, that marketing science does not only look back
at what has been lost but simultaneously for what is to come.
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Figure 3: MCA Analysis showing the proximity of observable research article keywords (blue
dots), topic assignment (orange dots), and (concatenated) terms assignment (green
dots). Dot size indicates the number of articles affiliated with the categories.

Source: own illustration
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The MCAs on the JAMS (1973-2021) and the AMSR (2011-2021) articles can be seen in appendices.

Appendix 2 and Appendix 3 showing equally good results. In principle, the above MCA results indicate
a high match between the observed literature articles and the topic-term distributions. In succeeding
analysis researchers can assess advanced visualization methods as presented in the Python library LDA-
vis developed by Sievert et al. (2014). Moreover, the authors define a new relevance score to assess
the affiliation of a term to a topic by a mixture of the log-probability of the term w, ,, and the approx-
imated Variation Bayesian distribution (as introduced in the theory part above) over the empirical term
frequency. This measure overcomes shortcomings of simply ranking terms purely by their probability
under a topic as suggested by prior studies of Bischof and Airoldi (2012). The authors performed a
comparable visualization method to Sievert et al. (2014) by using an MCA among topic-term distribu-
tions as described in the previous section. In order to also highlight the dynamic changes of topics over

time, the authors further perform a CA between topic and years association.

3.5 CA-Analysis/Results

To show the interrelation of the assigned topics to grouped years, a CA-Analysis was carried out (see
Figure 4). The frequency of published articles within a topic was based on a pivoting table drawn from
the assigned topics over years after LDA extraction. Again, the authors chose a two-factor model to
simplify the graphical representation. Topics (blue bubbles), that are closely related to a time period
(orange bubbles), are also geometrically (in terms of the Euclidean distance) close together. The bigger
the topic bubble, the more articles were published in the topic, and the bigger the years' bubble, the
more articles were published in the respective timespan. The analysis provides a pair of coordinates in
the two-dimensional space for each of the 1913 articles included in the dataset. As such numerous
dots (for each article) in the map would become uninterpretable, the authors decided to only repre-
sent the position of the topics. However, as the previously discussed MCA analysis suggests, article
keywords and topics are closely correlated to each other (see Figure 3, as well as the per-journal, con-
ducted MCA in appendices 2-3).
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Figure 4: CA-Analysis indicating the association of topics (blue bubbles) with time decades (or-
ange bubbles). Size of the bubbles indicates the number of associated articles to either
topic and year category respectively. Bubbles closer together indicate thematic proxim-
ity induced by the underlying LDA classifier.
Source: own illustration
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The two dimensions of the map in Figure 4 can be interpreted as follows. The horizontal dimension
separates older topics (on the left) from newer ones (on the right), with a cut around the year 1999.
Whereas the vertical axis separates topics focusing from a qualitative assessment with a focus on con-
sumer individual aspects (at the top) and company-related aspects (at the bottom). These dimensions
reflect “poles” of topical orientation within marketing. The combination of the two dimensions pro-

vides insights into the relationships between the topics.

The timeline follows a spiral form. On the top, left are older articles with topics such as “Industries”.
Below that are articles from the 90s, when topics as “Scaling”, “Sales Management”, “Consumer Be-
havior” and “International Management” were important. The turn of the millennium is represented
in the bottom right quadrant, when especially topics as “Customer Relationship” and “Customer Sa-
tisfaction” became more significant. This trend continues until today. At the top right the authors find
the newest articles. There is a clear trend towards social media (top right), but also other topics such
as “Corporate Social Responsibility”, “Branding”, and “Product” are strongly associated with the mo-
dern era (2016-2021). It is also worth pointing out that the authors identify so-called “evergreen” to-
pics affiliated to all decades, therefore placed in the center of Figure 4 such as “Model and Measure-
ment”, “Pricing”, “Model Effects” and “Public Theory”. But also, traditional topics, as “Healthcare”
have been found increasing awareness to modern ages, i.e., in geometrically terms haven been pushed
to the right in the topic coordinates of figure 4, due to the ongoing Corona pandemic. Moreover, the
authors notice the exposed role of “Social Media” to the far upper right of the most recent articles in
2020-2021. From our perspective, this topic should therefore receive further recognition in future mar-
keting research since it is “detached” from the current literature clusters. To further validate our fin-
dings, the authors would like to highlight the good fit of topics like “CSR” and “Service-Dominant” logic.
CSR was placed in between articles from decade 2004-2015 and 2016-2021 where the topic gained
increasing notice not only in marketing literature but also in mainstream media. Same for the topic
“Service-Dominant Logic” a specialization which is connected to well-perceived articles published in

2008 such as Vargo and Lush (2008) or Payne et al. (2008).

Figure 4 illustrates that using LDA for the CA approach results in a holistic analysis containing all his-
torical and current data. This systematic model leads as well to a time efficient literature analysis.

In order to assess the evolution of topics over time, the authors performed a time series analysis (see
Figure 5). A positive (negative) slope of the trend line (dashed red line) indicates an increase (decrease)
of the average number of associated articles to the respective topic over the years 1973-2021. To name
a few major findings, the authors observe a strong increase in topics like “Customer Relationship”,
“Customer Satisfaction”, and “Innovation Management”, but also “Firm Performance” still has a posi-
tive trend showing that the traditional company-driven forces have not been completely erased by the

above-mentioned consumer individual aspects, whereas “old-fashioned” topics such as “Surveys”,
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“Retailers” and “Advertising” have declined significantly. Surprisingly, “Consumer Information” also
visibly loses awareness over time, which (by following Figure 5) was more prominent in the 90s. During
the last three years (2019-2021) the authors see an obvious increase in associated citations for topics
as “Social Media”, “Innovation Management” (again), “Consumer Experience”, “Strategy” as well as in
“Public Theory” and “Healthcare”, whereas the latter topics’ increases are most likely connected to
the ongoing Covid-19 pandemic. As already stated in the above CA, the time series analysis again re-
veals the notion that the “Service-Dominant Logic” only shows a short periodic prominence around
2008 after Vargo and Lusch (2008a) published their theory, supporting the validity of our LDA model.
Further, the authors detect an increase in CSR literature in the mid-2000s referring to frequently cited
articles such as Maignan and Ferrell (2004), Sen (2006), and Ellen (2006) proving further the robustness
of the underlying LDA classifier. Again, it is worth pointing out that the underlying topic modeling
methodology belongs to the category of unsupervised learning algorithms that were not fed by a-priori
labeled topic or terms names as in prior literature studies such as Furrer et al. (2008). The algorithm
simply combined thematic close keywords into groups, that as the prior robustness checks highlight
seem to be meaningful from an expert marketing perspective. It, therefore, overcomes subjective topic
labeling by researchers that are embedded into a certain research environment, which might yield
biased topic assessments. The only qualitative assessment, that our research team had to deliver was
the sub-summation of terms to topics which in many settings like for terms such as “Corporate”, “So-
z

cial” and “Responsibility” to CSR was self-explanatory.
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Figure 5: Time Series Plots (blue) with trendlines (red) showing the evolution of articles per topic
over time
Source: own illustration

Aggregating over the years underlines the relevance of the top 3 topics “Customer Relationship”, “Firm
Performance” and “Sales Management” that have an increasing or at least constantly high level of
publications. Fewer detections can be found in “Food Products”, “Product Development”, “Surveys”
as well asin “Model Effects” whereas the authors see a clear increase in labeled “Food Product” articles
throughout the recent years underpinning an ongoing interest in nutrition of the general population
(Barnard 2019).
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Investigating the evolution of the total marketing literature in JAMS and AMSR over time, the authors
see a clear increase from the millennium to 2019 whereas the drop in the last period stems from the
fact that the authors collected the data at the beginning of 2021 resulting in a significantly shorter
period for the last time bucket in comparison to 4 years in total for the remaining time periods. Con-
cluding that research in marketing is emerging from its relatively low at the end of the 90s to a steadily

increasing publication activity over the years.
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3.6 Contributing Authors

The study by Bergh et al. (2006) found that the author’s characteristics have the most explanatory
power on an article’s impact. They concluded that researchers who published the most in a period had
the strongest impact on the themes studied during the following period. Therefore, the authors ana-
lyzed the most published authors in marketing to better understand the past evolution of the field and

possible future directions.

The authors identified and ranked those authors whose work has appeared most frequently in JAMS
and AMSR. The 1913 articles have been written by more than 2300 different authors. Among these
authors 78 (3.3%) published 5 articles or more, 76 (3.2%) published 4 articles, 149 (6.3%) published 3
articles, 404 (17.2%) published 2 articles, and 1643 (69.9%) published only 1 article. Thus, only 30.1%
of all authors have published more than one paper in all of JAMS’ and AMSR'’s history. These propor-
tions are comparable to those found by Furrer et al. (2008) in strategic management and Heck and

Cooley (1988) in the financial literature.
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Table 3 shows a ranking of the top 40 authors based on both the total number of appearances and
adjusted appearances, which reflect multiple-authored articles. In scientific literature analysis, ad-
justed appearances refer to a method of quantifying an author's contribution to research publications
when multiple authors have collaborated on an article. This adjustment aims to distribute credit fairly

among the co-authors based on their level of contribution.
The method works as follows:

1) If two writers collaborated on an article, each author is assigned half of the credit for that
publication.

2) If three writers collaborated, each author is assigned one-third of the credit.

3) This pattern continues for articles with more authors, where each author’s credit is divided
equally among the co-authors.

The provided statistics in the passage show the distribution of papers based on the number of authors
involved. For example, five hundred and fourteen (26.9%) papers were written by one author, 656
(34.3%) by two authors, 516 (27.0%) by three authors, 181 (9.5%) by four authors, 35 (1.8%) by five
authors, and 11 (0.6%) by six authors or more. This information helps provide a more nuanced under-
standing of authorship contributions within the dataset, considering the complexities of multiple-au-
thored articles

The five most prolific authors were: Shelby D. Hunt, with 25.2 adjusted appearances and 32 total ap-
pearances, Rajan Varadarajan, with 15.6 adjusted appearances and 21 total appearances, William O.
Bearden, with 9.8 adjusted appearances and 23 total appearances, Christian Homburg, with 8.3 ad-
justed appearances and 22 total appearances, and Richard P. Bagozzi, with 8.3 adjusted appearances

and 14 total appearances.

This analysis emphasizes the contributions of researchers over an almost 50-year period, by distin-
guishing between long-established and new generations of scholars. This latter group will undoubtedly
and increasingly be tasked with defining the marketing field's future directions. Because an author's
number of published papers is proportional to the duration of his or her career, the writers at the top
of our list also have the longest careers; as a result, they have had the most effect on the structure and

evolution of the marketing field.
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Table 3: Most published authors in absolute number of appearances versus adjusted appear-
ance accounting for articles with multiple authors
Total Adjusted
Rank Author Appearances Appearances

1 Hunt, Shelby D. 32 25.2
2 Varadarajan, Rajan 21 15.6
3 Bearden, William O. 23 9.8
4 Homburg, Christian 22 8.3
5 Bagozzi, Richard P. 14 8.3
6 Lusch, Robert F. 16 8.2
7 Calantone, Roger J. 19 8.1
8 Kumar, V. 19 7.8
9 Grewal, Dhruv 24 7.7
10 Ferrell, O. C. 16 6.9
11 Enrick, Norbert Lloyd 9 6.3
12 Malhotra, Naresh K. 8 6.2
13 Morgan, Neil A. 12 5.6
14 Moschis, George P. 7 5.2
15 Mahmoud, Essam 7 5.0
16 Lamb, Charles W. 10 4.6
17  Singh, Jagdip 9 4.6
18 Sivakumar, K. 10 4.5
19 Teas, R. Kenneth 6 4.5
20 Sheth, Jagdish N. 8 4.5
21 Samiee, Saeed 8 4.2
22 Mentzer, John T. 9 4.1
23 Peterson, Robert A. 8 4.1
24 Sirgy, M. Joseph 6 4.0
25 Luo, Xueming 8 4.0
26 Palmatier, Robert W. 11 3.8
27 Brown, Stephen W. 9 3.6
28 Hult, G. Tomas M. 9 3.6
29 Diamantopoulos, Adamantios 7 3.5
30 Parasuraman, A. 9 3.5
31 Dubinsky, Alan J. 7 3.5
32 Futrell, Charles M. 4 3.5
33 Monroe, Kent B. 9 3.4
34 Sen, S. 4 3.3
35 Woodside, Arch G. 6 3.3
36 Jaworski, Bernard J. 6 3.3
37 Horton, Raymond L. 4 3.3
38 Hirschman, Elizabeth C. 4 3.3
39 Hawes, Douglass K. 4 3.3
40 Hulland, John 8 3.3

Source: own table
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3.7 Most Influential Papers

Certain publications have played pivotal roles in the growth of every scientific subject. These papers
are accelerating factors in the field's growth because of their impact (Berry/Parasuraman 1993). In
order to better comprehend the future possibilities of the marketing discipline, it is necessary to de-
termine the most prominent papers published in JAMS and AMSR between 1973 and 2021. The au-
thors utilized the commonly accepted approach of summed citation counts to identify and assess the
effect or impact of research work (Bergh et al. 2006; Ramos-Rodriguez/Ruiz-Navarro 2004;
Tahai/Meyer 1999).
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Table 4: Most influential papers ordered by citations per year to account for the time horizon of
long-established researchers
Citations
Rank Authors Year Journal Citations per year
1 Henseler et al. 2015 JAMS 3312 552
2 Bagozzi and i 1988 JAMS 10457 317
3 Hairetal. 2012 JAMS 2230 248
4 Vargo and Lusch 2008 JAMS 3200 246
5 Vargo and Lusch 2016 JAMS 1011 202
6 Bagozzi andYi 2012 JAMS 1153 128
7 Grénroos and Voima 2013 JAMS 1024 128
8 Payne etal. 2008 JAMS 1620 125
9 Dick and Basu 1994 JAMS 2955 109
10 Hollebeek et al. 2019 JAMS 215 108
11 Pansari and Kumar 2017 JAMS 362 91
12 Davenport et al. 2020 JAMS 77 77
13 Voorhees et al. 2016 JAMS 357 71
14 Edvardsson et al. 2011 JAMS 659 66
15 Hairetal. 2017 JAMS 262 66
16 Harmeling et al. 2017 JAMS 259 65
17 Ranjan and Read 2016 JAMS 304 61
18 Appel etal. 2020 JAMS 60 60
19 Yoo etal. 2000 JAMS 1243 59
20 Zeithaml et al. 2002 JAMS 1124 59
21 Berry 1995 JAMS 1488 57
22 Sen 2006 JAMS 803 54
23 Maglio and Spohrer 2008 JAMS 673 52
24 Lametal. 2004 JAMS 872 51
25 Szymanski and Henard 2001 JAMS 1006 50
26 Maignan and Ferrell 2004 JAMS 834 49
27 Homburg et al. 2017 JAMS 191 48
28 Diamantopoulos et al. 2012 JAMS 426 47
29 Burnham et al. 2003 JAMS 849 47
30 Ellen 2006 JAMS 705 47
31 Lusch etal. 2010 JAMS 503 46
32 Peloza and Shang 2011 JAMS 452 45
33 Dabholkar and Bagozzi 2002 JAMS 849 45
34 Zeithaml et al. 1993 JAMS 1251 45
35 Baker and Sinkula 1999 JAMS 961 44
36 Sheth et al. 2011 JAMS 435 44
37 Wilson 1995 JAMS 1102 42
38 Zeithaml 2000 JAMS 851 41
39 Nysveen 2005 JAMS 641 40
40 Etgar 2008 JAMS 513 39
Source: own table
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The most significant papers published in JAMS and AMSR were determined based on the number of
times they appeared on the Web of Science and CrossRef databases, accessed on the Springer Verlag
website. Because a paper published earlier has a greater chance of receiving more citations than one
published later, the articles were sorted according to the number of citations divided by the number
of years they were published, thereby following the procedure displayed in Furrer et al. (2008). The

most influential works are listed in Table 4 with their number of citations and citations per year.

4 Conclusions, Limitations, and Discussion

Conclusions

Our research aimed to illustrate the structure and past evolution of the content of the marketing field
but also find possible future directions for the development of the marketing thought deriving from
our in-depth analysis of all the publications based on JAMS and AMSR. The authors performed various
unsupervised machine learning algorithms such as LDA, MCA, and CA in order to detect major topics
in the marketing research literature and put our results into a dynamic perspective. In this manner,
the authors expect to receive a less biased, i.e., less subjective, view on our discipline. The authors
have embedded our research within the context of Hunt’s (2020) call on the essential need for a re-
institutionalization of marketing in the contemporary era V, as a more advanced and contemporary

historical account that also embraces an analysis.

Indeed, a history of 48 years in the case of JAMS and 10 years in the case of AMSR is a good time to
reflect on the maturity of the marketing discipline constructed within AMS. The authors as marketing
community are well-advised to return our attention to the volume of literature evolved so far by our
field and, thus designing a solid bridge and in particular paving the way for further research (Ramos-
Rodriguez/Ruiz-Navarro 2004) and to answer Hunt’s (2020) call.

Within contemporary technological advances, our research methodology was also a unique combina-
tion of manually scholarly research and combining it with the support of Al-driven capability (machine-
learning using KNIME Analytics Platform) to embrace much larger sets of articles for more advanced
and also rigorous research findings. The authors have analyzed in total a number of 1913 articles for
this study. As indicated in Table 1 of this research, 157 (8.2%) articles were published in AMSR, while
1756 (91.8%) articles were collected within the publications of JAMS. The authors believe that this
approach could amplify not only that the marketing field adapts to a more Al-supported review of the
field’s research methods and findings, but moreover to deliver possible motivations for more robust

and insightful future research.
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Our research was motivated by two main questions:

1) What are the topics of marketing literature, and how have they changed during the past 48
years? And
2) Which author(s) are the most published within the marketing literature of both journals, and

what were their contributions to the evolution of the field?
Our theoretical contributions could be reported in the following manner:

The authors have identified the major research streams within the JAMS and AMSR during the lifetime
of both journals of the academy of marketing science. The authors furthermore studied the relation-
ships between the subfields of marketing and thus accounting for the structural evolution of the field

since its inception over time until today.
Our research illustrates the following observation:

e The dimension of the industry as a theme of research has declined in importance (1973-
1977).

e A Decline in importance in retailing research in marketing (earlier 1980s) was also observed.

e Asolid decline has taken place within the dimension of advertisement, especially through TV
as a medium of communication.

e The era of the 1990s was predominantly motivated by research in CB, consumer information,
and international marketing.

e Pricing as a theme of research has kept its validity, but at the same the low profile of im-
portance over the span of research published.

e After the turn of the century topics as performance, customer satisfaction, customer rela-
tionship, and firm performance won on importance. A solid observation here also was the
importance of channel management that reappeared in the mid-2000s as a research theme.
However, the authors also could confirm the importance of channels throughout the jour-
nals’ history on a constant basis.

e Changes pertaining to the evolution of the field based on our research also indicate the es-
sential timelines, wherein the rise and the decline of the individual stream of research were
embedded. While the authors also illustrate the essential peaks and furthermore the rapid

declines of the themes.

After the turn of the century topics as performance, customer satisfaction, customer relationship, and
firm performance won on importance. A solid observation here also was the importance of channel
management that reappeared in the mid-2000s as a research theme. However, the authors also could

confirm the importance of channels throughout the journals’ history on a constant basis.
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Changes pertaining to the evolution of the field based on our research also indicate the essential time-
lines, wherein the rise and the decline of the individual stream of research were embedded. While the

authors also illustrate the essential peaks and rapid declines of the diverse themes.

The essential contributors for the field based on total appearances and adjusted appearances have
been identified, and the top 5 list has been occupied by 1) Shelby Hunt, 2) Rajan Vardarajan, 3) William
Bearden, 4) Christian Homburg, and 5) Richard Bagozzi. This results in a total of 112 appearances and

67.1 adjusted appearances.

The top 5 most essential papers published based on total citation and per year citation index are 1)
Henseler et al. (2015), 2) Bagozzi and Yi (1988), 3) Hair et al. (2012), 4) Vargo and Lusch (2008), and 5)
Vargo and Lusch (2016), which encompass a total of 20,210 citations and 1,565 citations per year.

On the notion of Hunt’s (2020) observations of the streams of research that could stimulate the needed
disciplinary indigenous foundations whereupon the objective of a re-institutionalization of the mar-
keting discipline could occur, the authors could confirm that the most cited papers in JAMS/AMSR are
based on a quantitative nature. The authors also can confirm that Hunt’s (2020) call remains open,
hence not only because of the nature of the particularly quantitative modeling focus of the most cited
contributions (no. 1, 2, 3, and 6), but moreover, our research has also illustrated that a single quanti-
tative/model approach has been concentrated upon namely the structural equation modeling within
all the above-mentioned articles. Solid ground for hope also has been highlighted that many of the
additional contributions pertaining to the most essential publications within the field (no. 4, 5, 7, 8,
and 10) have been of a conceptual nature, here the authors can highlight the contributions of Vargo
and Lusch (2008a) and Vargo and Lusch (2016), Grénroos and Voima (2013) and Hollebeek et al. (2019).
The authors can, furthermore, highlight that SDL and the notion of market relations based on the co-
creation modus operandi have been the main themes that have occupied the top 10 ranks of the most

cited papers within the field.

The authors can furthermore confirm the importance of social media as the contemporary phenome-
non shaping our intellectual landscape. While the authors technically could agree on an indigenous
inception of social media within the context of the marketing discipline, however, social media (Sheth
2021) amplified by the rise of Al (Davenport et al. 2020) are themes that marketing science still needs
to absorb in a way that the authors stay true to Alderson’s (1957) call of a marketing definition of utility
and value, and in this case of the whole spectrum of social media marketing amplified by the Al tech-
nology for marketing. The rise of social media and the notion of digitality is not a new field of or mar-

keting, but moreover, sound marketing practice via the digital channel of social media amplification.
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Limitations

The spectrum of contributions of this paper is limited to the two journals of AMS. Additional relevant
journals such as the Journal of Marketing (JM) were not a part of this study, while the authors have
paved the way for including these journals in possible future research pursuits. The journals relating
to consumer behavior (CB) and consumer research based on the Association for Consumer Research
(ACR) such as the Journal of Consumer Research (JCR) were also not included. Here the authors con-
struct on Wilkie and Moore (2003), Hunt (2020), and Sheth (1982), as the field of CB has divorced itself
from marketing and the foundational premise of this research is to lay a possible future direction for
marketing to develop indigenous theory-building capacity. That the first 900 issues of the JCR, mention
marketing in the title only 3 times is a clear indication that another rich and vibrant field had evolved,
originally within the domain of marketing but now a long-established domain outside the marketing
spectrum. Our historical account is founded on the shoulders of the giants of the marketing field and
the authors have tried to establish our analysis only on observable and variable themes deriving from
the historical accounts, which came before us from a conceptual lens and based on the large data
analyzed in this research, which embraces the complete content of JAMS and AMSR (until the issues
Volume 49, Issue number 2 of JAMS; Volume 10, Issue number 3 of AMSR). Further, that only author

frequencies and not author relationships and co-authorships are reported, could be a limitation.

Discussion

While our research confirms Yadav’s (2010; 2020) observations on the nature of the decline of the
conceptual articles and the lack of indigenous themes in marketing (Hunt 2018), the authors still have
given the evidence that the contributions of conceptual only articles have been essential and vital for
the field. In terms of the field’s homeostasis and autopoiesis of reviving the doctoral programs with
indigenous theories pertaining to marketing science, the authors can deliver hope but at the same time
the few “conceptual-only” articles, which could measure themselves on an equal-footing with the
quantitative models. Here the authors see also a clear necessity of additional theoretical contributions
that could deliver solid impulses to the quantitative-based and consumer-behavior-driven research to
expand their themes in the image of foundational marketing aspirations such as the dimensions of
establishing sustainability (Lunde 2018) and mindful consumption (Sheth et al. 2011), coping and fra-
ming an Al-value definition of marketing and defining solid organizational theories for managing global
enterprises, so that effective marketing responses could be dealt with and furthermore to overcome
the theoretical limitations of the marketing field (Kamran et al. 2020; Kamran 2021; Key et al. 2020;
Sheth 2021; Hunt 2020).
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The notion that over 75% of marketing’s doctoral students do not self-identify as substantively mar-
keting scholars (Hunt 2020) is a dire warning for all of us in the field (Yadav 2020), especially when the
many new doctoral researchers in marketing are not trained to 1) self-identify with the substantive
content that may bring the field further; 2) to also not really understand the notion of holistic marke-
ting (Sheth 2021) and to not be trained on the essential methods that would make the field’s repro-
duction of scholars ever possible, and 3) to make the dimension of publish or perish (Wilkie/Moore
2003) as the raison d’étre of scholarship within the field while not looking at the themes that are pro-
moted so that a majoring in minors is further the state of the art within a very narrow and micro con-
centration within our field. Marketing is facing a large volume of internal and external troubles (Key et
al. 2020; Webster/Lusch 2013; Yadav 2010), thus, the authors can also confirm the deinstitutionaliza-
tion process of marketing, which is further promoted (Hunt 2020).

Our research confirms that the fields of SCM and CB are not really represented within the contempo-
rary publications and research streams of marketing today. The authors also deliver evidence for
exogenous themes and research directions that have shaped the intellectual landscape of marketing
in recent years. These streams predominantly include food products, products development, innova-
tion management, CSR, and strategy. The authors can also account for new streams of indigenous re-
search dimensions, especially the contributions of SDL that have shaped the intellectual structure of
the field. A huge rise of SDL can be observed between the years 2008-2011. The authors see a constant
interest in this field, however, the extreme peak that was observed within the mentioned years has
also significantly declined. Additional indigenous research themes are the vital importance of customer
experience and the notion of branding that still occupies a solid topology within our interpreted data

(see Figure 5).

The authors need furthermore to ask of how marketing could offer a foundation for alignment with
the dimensions of shared value (Porter/Kramer 2011) that has brought the whole notion of CSR, which
has also been a theme observed to be essential for the field as aforementioned. Furthermore, the
global movement and sensitivity of consumers for sustainable products and services and sustainable
pricing for offers to the bottom of the pyramid force a much richer ground for innovative approaches
towards embracing sustainability.

Here the authors ask that how could the authors bring sustainability broader into the main theme for
marketing science in a manner that it fits within the dimension of civilizing capitalism while embracing
sustainability as a major research stream in a way that the authors free its spirit from the walls of
corporate do-gooding and CSR, towards making being-sustainable truly profitable on a business model

proposed by marketing.
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In addition, the authors need to overcome our disjoint with the dimension of organizational theory.
While the authors agree with Hult (2011) on the notion of a boundary-spanning marketing organiza-
tion, the authors want to emphasize the importance of a solid organizational model derived from mar-
keting science, especially in times of rapid disruptions, where short-term but adequate responses are
required and agile, models of new-work (Bergmann 2019) remote work, especially in post-Covid 19

society, needs to be designed.

The authors suggest that marketing needs to give directions to the recent developments within the
taken place rapprochement in practice between high-tech and marketing, especially observed under
the vocation of the “marketing-technologist” (lansiti/Lakhani 2014; Brinker McLellan 2014). Finally, the
authors would like to see marketing acknowledging the contemporary limitation within the marketing
theory in terms of the field-defining path-breaking and innovative research streams for marketing so
that the field can be aligned and can overcome the state of contemporary unsettledness.

Based on our observations within the research and our experience as marketing community the au-
thors would like to propose another possible solution to Hunt’s (2020) call, thus, instead of focusing
on a re-institutionalizational framework for marketing, that marketing science does not only look back
at what has been lost but simultaneously for what is to come.
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Appendix
Appendix 1: Sensitivity Analysis of MCA with components n = 2-30
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Appendix 2: MCA of JAMS

Row and column principal coordinates
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Appendix 3: MCA of AMSR

Row and column principal coordinates
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Appendix 4: Manual Stop List

Marketing, market, markets, research, na, association, business, review, word, life,
role, analysis, markets, time, conjoint, study, wall, level, linear, mean, view, study,
hedonic, Harvard, journal, studies, customers, consumers, firms, models, results,
search, measures, prices, brands, services, countries, paper, relationships, relational,
effects, products, cultural, differences, found, significant, ethical, journals, articles,
article, intent, approach, field, findings, impact, degree, framework, literature,
responses, organizations, drucker, peter, systems, methods, decision, negative,
positive, alliances, innovations, students, authors, attributes, programs,
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Appendix 5: Association of Main Keywords to Topics

Keywords

Topic

performance, theory, conflict
channel, structural, distribution

consumer, experience, consum ption

consumer, behavior, decision
product, data, development
food, product, effects
shopping, behavior, consumer
performance, firm, orientation
sales, selling, performance
price, consumer, information
industrial, behavior, buying
advertising, television, commission
product, consumer, response
information, consumer, risk
consumer, scale, development
value, logic, service-dominant
strategy, theory, strategic
international, strategy, foreign
effect, power, model

store, retail, image

decision, health, healthcare

innovation, management, knowledge

online, social, media

brand, equity, extension
service, recovery, satisfaction
response, mail, survey
measurement, validity, model
customer, relationship, service
theory, perspective, public
corporate, social, responsibility

Performance

Channel Management
Consumer Experience
Consumer Behavior

Product Development

Food Products

Shopping Behavior

Firm Performance

Sales Management

Pricing

Industry

Advertising

Consumer Response
Consumer Information
Scaling

Service Dominant Logic
Strategy

International Marketing
Model Effects

Retail

Healthcare

Innovation and Knowlege Management
Social Media

Branding

Customer Satisfaction
Surveys

Measurement and Modelling
Customer Relationship
Public Theory

Corporate Social Responsibility (CSR)
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Appendix 6: KNIME Built-In Stop List

A, about, above, across, after, again, against, all, almost, alone, along, already, also,
although, always, among, an, and, another, any, anybody, anyone, anything,
anywhere, are, area, areas, around, as, ask, asked, asking, asks, at, away, b, back,
backed, backing, backs, be, became, because, become, becomes, been, before,
began, behind, being, beings, best, better, between, big, both, but, by, ¢, came, can,
cannot, case, cases, certain, certainly, clear, clearly, come, could, d, did, differ,
different, differently, do, does, done, down, downed, downing, downs, during, e, each,
early, either, end, ended, ending, ends, enough, even, evenly, ever, every, everybody,
everyone, everything, everywhere, f, face, faces, fact, facts, far, felt, few, find, finds,
first, for, four, from, full, fully, further, furthered, furthering, furthers, g, gave, general,
generally, get, gets, give, given, gives, go, going, good, goods, got, great, greater,
greatest, group, grouped, grouping, groups, h, had, has, have, having, he, her, here,
herself, high, high, high, higher, highest, him, himself, his, how, however, i, if,
important, in, interest, interested, interesting, interests, into, is, it, its, itself, j, just, K,
keep, keeps, kind, knew, know, known, knows, |, large, largely, last, later, latest, least,
less, let, lets, like, likely, long, longer, longest, m, made, make, making, man, many,
may, me, member, members, men, might, more, most, mostly, mr, mrs, much, must,
my, myself, n, necessary, need, needed, needing, needs, never, new, hewer, newest,
next, no, nobody, non, noone, not, nothing, now, nowhere, number, numbers, o, of, off,
often, old, older, oldest, on, once, one, only, open, opened, opening, opens, or, order,
ordered, ordering, orders, other, others, our, out, over, p, part, parted, parting, parts,
per, perhaps, place, places, point, pointed, pointing, points, possible, present,
presented, presenting, presents, problem, problems, put, puts, q, quite, r, rather, really,
right, room, rooms, s, said, same, saw, say, says, second, seconds, see, seem,
seemed, seeming, seems, sees, several, shall, she, should, show, showed, showing,
shows, side, sides, since, small, smaller, smallest, so, some, somebody, someone,
something, somewhere, state, states, still, such, sure, t, take, taken, than, that, the,
their, them, then, there, therefore, these, they, thing, things, think, thinks, this, those,
though, thought, thoughts, three, through, thus, to, today, together, too, took, toward,
turn, turned, turning, turns, two, u, under, until, up, upon, us, use, used, uses, v, very,
w, want, wanted, wanting, wants, was, way, ways, we, well, wells, went, were, what,
when, where, whether, which, while, who, whole, whose, why, will, with, within, without,
work, worked, working, works, would, X, y, year, years, yet, you, young, younger,
youngest, your, yours, z,
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Natural Language Processing in IT Ticketing
Systems

A conceptual framework for Question-and-Answering machines based
on GPT-Algorithms

Abstract

This research is a feasibility study to design a Natural Language Processing (NLP) system within a Ques-
tion-and-Answering (Q&A) environment for internal IT help desk ticketing operations. The proceedings
will be used to develop a conversational agent for an IT consultancy company. Tests with few-shot
learning algorithms were performed by calibrating two GPT-2 language models. Another benchmark
model was tested on the most recent GPT-3 standard. The input data stems from software license
release requests of an internal IT help desk. The final model will be a hybrid approach of first guidance
by an automated agent and a human expert intervention for more complicated IT problem. The agent
will improve itself by constantly evaluating user feedback.
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1 Introduction

The human-machine interaction is gaining more and more awareness in daily business operations —
especially in times of ongoing digitalization processes. This interaction is not without flaws. In case of
disruptions, the IT help desk usually is the first point of contact for internal employees who are expe-
riencing IT problems. Interruptions of work processes are costly for the company. Apart from this, they
pose a potential source of accumulating frustration on user side. Therefore, it is pivotal to react
promptly to user requests. According to a research conducted by “Forrester Research” in 2020 organ-
izations that have adopted help desk services, increased their overall employee satisfaction and ma-
naged to achieve on average a self-service resolution rate of 20%.1 IBM, the global market leader in IT
infrastructure solutions, sees the following major contributions of IT help desks: Service desks stand-
ardize IT processes, and automate routine tasks, thus increasing operational efficiency. They align
users with IT processes by offering self-service tools and automated workflows that further increase
business productivity and free IT staff to focus on more strategic activities. Service desks act as a “hub”
for all hardware and software assets in the company. Moreover, they create digitalized contracts, and
enable easy information retrieval, IT configuration, and IT maintenance. Finally, IT service desks keep

business activities up in times of technical riots, thus avoiding costly downtimes in operations.2

Due to increasing demand for technical support, the IT help desk has to organize its operations in form
of a so-called “ticketing system”. A majority of tickets, like software licensing issues, are constantly
recurring problems, with pre-existing solutions. Hence, it would constitute a tremendous relief for IT
specialists, if such easy-to-solve tickets could be resolved automatically, e.g. in form of a conversational
agent, thereby releasing the costlier human IT resources.

The worldwide adoption of the IT Infrastructure Library framework (ITIL) has already shown some ef-
fectiveness in improving service desk operations. However, successive improvements, for many IT ser-
vice providers, still remain a major challenge (Jantti et al. 2012). The goal of IT service desk agents is
to record, classify, diagnose, and resolve user requests (Jantti et al. 2012). Requests consist of the
following: software and hardware failures, requests for resetting passwords, requests for new soft-
ware packages and licenses, or change requests for existing services. Finally, the help desk constantly
receives feedback for its operations. Feedback can be positive as well as negative. An important step
in improving operations would be to ensure effective communication between the service desk and
the user. This includes a continuous overview of the progress of ticket resolution, which has to be
preserved through all possible channels (Jantti et al. 2012). Moreover, timely ticket resolution in-

creases user satisfaction.

1 See Charles Betz, Andrew Hewitt, “Service Desk 2020: It’s All About Employee Experience,” Forrester Research, October
6, 2020.

2 See https://www.ibm.com/topics/service-desk, last accessed on 12.07.2023, 16: 46.
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In this study, we design a feasibility study for a Natural Language Processing (NLP) system which oper-
ates within a Question-and-Answer (Q&A) environment for first-level IT support. By using the most
recently developed Generative Pre-trained Transformer technology (GPT) as a few-shot learning
method. Few-shot learning scenarios originate from past IT ticket resolutions. For calibration purposes,
we use the pre-implemented open-source-based, GPT-2 packages gpt-2-simple and german-gpt2.In a
later run of our analyses, we were also granted access to the most recently developed GPT-3 standard

called Playground.

Task-oriented dialog systems have encountered increased awareness since they can assist users in
various, predominantly monotonous, tasks. In a “typical” task-oriented dialog system, the Natural Lan-
guage Generation (NLG) module converts a system action (e.g., often specified in a semantic form
selected by a dialog policy) into a final response (Peng et al. 2020). The response should be adequate,
fluent and represent a semantic dialog action to engage users’ attention. Existing methods for NLG can
be subdivided into two major categories. (1) Template-based methods require domain expert
knowledge to create templates for each domain, with the system filling in so-called “slot values”
(Cheyer and Guzzoni, 2014; Langkilde and Knight, 1998). (2) Statistical language models, as presented
by Gao et al. (2019), can be built on neural networks. The models are trained on a labeled text corpus.
One canonical model is semantically conditioned, such as SC-LSTM (Wen et al. 2015), which encodes
dialog acts with one-hot representations and uses it as an extra feature to inform the sentence gene-
ration process. The general performance is good but the training amount needs a large amount of

domain-specific data. Moreover, it suffers from scalability as dialog combinations grow exponentially.

During our study, we collaborated with a large-scale IT consultancy positioned in Dortmund (North
Rhine-Westphalia, Germany). The company already has a pre-existing conversational agent solution
that could be enriched by our GPT module. For this, we need a structured example file of previously
resolved tickets. Our first tests were appealing with respect to human (qualitative) judgment. The
answers fitted well to the respective questions. Even first guidance advices were provided. To give an
example: After requesting a license for a specific software product, the agent informed the employee
about the costs and the need for approval by a Project Leader or a Manager (see figure 7 in the final
evaluation report section). The next step would be to program a conversational agent which directly
sends an email to the manager asking for approval. We do not claim that our tool has the ability, nor
the intent, to replace skilled human IT resources. But as our anecdotal evidence shows, IT support
vastly suffers from work overload. This overload trend will much likely aggravate due to an increasing
need for internal digitalization projects and decreasing numbers of skilled workers in the nearby future.
Therefore, our work represents a feasibility study that aims to explain how NLP systems can be used
to relieve human IT support resources for more complex IT projects. Projects which cannot be resolved

by an automated agent.

RJAM, 4. (2023), Heft 1, S. 133-158



136 Becker, Marcus; Prokop Dayrell de Lima, Erika

As prior research conducted by Tarlaci (2019) indicates, unsupervised language models' like GPT-2
have a pround capability to optimize automated Q&A tasks with minimal or no task-specific adapta-
tion. The first public release of GPT-2 (with 124 M parameters) was fine-tuned for a special Q&A task,
using the Stanford Question Answering Data-set (SQUAD) 2.0, Huggingface's PyTorch implementation
and a modified BERT as Q&A model. The fine-tuned model did not meet the researcher's expectations,
regardless of further adjustments on tokenization, hyperparameter fine-tuning and increasing number
of epochs. The author indicates that the size of the language model, as well as the complex nature of
Q&A tasks in general, are two limiting factors for future deployments of such model. The author further
concluded that a more sophisticated fine-tuning experiment, with more performant extraction sys-

tems, could improve future results.

Fiore et al. (2020) emphasize the unexploited potential for conversational agents inside a company as
Virtual Enterprise Assistants (VEA). Focusing on VEA for in-company IT help desks, a user study was
performed with a functional conversational agent prototype to evaluate the suitability for typical IT
support cases, e.g. in password resets, answers to Frequently-Asked-Questions (FAQs), and release
email attachments from quarantine. In accordance to that, the researchers studied the potential user
acceptance. The study was conducted with 12 employees from two companies, a bank and a hospital,
that were specifically chosen due to their IT affinity. The results indicate that such an in-company con-
versational agent is well-perceived by employees. However, the less structured task for answering
FAQs aroused negative remarks regarding misclassifications of inputs. Some users had to rephrase

their original request since the conversational agent did not understand their first request.

A consecutive work of Fiore et al. (2020) underlines the capabilities of conversational agents to relieve
employees of repetitive work in in-house support. Moreover, the authors indicate success conditions
for embedding conversational agents in the company’s IT landscape. First, it helps to mention that the
agent is not human at the beginning osf each conversation. Second, a direct offer to escalate the users'
concerns to a real human person should be provided. Finally, the authors point out that special Natural
Language Understanding (NLU) techniques are necessary for a successful development and mainte-
nance of conversational agents, a shortcoming that most likely has been overcome by the most re-
cently developed ChaptGPT 3.5 technology.

A pioneer study of exploiting state-of-the-art pre-trained language models for NLG in task-oriented
dialog systems was performed by Peng et al. (2020). The model is semantically-conditioned on GPT-2,
named SC-GPT, and built upon Huggingface PyTorch Transformer technology with 345 M parameters.
It follows a three-stage training procedure: first, like GPT-2, massive plain language pre-training, se-
cond an additional controlled pre-training stage on vast amounts of dialog-act labeled data, in order
to allow the generation of texts, third a fine-tuning stage, on a specific task with a limited amount of

domain labels. According to Peng et al. (2020) the results indicate that with minimal training examples,
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SC-GPT is able to generate adequate natural language responses. The authors trained their model on
a new benchmark dataset, called “FEWSHOT-WOZ"” based on the “Multiw0Zz” dataset developed by
Budzianowski et al. (2018) and the “Cambridge NLG datasets” of Wen et al. (2016). The resulting da-
taset consists of seven domains (Restaurant, Laptop, Hotel, TV, Attraction, Train, Taxi). Although, the
domain of “Laptop” might have some references relating to IT help desk topics, we doubt, that the
model would be feasible to handle real-life IT help desk problems on a daily basis, especially for highly
specialized IT topic for a technical consultancy firm. Moreover, as most scientific language models, the
model presented in Peng et al. (2020) is calibrated on stylized data that has been pre-processed with
additional speech tags that alleviates the model training but needs additional man power to either
manually incorporate speech tags, or in case of automated speech tagging, binds some resources of
validating these tags. Our feasibility study aims at developing model that incorporates some “Natural
Language Understanding” (NLU) components that do not need additional tagging efforts.

To the best of our knowledge, the realizations of conversational agents in real-life companies using the
most recent GPT technology are sparse. On top, IT ticketing services pose an extra challenge due to
the complexity of the underlying IT problems, especially, for the higher demands of an IT consultancy.

Our research paper is organized as follows. Section 2 presents a general overview of our model archi-
tecture. In Section 3, we develop our main research question, i.e. our objective to implement a GPT-
based NLP system for Q&A tasks in IT support processes. Further, we design a feasibility study on how
to incorporate this NLP system in a large-scale IT consultancy company. We provide a technical guide-
line and highlight methodological questions, which should be resolved before starting with the IT im-
plementation. Section 5 outlines the model limitations and opens up for the debate in future research.

Section 6 summarizes the paper.

2 Natural Language Processing in Question-Answering-Systems

2.1 General model architecture

A very general conversational agent architecture can be partitioned into the following components:
NLU, Dialogue Management and an additional NLG component (Adamopoulou/Moussiades 2020).
Taking into consideration the pipeline architecture represented in figure 1, where each Q&A turn is
processed by employing a five-step procedure. The transcriptions of user inputs are first processed by
the NLU module, where the user intention and other key information are extracted. Afterwards, the
information is formatted to the dialog management component, i.e. question, statement, or a request
for action, is the input to the NLG, through which a system response in natural language is generated
(Peng et al. 2020). Finally, the answer is provided to the user by text, voice or image, according to the

interaction methods used in the conversational agent. The agent asks follow-up questions after the
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intent is recognized (Kucherbaev et al. 2018). It can be subdivided into a dialogue state tracking com-
ponent, responsible for monitoring the mapped intent (and entities) until that point of the conversa-
tion, and a dialog policy component, which produces a dialog act based on the fact (or entities) re-

trieved from external resources, such as database or a knowledge base (Peng et al. 2020).

A database serves as part of the backend, where all relevant information is retrieved. Once the appro-
priate information is extracted. It is forwarded to the Dialog Management Module and then to the
Response Generation Module (Adamopoulou/Moussiades 2020). The response to the user is gener-
ated based on the dialog act emitted by the Dialog Policy Module. Several approaches can be utilized
for generating the user response, including Rule-based, Retrieval-based, and Generative-based meth-
ods. In the Rule-based model, the response is selected from a predefined set of rules without gene-
rating new text responses. The Retrieval-based model offers more flexibility by selecting the most sui-
table response through the examination and analysis of available resources (Adamopoulou/Moussia-
des 2020). The Generative model employs Natural Language Generation (NLG) to generate responses
in a human-like natural language manner, considering the previous inputs (Peng et al. 2020;
Adamopoulou/Moussiades 2020). Hybrid conversational agents combine a rule-based or retrieval-
based approach with a generative approach to handle user inputs that do not match any predefined
rules mentioned earlier. Furthermore, the operation of a conversational agent can involve human in-

tervention as well (Mathur/Lopez 2019; Adamopoulou/Moussiades 2020).

O

End User

Intent Classification

Natural Language
Understanding

Natural Language
Generation
Dialogue

Management

Data Bases
Information Systems

Figure 1: General Architecture of Q&A system based on text generation
Source: Hirschman/Gaizauskas 2001; Peng et al. 2020; Adamopoulou/Moussiades 2020

RJAM, 4. (2023), Heft 1, S. 133-158



Becker, Marcus; Prokop Dayrell de Lima, Erika 139

2.2 GPT Technology

2.2.1 General Framework of GPT

The Generative Pre-trained Transformers (GPT) are a series of language models developed from the
Transformer model. Transformer models are a series of connected encoder and decoder nodes (Vas-
wani et al. 2017). Thus, they belong to a most recently developed sub-category of Deep learning mod-
els that are pre-dominantly used in the field of NLP. Transformers thereby replace the previously used
Recurrent Neural Network (RNN) models, such as Long-Short-Term-Memory (LSTM), and Convolu-
tional Neural Networks (CNN) models.

GPT is an NLP model based on unsupervised machine learning methods. Without any particular task-
specific training and on any data subject, the GPT-2 model can read and “understand” a text, summa-
rize or transcribe it. GPT-3 is able to answer questions about the information contained in it. Moreover,
it is capable of completing, or even generating paragraphs with grammatical and syntactic consistency.
GPT- assigns a probability to a sequence of words for a given size. It obtains a probability of occurrence
for each sequence determined by previously seen training data. Training data is collected and retrieved
from an extensive number of web sources. The notable innovation of GPT-2 consists in its learning
method: “Zero-shot-learning” covers a technology where text, that has never been learned before, is
inserted, thus starting from zero, and which evaluates answer’s consistency. Instead of rearranging the
sequences for fine-tuning, as previously conducted by GPT-1, the input to GPT-2 provides a format that
expects the model to understand the nature of the task. This method uses the embedding of classes
and words, associated to a vector format, thereby enabling the algorithm to recognize unrepresented
text. This process is realized by associating text with other previously learned topics or words. Most
state-of-the-art NLP models were trained for specific tasks, using supervised learning methods. How-
ever, these traditional Machine Learning models need a large amount of data to learn and fail to gen-
eralize tasks other than the ones they were trained on.

The architecture of GPT-2 is a 12-layer Decoder-only Transformer, trained within the attention frame-
work3, rather than foregoing recurrence and convolutional-based architectures.GPT-2 is able to ge-
nerate coherent (i.e. understandable by humans) paragraphs of text. The technology accomplishes
state-of-the-art performance on language modelling, thereby outperforming benchmarks as
RNN/LTSM/CNN-based models. GPT-2 performs basic reading comprehension, machine translation,
Q&A and summarizing tasks. The model use cases range from writing grammar assistance and auto-
completion (for ordinary and coding purposes), to more advanced applications such as conversational

agents, creative writing engines, unsupervised translation models, and enhanced speech recognition

3 Attention mechanisms, as proposed by (Vaswani, 2017), enable the prediction model to discriminatively concentrate on

sections of input text which are most important. Thus, attention mechanisms allow the modelling of dependencies re-
gardless to their distance in the input or output sequence.
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systems. The model was first released in stages using 124 million, 355 million, 774 million and finally
1.5 billion parameters, due to the authors concerns for malicious purposes, which could be generation
of misleading news articles, impersonation of others online, automated production of abusive or faked

content to post on social media and spam and phishing content (Radford et al. 2019).

2.2.2 GPT modules for task-oriented conversational agents

The majority of current dialog systems provide semantically correct responses; however, they strive to
correspond to the variation and fluency in human language. NLG is the last and major phase to gene-
rate user-facing system speeches. The output of NLG is closely tied with the perceived quality and

usability of a dialogue system (Zhu et al. 2019).

Current generative networks are trained on voluminous amounts of data providing them with the ca-
pacity to generalize to unseen sample (or test) data. However, once these models are deployed, there
is no control over the generation. Although, transformer-based models have achieved good results on

a range of NLP tasks in recent years, the lack of control remains a challenge.

To tackle the above problem, controllable text generation procedures have been established. The at-

tributes to control can be of the following types (Prabhumoye et al. 2020):

e Stylistic Attributes such as politeness, sentiment, formality

e Demographic attributes such as gender or age

e Contextual attributes such as information, keywords, or entities
e Ordering of information such as events, e.g. plot summaries etc.

The majority of controllable text generation tasks can be framed as conditional language generation
tasks and can be performed at various stages. Prabhumoye et al. (2020) divide the generation process
into five modules, which can be used. As illustrated in figure 2, the generation pipeline starts with an
input or a source sequence and an output or a target sequence. The first input module, i.e. the external
input module, is responsible for the initialization ho. The second input module, i.e. is the sequential
input module, denoted by x:, where t is a time index of the generation process. The third module is
the generator operations module. It is responsible for carrying out consistent operations or calcula-
tions on all the inputs at each time step. The fourth module is the output module. The output o is
further projected on to the vocabulary space to predict the token X, at each time step. Finally, the fifth

module is the training objective module. This module deals with the loss functions used for training.

There are various techniques used to modulate each of the five modules to perform controllable text

generation sequences. In dialogue systems it would be meaningful to control the response generation
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according to the semantic action. In other words, the response is conditioned on the dialogue act. For
this purpose, the generator operation (module 3 in figure 2) should be considered. This module takes
in the external input ho, the sequential input x; at time step t and performs the same set of computa-
tions G to return an output o:. Changes can be made to the set of operations G in order to include a

so-called control vector in computing o:.

@ Qutput Training Objective
(0,) (&)

External Input |_,, Generator
O =&, A (O

F 3

@ Sequential Input
(x,)

(]

Figure 2: Modules for controlling a natural language generation task
Source: Prabhumoye et al. 2020

RNNs, LSTMs, and Gated Recurrent Units can be used to model controllable text generation tasks.
However, these techniques still have trouble in handling long text sequences. As a result, attention
mechanism algorithms are employed on the source sequence, as discussed in Prabhumoye et al.
(2020). By incorporating self-attention, Transformers possess the capability to process input sequences
of varying lengths and effectively capture the interdependencies among different slots. Peng et al.
(2020) propose a multiple task and domain learning on large amounts of annotated (dialog act,
response) pairs to the transformers pre-training stage. This optimization allows the developer to se-
mantically condition the generation of responses of GPT models, and to adapt it to the task specific

domain.

In order to improve the language model’s behaviour, an iterative process named "Process for Adapting
Language Models to Society (PALMS) with Values-Targeted Data-sets is used to fine-tune the model
on a curated dataset. Empirical evidence shows that adjusted language models perform well even on
small and hand-curated datasets. Additional tests conducted with GPT-3 even show considerably more
robust results. The approach is promising and might be considered to further works with future GPT

versions (Solaiman/Dennison 2021).
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2.2.3  Our proposed hybrid solution for an IT-Support Q&A-System

In accordance with the internal guidelines for system development, the solution is to be developed as
a micro-service architecture?, thus enabling re-usability and integrability with other applications. The
proposed solution enables the end user to have a two-way text conversation with a conversational
agent, without having to generate a ticket each time the users ask for assistance. Combining different
technologies such as machine learning, NLP and integrated dialogue tools, our hybrid solution is able

to maintain a conversational flow between applications and users.

The rules to trigger either the Rule-Based NLG module, or the GPT module, should be defined in ad-
vance. There are different possibilities for defining policies. One solution is to trigger GPT via a fallback
intent. If no intent is found the conversational agent passes the user request to the GPT model. This
would require GPT to be more generic, i.e. fine-tuned with several kinds of annotated response-re-
quest pairs to condition the answers, thereby following a dialog flow format. Another solution is to
specifically define intents, which will trigger the GPT model to generate an answer. This alternative has
nameable benefits, for instance a specific GPT model can be used and fine-tuned with response-re-
quest pairs extracted from the IT support’s database. A predefined response text is not needed. Instead

the output of GPT is passed (via conversational agent) as an answer.

After receiving user input through an application, it can be transmitted to the backend using, for ex-
ample, a REST API. This standard procedure is frequently employed in enterprise settings, facilitating
seamless integration of the system into existing frameworks and thus enabling expansion through in-
store methods. The conversational agent plugin establishes communication with the application to
retrieve the relevant input and obtain the corresponding output. Subsequent actions are carried out
within the conversational agent plugin, and the resulting output is then sent back to the application.
The conversational agent retains the context of the conversation and the user, enabling it to execute

the necessary actions based on this information.

Through the conversation with the conversational agent, the user can receive faster responses com-
pared to the traditional Information Technologies Service Management (ITSM) application structure.
If the answers are not satisfactory, the user can ask the conversational agent to generate a ticket. This
ticket will be assigned to the IT support and it will be identified with the user's name. The entire con-
versation history will be stored to support the request follow-up, allowing the subsequent IT specialist
to understand the context of the underlying query. Thus, the ticketing system will be maintained. How-
ever, the interaction method should be changed from e-mail to conversational agent, which would

perform the service at first level, trying to offer answers to FAQs. The user can access the conversa-

4 Micro-services approach to modularize software in systems which are divided into smaller modules. A micro-service

should only be able to perform a single task and communicate with other programs. This enables micro-services to in-
teract with each other (Wolff 2018).
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tional agent application and directly ask a question, the conversational agent parses the natural lan-
guage input, as provided by the end user, and triggers one of the NLG modules, according to the iden-
tified intent. This answers back with the solutions in the dialogue. Together with the given answer, a
user feedback is asked, e.g. a question like “Was this answer helpful?” or “Was your question
answered?”. If the feedback is negative (dashed line number 5 in figure 3), the conversational agent
should escalate the request to second level support by triggering a creation of a ticket to the (human)
IT-Support agent. Additionally, in case that the intent cannot be identified (a so-called fallback), the
creation of a ticket to the IT-Support can also be triggered. This ticket can contain the conversation
history, thereby ensuring that the technician is informed. In this phase the data for Q&R- pairs can be
collected and used to enrich the IT service database. Note, that both negative, as well as positive,
feedback can be considered, i.e. the first one indicating bad quality, or incorrect answers, and the
second one indicating good quality, or correct answers. In this feasibility study our first focus lies on
negative feedback loops to exclude early frustration potential on employees’ side. In future adoptions,
positive feedback loops can be incorporated to increase the probability that the algorithm will give
similar advices for similar requests. This represents a type of reinforcement learning strategy to im-

prove our language model in next generations. The overall target will be to maximize user satisfaction.

Finally, the IT Support agent proceeds with the process by categorizing the ticket, working on it and
replying to the end user. The communication channel, once a ticket is created, can follow the standard
e-mailing process. If the conversational agent is unable to answer the user question, thus creating a
ticket to the second-level IT Support, the user can receive both, a notification with the ticket number,
as well as a response from the IT Support agent. Consequently, the only change on the current ticketing
process is the conversational agent, which is creating tickets in name of the end user. The whole pro-

cess is visualized in figure 3 once again.
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Figure 3: IT-Support process with a hybrid conversational agent for Q&A pairs
Source: authors’ own illustration

Subsequently to the process implementation (including data collection for training purposes), the so-
lution can evolve to a hybrid semantically conditioned conversational agent. The data from the initial
phase can be used in an additional pre-training stage to semantically condition GPT generation; this
would increase the quality of answers, as it would be more domain specific. Feedback loops (both

positive and negative) should be continued.

3 A mini-workplan for implementing large-scale NLP models in IT
Ticketing Systems

3.1 Towards developing a GPT-based System for Q&A tasks

This paper focuses on the IT support unit. Our approach aims to reduce the workload of a human IT
specialist in order to work on larger scale IT problems. Moreover, faster replies increase the user's
satisfaction, and vice versa, reduce opportunity costs resulting from ongoing conversation. We pro-

pose the use of a transformer-based NLP model, in this particular case, GPT. GPT is embedded in an
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already structured IT ticketing process. We experiment with versions of GPT and further explore GPT's
potential to work in a conversational agent solution for Q&A tasks. Our objective divides into the fol-

lowing stages:

1) Defining data sources and extraction methods: In order to enable our model to answer ques-
tions sent from the end users to the IT-Support, a sample of the data is needed. The first step
is to evaluate how data is stored and how a sample can be extracted. Afterwards, pre-pro-
cessing steps should be applied such as tokenization, removing numbers and extra white

spaces.

2) Selecting a suitable GPT model and using few-shot learning methods on extracted data from
the IT support: In this paper, we will make use of the Huggingface's repository to obtain a pre-
trained GPT model. After selecting a model, the environment to perform the few-shot learning
has to be configured to operate on the extracted sample from IT-Support.>

3) Compose a preliminary feasibility analysis of a Q&A System: We motivate the viability of using
a hybrid solution. It aims to lead the tickets, which are currently assigned to human attendants,
to an automated service. The idea is to illustrate that this filtering at the entrance and in the
ticket ward will be able to promote the optimization of the resources used within the IT support
unit. It further improves the quality of the service, thereby meeting the growing need of an
instant communication tool to provide better user experience and to increases response ca-
pacity.

We propose to introduce GPT in the existing conversational agent model process. It is one of
the most recent technologies for developing NLP models based upon transformers. GPT intends
to take another step towards relating users and service providers. This approach allows the IT

support to re-use resources, thus increasing ticket solution capacity.

3.2 The original IT Ticketing Workflow

The IT support unit consists of a team of specialists, who are the first point of contact for all internal
and external users needing information technological guidance. If the user has not the ability to inter-
act with the system, e.g. in form of a Q&A machine, the sole option is to generate a “ticket”. That ticket
is assigned in a queue until it is finally assigned to one of the attendants. This stage can take hours to
days. A delay has severe consequences. Since it often prevents the user from continuing his or her
work. However, in a variety of circumstances, the underlying problem belongs to a series of repeating
questions that, if stored automatically, could have been resolved easily, and in a timely manner, by

sending an automated reply emerging from a corpus of pre-trained solutions. The simplified process

5 The model as well as its checkpoints have to be imported. The checkpoint should be saved within “run1” folder since we

are not training the model. Note, we only perform a few-shot learning algorithm. Further, the parameters of the model
have to be defined, as well as its context with examples of Q&A pairs.
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can be described as follows: The end user sends an email with a question (all end user requests, such
as ordering Hardware/Software, Directory Services, Account configuration, granting Licenses/Sub-
scriptions, Network Services, and more, will be referred to as Question) to the IT-Support mailbox. The
Ticketing System, which runs in the background of this mailbox, identifies this email and generates a
ticket associated to this specific user and question. This ticket is picked up by a member of the IT-
Support team, who manually selects categories related to this question and starts working on the
ticket. The end user has also access to the Ticketing System for tracking the status of the ticket (the
status can be either open, in progress, or closed). When the ticket is resolved, IT support answers the
end user and closes the ticket. This answer goes as an email response to the user. For sake of simplicity,
only the ‘happy flow' will be taken into account. Hence, scenarios where the IT-Support has to ask the
end user for more information, tickets will be “escalated” to another IT Support agent. Further, the
ticket has to be approved by a manager. Otherwise, the ticket cannot be marked as resolved. Figure 4
below illustrates the previously described process.

%@

End User
End User emails IT-Support
with question

@,

@

IT-Support Mailbox and Ticketing System
Log request and generate Ticket

@ <> <

IT-Support
Add categories to the ticket, work
on the ticket, close the ticket and
reply the End User

Figure 4: Q&A process within an IT ticketing system
Source: authors' own illustration
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3.3 Data Gathering and Pre-processing

The data is stored in a semi-structured format in a MS-SQL-Database. The process is depicted from a

data perspective in figure 5.

End User emails IT-Support

Figure 5:
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IT-Support
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ertes
Reads
o)) 42
IT-Support

Add categories to the ticket, work
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reply the End User

Exemplified data flow within a Q&A ticketing system
authors' own illustration

The definition of data sources and extraction methods was conducted with the collaborating IT con-

sultancy firm. Assessing data in a large-scale company demands considerable effort, due to re-

strictions, volume, and variety. As previously indicated, the data from the IT support is stored in a semi-

structured format. All data is in German language. However, since most requests belong to an IT affi-

liated domain, most terms are in English, e.g. software names or licenses. Direct access to the database
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was not granted due to the highly sensitive characteristics of the user data. In order to enable further
analysis, i.e. on a “manageable” amount of data, a random sample with 733 MB of data and 76,508
observations, was generated.

To perform few-shot learning on the IT support dataset, a GPT model has to be configured to be able
to answer in a dialog flow format. For this, training demonstrations are required that need additional
pre-processing. Note that pre-processing is a very complex and time-consuming task in general. It is
not the main topic of our paper. Therefore, only some basic procedures were adopted to meet the
minimal viable criteria of feeding the model. The pre-processing was performed by Python by using
the following libraries: pandas (for dealing with the tabular data frame), hashlib (for creation of cryp-
tography hashes and message digests), and json (JavaScript Object Notation, a standardized format,
such as XML and YAML, used to store and exchange data.

We have filtered only questions with less than 300 characters and related to License, tokenized the
data by adding additional “Id”, “Request”, and “Response” columns and discarded all other columns.
The pre-processed dataset was saved into a “json” file format with 352 lines, one for each observation
that was inside the previously mentioned criteria.

4 Model Deployment and Evaluation

4.1 Objective Setting

The object of this paper, NLP for Q&A systems, will focus on the deployment within the current IT
support process. We intend to present a hybrid solution, built upon a generative model which is able

to lead the IT tickets, that are currently associated to human attendants, to an automated service.

Our analysis proposes the implementation of a conversational agent, for answering IT questions by
using the GPT-2 technology. With this, a semi-structured component is brought to the predominantly
human-orientated IT support. We believe that our solution has tremendous demand in software re-

leases and licensing operations.

4.1.1 Task definition

In the following, we want to focus on IT questions related to software licenses. The choice was not only
made, as first filtration in form of a feasibility study, but rather as an opportunity to automate an in-

herently structurable task. The contributing tasks are defined as follows:

1. Few-shot learning with gpt-2-simple and german-gpt2, using data from the IT support as few-
shot demonstration;
2. Preliminary feasibility analysis for an IT support Q&A-System by using generative pre-trained

transformers as underlying NLG module.
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4.1.2 Technological decisions

For this study, several language models written in Python. The initial decision to go with a transformer-
based language model was further refined into either an encoder only transformer, namely BERT (Bi-
directional Encoder Representations from Transformers), or a decoder-only transformer model, spe-
cifically GPT-2 and GPT-3, by using the libraries gpt-2-simple, german-gpt2 and gpt3.

The initial intention was to use an encoder-only transformers model, more specifically BERT (Bidirec-
tional Encoder Representations from Transformers). BERT could be used to extract the answer from a
span of text and provide it to the end user. The first problem with BERT is that the input is limited to
512 tokens (only). The second issue is that there is no available knowledge base for BERT to search its
answer from. Therefore, using BERT on a large knowledge base would require 1) to find documents
that are similar to the question, 2) to apply BERT to the most similar document, which would withdraw
additional time resources from the company, 3) to use BERT as a classifier, to build FAQs from the past
e-mails sent to the IT service desk. However, considering the given dataset, in combination with the
computational restrictions, the GPT-2 (decoder-only transformers model) was assumed to generate

more “tangible” results.t

The GPT-2 models used in this paper were taken from the Huggingface repository. All models within
this repository are licensed under MIT?. For the programming framework, Google Colab® was not a
feasible solution, first of all due to data protection issues, secondly because the free version of Colab
does not have sufficient TPU/GPU nor space (only 6 GB were available on Google drive) to train the
model and save checkpoints. The models were implemented locally, on a Mac computer with 16 GB
RAM, by using PyCharm®. PyCharm was used for programming in Python within Conda.*® Two virtual
environments were created, one for each GPT model, with different Python interpreters in order to

comply with the models' requirements.

6 We further tested and trained a model on the more recently developed GPT-3 counterpart, which is now commercial-
ized but yielded significantly better results as we will see in section 4.3.

MIT license permits free of charge to any person with the copy of a software and associated documentation to deal
with this software without restrictions to use, copy, modify, merge, publish, distribute, sub-license, and/or sell copies of
the Software. For further disclaimer information see https://mit-license.org.

Colab is a web-browser cloud application used for writing and executing code in Python. Colab notebooks are Jupyter
notebooks hosted by Colab.

9 PyCharm is an integrated development environment for programming in Python language.

10 conda is a package and environment manager that can be used with command lines at the Windows prompt, or in a

terminal window for Mac OS and Linux.
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4.1.3 Pytorch vs. Tensorflow

In this topic we will assess a comparison between the Python Machine Learning frameworks of PyTorch
and TensorFlow. On this paper both PyTorch and TensorFlow implementations of transformer models
were tested.

Both frameworks run in a Python environment and have tools for quick visual analysis. PyTorch is built
on Python classes. It allows the combination with other Python libraries, like SciPy and Numpy. Further,
it extends the usual object functionalities (e.g. in printing statements at runtime by showing the data
transferred from one object to another). In contrast to this, TensorFlow is a more advanced Machine
Learning library, predominantly used for Deep Learning applications. Keras methods facilitate the use
of TensorFlow. However, TensorFlow requires some experience with respect to functionality. PyTorch
is not as feature-rich as TensorFlow, but all the essential features (necessary for our task) are avail-

able. 12

4.2 Few-shot learning with GPT-2

GPT-2 model is a language model trained on a wide variety of sources, allowing the model to incorpo-
rate idioms not seen in the input text. In other words, even though GPT-2 is not specifically trained on
German language it should be able to generate text in German. A limiting factor might be the maximum
number of tokens that can be generated by GPT-2, which amounts currently 1024. This corresponds
to approximately two paragraphs of German text. But since we consider license requests, that have
relatively straight forward requests and answers, we assume that the limiting number of tokens is

sufficient for our language model.

Few-Shot (FS) will be used in this work as recommended by Brown et al. (2020). The model is given a
few demonstrations of the task at hand, in this case IT tickets, and then conditioned (at some inference
time) without updating the internal model weights. An example consists of a question and an answer
(as desired completion). After being granted K examples of question and answers, in this case for li-
cense requests, in combination with one final example of a question for that the few-shot learner
model is expected to provide an answer (completion task). To provide a vivid example of the question
and answer pairs, we refer to figure 7.12 The set of (training) examples with Q&A parts will be called

context in the following.

11 For further information see the PyTorch documentation.

12 Although, this figure refers to the evaluation of the test set, it gives a good example of the questions in the training set

since the train-test-split was chosen randomly, i.e. the Q&A parts shown in figure 7, could have also been used for the
training set.
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The main advantages of few-shot learners are 1) a major reduction in the need for task-specific data
and 2) a reduced potential to learn an overly narrow distribution from a large but narrow fine-tuning
dataset. The main disadvantage is that few-shot models are generally outperformed by state-of-the-

art fine-tuned models.

The scope of this work is delimited to perform a few-shot demonstration with the pre-processed data
from an IT-Support, built upon a GPT-2 model. To enable this task additional pre-processing steps are
needed. Further, a “json” file containing Q&A pairs is created to shape the model's response into the
direction of the intended response. This file served as context for the few-shot learning model. The

overall process is again summarised in figure 6.

(1 \1 (M G
-/ \&/ 2/

Feed context to ’ Natural Language
Ask a question .
the model Generation

Figure 6: Few-shot learning mechanism with GPT-2
Source: authors' own illustration

4.2.1 Using the gpt-2-simple package

The Python package gpt-2-simple was initially developed by Max Woolf. It employs the TensorFlow
library and combines fine-tuning and generating scripts for Open Al's text generation models.'2 In or-
der to use the gpt-2-simple package, the TensorFlow package (in many use cases) has to be down-
graded to version 1.15. Furthermore, this version of TensorFlow is not supported anymore by Python
3.9 but the previous version of 3.7. The model only runs on the local system. The first release of GPT-
2 with 117 M parameters, 12 layers of dimension 768 requires a noteworthy amount of disk space, i.e.
500 MB.

Further experimentation was performed by using checkpoints resulting into a medium model, with
345 M parameters and 24 layers of dimension 1,024, as well as a large model, with 774 M parameters
and 36 layers of dimension 1,280. However, besides the increase in response time, accompanied by a
non-negligible space consumption, the medium and large models did not result, in any significant im-
provement. In order to evaluate different models, we compared the generated answers with the la-
beled (i.e. true) answers provided by the IT support. For this, we used various text similarity (e.g. Cosine

and Manhattan similarity).

13 For more details, see the gpt-2-simple package documentation.
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4.2.2 Using the german-gpt2 package

The german-gpt-2 model is “pre-trained” with data provided by Bavarian State Library.1* The same
corpora were used for the German BERT. In contrast to gpt-2-simple, this model uses the PyTorch im-
plementation inside the transformer architecture of the Huggingface repository.

The model follows a similar process as gpt-2-simple. It uses few-shot learners as discussed in the pre-
vious section. An additional pre-processing step was added to allow the model evaluation, namely, a
“demonstrations.txt” file, which uses the json.loads() method to parse a valid JSON string and converts

it into a Python dictionary.

To run the model, a function was created, which takes the user question, the IT response, and the
context, as parameters into account. The function calls the text generation pipeline (from Hugging-
face), which takes the task, the model, and the tokenizer (as input parameter and predicts the words
that are most likely to follow. For our purpose, the task is set to text-generation, and the model as well

as the tokenizer were set to german-gpt2.

4.3 Model Evaluation

Many NLG tasks seem to be open-ended. Academics, as well as industry practitioners, lead a constant
debate for relevant evaluation metrics of generative models. However, the ultimate goal in NLG is to
generate text, which is a) valuable and b) understandable for humans. For this precise reason, human
judgments are a natural “first-choice” decision criterion for evaluating NLP models in many use cases
(Celikyilmaz et al. 2020).

The evaluation process was performed by maintaining the same context. We manually insert a ques-
tion for the model to answer. This allows us to compare answers of different models for one and the
same question. It became evident that further pre-processing steps were necessary. Moreover, results
showed that distance metric measures (such as the Euclidean distance) were impracticable for evalu-
ating text similarities. More adequate text similarity measures were used instead such as the Le-
venshtein-ratio or the Cosine similarity. Finally, we decided to base our model validation on human
judgment. For this, we compared the model responses for given questions to previous answers pro-
vided the human IT support. According to Hirschman and Gaizauskas (2001) model responses need to
fulfill the following 6 criteria: Correctness, conciseness, completeness, coherence, relevance, and fi-
nally justification. It showed, that both gpt-2 simple and german-gpt models did not meet these ex-
pectations (see the appendix for an example of model predictions including the Levenshtein-ratio and

the Cosine similarity). Further investigation made clear, that the lack of a question mark affected the

14 The MDZ Digital Library team from the Bavarian State Library (dbmdz for short) offers various open-source models
within the Huggingface repository. For further information see the documentation.
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model predictions. The repetition of one and the same phrase was another shortcoming that we iden-
tified especially for the german-gpt2 model. The reason lies in the probabilistic model nature. Although
gpt2-simple is not specifically pre-trained on German language, the model (partly) returns meaningful
German phrases as the sample question in the appendix shows. However, the complex nature of Q&A
tasks in general poses a major challenge for our model. This challenge is related to the inevitable need
to formulate a question, as very open and unstructured text, which is still a difficult task to solve, even
for modern NLP algorithms. To solve this problem, the engine needs additional knowledge about lan-

guage structures, i.e. NLU capabilities as stated previous sections.

During the deployment of the previously discussed GPT-2 models, we were granted access right to the
most recent GPT-3 API, called Playground. It provides a general-purpose “text-in-text-out” interface,
which makes it applicable to more general language tasks. To use this API, the user can simply enter a
text (prompt) in order to obtain completion. The present chosen task was “Q&A” and the parameters
provided to the model were the same as for the gpt-2-simple and the german-gpt2 models. All other
parameters of GPT-3 were left blank, thus indicating default values. For each model, gpt-2-simple, ger-
man-gpt2, and gpt3, we followed the process depicted in figure 6 by using the same context for all
Q&A training scenarios from license requests. The results, at least for GPT-3, were qualitatively stable,
with respect to the above criteria posed by Hirschman and Gaizauskas (2001). An exemplary is shown
in figure 7 (in German language). However, further experimentation and research is necessary in order
to evaluate the capabilities and limitations of few-shot learner models for Q&A tasks in general. Model

Limitations.

Although, we only worked on a small subsample for license requests, we are confident that our study
generally shows the feasibility of a more general implementation including other IT relevant topics.
We decided on the topic of “software licenses” since the underlying requests follow a clear structure,
and moreover, in line with our anecdotal evidence from practice, already covers a large majority of
daily IT requests. Being in the early stage of a feasibility analysis, this approach seemed to be the most
plausible choice. If an easy structurable, task that poses a large majority of daily request, could not be
covered by our model, we can have reasonable doubt to continue our task of implementing a Q&A
system for IT help desks. We further believe that our large language model will improve with additional
fine-tuning procedures. With enough training data, the model will also learn to build up more compli-
cated, i.e. less structurable, dialog tasks. We seek to perform a structured hyperparameter-optimiza-

tion (via grid-search), which we have refrained in our feasibility analysis.
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GPT was chosen, as pre-trained NLP model. Besides its promising few-shot learning capabilities and
actuality, the choice of a specific model poses a major challenge. This is due to inevitable links to BERT,

which is an encoder-only transformer-based model for Q&A tasks.

Question:Hallo zusammen, hiermit beantrage ich eine IntelliJ Entwicklerlizenz
fiir die Ultimate Edition.Viele Griife Dennis

IT-Support Answer: Hallo Dennis, fiir die Beschaffung fallen Nettokosten in
Hohe von insgesamt 499,00€ an. Bitte lass Dir die Kosten explizit von Deinem
Vorgesetzten oder Deinem Projektleiter freigeben. In der Freigabe muss fiir uns
ersichtlich sein, dass die Kosten dem Freigebenden bekannt sind. Das Ticket wird
fiir 14 Tage zuriickgestellt. Sofern die Freigabe innerhalb dieser 14 Tage bei uns
eingeht, werden wir die Beschaffung durchfithren. Wenn die Freigabe nach den 14
Tagen bei uns eingeht, wird fiir den kompletten Vorgang ein neues Ticket erstellt
und wieder am Ende der Ticket-Queue einsortiert

gpt2-simple Answer: ich eine IntelliJ] Entwicklerlizenz fiir die Ultimate Edi-
tion.BuyableInstoreAndOnline

german-gpt2 Answer: Hallo zusammen, ich m6chte gerne nachfragen, ob wir
Lizenzen fiir die Ultimate Edition haben? Ja, wir haben eine Lizenz fiir die
Ultimate Edition. Einige Griike Christian Flanders

GPT3 Answer: Hallo Dennis, fiir die Beschaffung fallen Nettokosten in Hohe
von insgesamt 499,00€ an. Bitte lass Dir die Kosten explizit von Deinem Vorge-
setzten oder Deinem Projektleiter freigeben. In der Freigabe muss fiir uns er-
sichtlich sein, dass die Kosten dem Freigebenden bekannt sind. as Ticket wird
fiir 14 Tage zuriickgestellt. Sofern die Freigabe innerhalb dieser 14 Tage bei uns
eingeht, werden wir die Beschaffung durchfithren. Wenn die Freigabe nach den 14
Tagen bei uns eingeht, wird fiir den kompletten Vorgang ein neues Ticket erstellt
und wieder am Ende der Ticket-Queue einsortiert

Figure 7: Qualitative evaluation: Exemplary output of GPT-2-simple, German-gpt2 and GPT-3 for
a request of an Intelli) Developer license (in German language)

Moreover, the configuration of the virtual environment to perform the tests was not so simple. As
mentioned before, many examples provided in the code documentation are made for using Google
Colab notebooks that were inadequate for our tests (see section 4.1.2). Therefore, our models were
stored locally. Lastly, the gpt2-simple model was finally selected for the sake of simplicity and model
illustration purposes. With more time resources and budget, we would probably favour the most re-
cently deployed GPT-3 standard. Fortunately, this decision can still be postponed until the deployment
of the final Q&A ticketing system. In this case, even the adoption of the upcoming GPT-4 standard is

even more desirable.
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Additional problems arose from data quality. We found multiple Q&A pairs that were either not
properly documented, or too complex and indirect. A further limitation is the quality of pre-processing
steps. Each document needs to have a specific structure. The Q&A pair has to start with an identifying
token. In addition to this, redundant information has to be removed. Both, the questions and answers,
incorporated greetings, signatures, and other courtesies that are most likely to deteriorate our lan-

guage model predictions.

Last but not least, the process of user feedback loops is key for our process and should be studied in
more detail. The engagement of the corresponding IT support is also a crucial factor. The willingness
to cooperate is characterized by a dichotomy between maintaining processes and increasing user ex-

perience.

4.4 Future research outlook

Micro-service architectures allow us to easily transfer currently developed NLP technologies to all
other company domains. As outlined above, we propose to use conversational agents that fully rely on
GPT technology. These agents can be transferred to all other business units that are exposed to con-
stant communication exchange, e.g. “Human Resource Management” or “Administration Offices”.
With enough “curated” dialog data even “Law and Compliance” solutions could benefit from NLP sys-
tems. Possible limitations might climax in generating strictly guided dialogues. However, a GPT-based
solution represents a universal language model, without any need for intent classification. Conse-
quently, beside the continuous improvement of NLP systems as a whole, future research should also
concentrate on facilitating the implementation of such NLP systems in daily business operations.

5 Summary

In this study, we have designed an implementation guideline forsetting up an NLP module to solve
daily Q&A tasks for an internal IT help desk. Our language model, bases on the recent GPT few-shot
learning technologies such GPT 2 and GPT 3. We have performed a feasibility study in cooperation with
a large-scale IT consultancy company, at the example of software license requests. We have high-
lighted necessary technological objectives, i.e. the software packages to be used, as well as the data
challenges to be overcome. Improvements result in a dynamic fine-tuning process, thereby increasing
the training data support. The goal is to incorporate the module in the existing ticketing process, e.g.
by using the in-store conversational agent solution. The module solves commonly structurable tasks.
More complex IT tickets will be redistributed to human IT specialists as usual. However, the final de-
ployment of our language model would result into a tremendous relief for the future workload of an
IT help desk.
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Appendix: Example question for evaluating GPT2 predictions for Q&A
tasks in IT ticketing services including similarity scores

Question: Guten Morgen, ich brauche die Lizenz fiir die MS Tools und Microsoft Office. Vielen Dank!
Beste GriiRe DB Von meinem Samsung Galaxy Smartphone gesendet die Ultimate Edition.Viele Gri3e

Dennis

IT-Support Answer: Hallo Daniel, alle Office-Programme kannst Du unter portal.office.com auf bis zu

5 Geraten installieren. Benotigst Du dariiber hinaus noch eine weitere Lizenz? Welche ware das genau?

gpt2-simple Answer: Ich brauche die Lizenz fiir die MS Tools und Microsoft Office. Vielen Dank! Beste
Griile DB Von meinem Samsung Galaxy Smartphone gesendet.

Levenshtein-ratio: 0,955 Cosine similarity: 0,368.

german-gpt2 Answer: Hallo, ich brauche die Lizenz fiir die MS Tools und Microsoft Office.
Vielen Dank!

Levenshtein-ratio: 0,759 Cosine similarity: 0,282.
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