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CHAPTER 1 1

1 Introduction and Relevance

Consumers expect companies to provide them with innovative offerings. However,
held expectations are rising higher and higher in today’s fast-moving, technology-driven
society. Nowadays, consumers impatiently seek out the latest and most advanced tech-
nology, and meeting these expectations rewards innovative companies with a desirable
market position. This is evidenced by the Forbes annual report “World’s Most Innovative
Companies,”! where ServiceNow, Inc.—a US-based Cloud Computing Provider—scored
first place while holding 48.85% market share in their industry®. Similarly, other, more
prominent, companies—such as Amazon.com, Inc. (scoring 5") and Facebook Inc. (scor-
ing 10" —also dominate their industry by continually providing innovative solutions for
their customers. Companies of comparable size and market share (e.g., General Motors
and PLR IP Holdings, LLC — producer of the Polaroid camera) that have failed to provide
their consumers with innovative solutions slowly lost market shares before they eventu-

ally went bankrupt.

Staying innovative is an expensive endeavor. Companies are required to repeatedly
identify, develop, and launch new products and services. Hence, staying innovative re-
quires companies to invest in research and development (R&D) activities. For instance,
Amazon spent $22.6 billion in 2017 for research and development (called “Technology
and content” in the annual report), making it the company with the world’s highest R&D

spending. However, the R&D costs concomitant with the effort to stay innovative are

! https://www.forbes.com/innovative-companies/#46ded3b11d65, 09" Sept. 18, 01:40 pm
2 https://www.datanyze.com/market-share/itsm/servicenow-market-share , 09" Sept. 18, 01:45 pm

3 http://phx.corporate-ir.net/phoenix.zhtml?c=97664&p=irol-reportsannual, 09 Sept. 18, 02:40 pm
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only the beginning of a vicious cycle. The downside of enormous and steady investments
in R&D is that companies are then in desperate need to commercialize their new products
successfully. Revenues from new product sales are not only economically desirable but
also essential to maintain the overall operation of the company, as well as to finance future

R&D activities (Gourville, 2006).

In reality, however, an alarming proportion of new product innovations are rejected
by consumers, producing a failure to generate revenue and inhibiting the ultimate goal of
market introduction and diffusion. In fact, depending on the product category and source,
product failure rates range between 50 and 90% (Castellion & Markham, 2013). These
high failure rates endanger the company’s future revenues, its competitive position, and
its capabilities for continuing operation. To sum up, following the path of consumer ex-
pectations to provide innovative product or service offerings can give companies the op-
portunity to dominate the market, but the effort can also cause them to lose market posi-

tion.

The literature on innovation adoption provides managers with theoretical guidance.
At its core, innovation adoption theory, first proposed by Rogers in 1962, describes a "[...]
process through which an individual (or other decision-making unit) passes from gaining
initial knowledge of an innovation, to forming an attitude toward the innovation, to mak-
ing a decision to adopt or reject, to implementation of the new idea and confirmation of
this decision" (Rogers, 2003, p. 168). He views the process as a string of five distinct
stages: the knowledge stage, the persuasion stage, the decision stage, the implementation
stage, and, finally, the confirmation stage (Rogers, 2003, pp. 169) (figure 1). In the
knowledge phase, a consumer becomes aware of an innovation by being exposed to it for

the first time (Kaplan, 1999). In the persuasion stage, individuals then begin to develop
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an attitude towards the innovation by actively seeking out and assessing innovation-re-
lated information (Rogers, 2003, p. 169). In the decision stage, the individual continues
the information, while also considering alternatives. The decision phase ends with an in-
tentional outcome of either adopting or rejecting the innovation in the future (Rogers,
2003, pp. 177). In the implementation stage, the intentional motivation transfers into ac-
tual behavior, leading to the initial adoption or rejection of the innovation. In the final
stage, the confirmation stage, consumers evaluate their accumulated usage experiences

and decide either to continue, stop, or reverse their behavior (Rogers, 2003).

Figure 1: Rogers’ innovation decision process

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

Knowledge Persuasion Decision Implementation / Confirmation

* Perceiving an | | * Searching for | | « Formulating * Using the | | « Continuing
innovation information an intention innovation using an
for the first | | *Forming an for the first innovation
time attitude time after trial

towards the
innovation
Perception | ‘ Attitude | | Intention | | Behavior

The time an individual needs to pass from the initial knowledge stage to the final
confirmation stage is referred to as the innovation-decision period. The amount of time
this takes is influenced by the individual's assessment of the focal innovation character-
istics and how those are compliant with predefined expectations (Talke & Heidenreich,
2014). In particular, Rogers (2003) argues that 49 to 87% of the individual’s progress
along the Innovation decision process is explained by five attributes of innovation. (I)

Relative advantage is the degree to which an innovation is perceived as better than the
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current product or alternative in use. (II) Compatibility is the degree to which an innova-
tion is perceived as consistent with existing values and practices. (III) Complexity is the
degree to which an innovation is difficult to understand or use. (IV) Trialability is the
degree to which an innovation is available to the individual for initial trial and experi-
mentation. (V) Observability is the degree to which the innovation is observable for an

individual within his social environment.

Surprisingly, the conceptualization of the Rogers processual model assumes that
consumers are generally open to novel offerings and thus would eventually pass from one
stage to another. However, as evidenced by more contemporary studies (Claudy, 2011;
Kleijnen, Lee, & Wetzels, 2009; Talke & Heidenreich, 2014) and managerial insight
(Schneider & Hall, 2011; Simester, 2016), consumers are not necessarily open to innova-
tion. More specifically, consumers might find the changes imposed by an innovation dis-
advantageous, leading them to resist or reject the innovation (Heidenreich & Spieth, 2013;
Oreg, 2003). Therefore, Rogers initial processual model may be based on a false assump-
tion. The discovery and later acknowledgment of this phenomenon within the innovation
adoption community —coined pro-change bias— motivated academics to explore the un-
derlying reasons for negative outcomes of the Innovation decision process (Heidenreich
& Kraemer, 2015a; Heidenreich & Spieth, 2013; Ram, 1989; Ram & Sheth, 1989; Rogers,

1976; Sheth, 1981).
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1.1 Research Potential of the dissertation

Research Potential 1 — “Clouded Insights”: The importance of understanding the
adoption of innovative offerings has been acknowledged by both academia and practice.
Consequently, over the last decades, scientists from multiple disciplines investigated in-
novation adoption in their respective fields and context, culminating in an enormous num-
ber of articles exploring and explaining specific phenomenon related to innovation adop-
tion in their respective academic disciplines. For instance, when searching for the term
“innovation adoption”* on the Web of Science database, 10,928 articles come forth, listed
in 25 academic disciplines, including political sciences (222 articles), environmental stud-
ies (600 articles) and engineering industrial (570 articles). Thereafter, the list of disci-
plines is led by management (2138 articles), business (1610 articles) and economics

(1212 articles).

The interest in the topic has come at an undeniable cost: A heterogeneous and frag-
mented body of literature. As a consequence, researchers and practitioners interested in
consumer-specific insights struggle to navigate within the vast number of articles. Prac-
titioners might find it difficult to access, identify and select relevant knowledge. Academ-
ics, on the other side, might find it complicated to spot promising research avenues and

thus to contribute to our current understanding.

Previous attempts to provide a clear and synthesized picture of the literature are not
particularly helpful for academics and practitioners interested in innovation adoption and

consumer behavior, as they focus on specific contexts (e.g. agriculture, (Feder & Umali,

4 Search Term: [TOPIC: (innovation) AND TOPIC: (adoption)]; Web of Science database,
8" Oct 18, 2:15 am
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1993)), focus on firm but not on individual level (organization adoption,
(O’Neal, Thorelli, & Utterback, 1973)) or are either too broad (e.g. innovation adoption
and diffused, (van Oorschot, Hofman, & Halman, 2018)) or too narrow (e.g. emerging
countries and smartphone adoption, (Aldhaban, Daim, & Harmon, 2015)). Hence, to nav-
igate within the vast clouded body of literature of innovation adoption and to provide
opportunities for fruitful research avenues, a systematic synthesis of relevant literature on

the intersection of innovation adoption and consumer behavior is desirable.

Research Potential 2 — “Black and White”: Past literature on consumer-related in-
novation adoption has differentiated between positive (e.g., acceptance and adoption) and
negative (e.g., resistance and rejection) outcomes. This “black and white” thinking ne-
glects the possibility of alternative outcomes: Leapfrogging and Postponement. Leapfrog-
ging refers to a consumer’s intention to reject the current and to skip (“leapfrog) the fol-
lowing product generation in order to wait for specific product improvement in the third
product generation (Herrmann, Sprott, & Schlager, 2015). Postponement describes a con-
sumer’s positive attitude toward an innovation, followed by a delay of the purchase to an
unspecific point in time. As such, leapfrogging describes a deliberate, while postpone-
ment describes an undeliberated, form of consumer resistance (Kleijnen et al., 2009;

Talke & Heidenreich, 2014).

Both forms are of particular interest for managers, as they inhibit sales maximiza-
tion. However, leapfrogging behavior, unlike postponing behavior, mirrors a consumer’s
determination to simply wait for a foreseeable product improvement (Goldenberg &
Oreg, 2007; James, 2009). Hence, managers are able to identify the roots of the con-

sumer’s current rejection behavior as well as to elaborate and initiate marketing measures
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to counteract it. Postponement, on the other side, reflects an undeliberated form of re-
sistance (Claudy, 2011). Thus, managers are left in the dark on why consumers reject the
innovation. Consequently, managers struggle to choose the most effective and efficient
marketing measures to address the consumers’ reasons for postponement in order to coun-

teract the ongoing rejection behavior.

The literature on postponement is scarce, as the majority of articles focus on posi-
tive or negative outcomes of Rogers’ innovation decision process. While some articles
mention postponement (Reinhardt, Hietschold, & Gurtner, 2015; Szmigin & Foxall,
1998; Talke & Heidenreich, 2014) only a few investigate the phenomenon empirically.
For instance, Greenleaf & Lehmann (1995) explored the reasons which lead to a “sub-
stantially delayed” of purchase decisions. However, the generalizability of their results is
subjected to certain boundaries. First, they focused on instances that potentially led to
adoption, while neglecting those that were delayed indefinitely. Second, Greenleaf &
Lehmann (1995) investigate delay reasons which are linked to considerably expensive,
high-involvement products. Third, the authors only examine graduate business students,
which might inhibit delay reasons mentioned by participants of other demographic con-
stellations. Although Greenleaf & Lehmann’s (1995) results are bound to certain limita-
tions (high-involvement goods; student sample) and might not explicitly account for post-
ponement (as they neglected indefinite delay), their results indirectly demonstrate how
reasons for delay might differ from those for continues rejection. As a result, the exami-
nation of differences between consumers’ reasoning to reject and/or postpone an innova-

tion remains still untouched.

Research Potential 3 — “Early Stages”: The majority of articles that, to some ex-

tent, utilize innovation adoption theory examine individuals’ intentions (Lee, Park,
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Chung, & Blakeney, 2012; Parry, Kawakami, & Kishiya, 2012; Schreier, Fuchs, & Dahl,
2012; Talke & Snelders, 2013) and behaviors (Kuester, Hess, & Herrmann, 2015; Lab-
recque, Wood, Neal, & Harrington, 2016; Miiller-Stewens, Schlager, Haubl, & Herr-
mann, 2017; Stock & Schulz, 2015). Following Rogers’ (2003) initial processual pro-
posal, intentional and behavioral outcomes are, regardless of the general nature (positive
or negative), associated with the mid- (e.g., decision stage) and later-stages (implemen-
tation and confirmation stage) of the innovation decision process. In contrast, research on
outcomes of the early stage (knowledge stage) is sparse. The reasons for that might be
twofold. On the one side, consumers struggle to articulate their emotions, perceptions,
and attitudes when being confronted with innovation for the first time (Rindova &
Petkova 2007). On the other side, researchers face the difficulty of providing measures to
quantify and capture a consumer’s early-stage impressions with traditional methods, such
as questionnaires, interviews or experimental observations (Calantone, Griffith, &
Yalcinkaya, 2006; Danneels & Kleinschmidt, 2001; Gatignon & Robertson, 1991). One
notable attempt to investigate an early-stage product encounter has been undertaken by
Olshavsky & Spreng (1996). They asked their participants to instantly verbalize their
thoughts when seeing one of the experimental stimuli (innovative food products). This
procedure, also known as the “Think-out-loud” method, aimed to collect immediate re-
sponses from consumers while they were assessing and judging novel food products. Yet,
it remains questionable to what extent Olshavsky & Spreng (1996) captured the individ-
uals’ emotional, perceptual and attitudinal impressions, as their method is based on self-
reported feedback, and thus might not depict the multifaceted nature of encountering

novel products.

Nevertheless, understanding the valence and variance of the consumer’s impression

gained during the early stages remains of utmost importance. Previous literature argues
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that early-stage impressions substantially affect the individuals at mid- and later-stages,
as it influences future information search (Bonner, Ruekert, & Walker 2002; Heidenreich
& Kraemer 2015; Kohli, 1999), processing (Branco, Sun, & Villas-Boas, 2016; Rindova
& Petkova 2007), and ultimately the outcome (Claudy, Garcia, & O’Driscoll, 2015; Hei-
denreich & Spieth, 2013; Talke & Heidenreich, 2014). To sum up, studying early-stage
perception remains methodologically challenging, as traditional measures are not capable
of adequately capturing the valence and variance of the initial moment (Calantone et al.,
2006a; Danneels & Kleinschmidt, 2001). At the same time, however, insights into the
consumer’s early-stage reasoning would reveal novel and fruitful insights for academics

and practitioners alike to better understand outcomes of the later stages (Griffin, 1997).

The aforementioned research potentials are taken up by three essays. Essay I (chap-
ter 2 of this dissertation) addresses Research Potential 1: “Clouded Insights”. In detail,
essay I first uses a systematic literature review to identify key literature at the intersection
of marketing and innovation adoption. Building on those findings, a descriptive analysis
follows to quantify the resulting body of literature. In a subsequent step, the identified
articles are synthesized using a bibliographic analysis. The essay ends by combining the
findings of the descriptive analysis with the findings from the bibliographic analysis by

proposing several future research avenues.

Essay II (chapter 3) consists of three consecutive steps that all correspond to Re-
search Potential 2: “Black and White”. In a first step, using a systematic literature screen-
ing, relevant literature on rejection (continuous rejection) and postponement (temporary
rejection) has been identified. Next, there is an explorative, qualitative study aimed at

identifying reasons not yet described in the literature. The results from the contemporary
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literature and the qualitative study suggest that currently available constructs are suffi-
cient to explain continuous rejections but not to explain postponement. To account for
this gap, a new construct, coined as transactional resistance, has been introduced to com-
plement the existing constructs. Finally, the effectiveness of the construct transactional

resistance has been examined using survey data.

Essay III (chapter 4) attempts a novel approach to exploit Research Potential 3:
“Early Stages”. By using contemporary insights from innovation management, cognitive
psychology and neuroscience literature, essay III investigates the individual’s neuronal
reaction to product innovations. Therefore, from a methodological standpoint, essay III
combines behavioral, survey and neuroimaging data derived from a functional magnetic
resonance imaging (fMRI) experiment to overcome current methodological challenges in
studying consumers’ reactions to novel products. Table 1 lists the essays of the disserta-
tion and provides an overview of the key literature and methodologies used to investigate
each research question. Table 2 depicts each article’s contribution, as well as an overview

of the co-author’s contribution.
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1.2  Course of the Investigation

The present dissertation consists of five chapters. Chapter 1 provided a general in-
troduction to the topic, highlighted research potentials and introduces the corresponding
three essays. Chapter 1 closes with an overview of the dissertation essays showcasing
their research objectives, applied methods and key literature (Table 1). Chapter 2 repre-
sents essay I, which aims at identifying and synching key literature about Rogers’ inno-
vation decision process between the academic disciplines of Marketing, Innovation Man-
agement, and Psychology. Methodologically, essay I uses a systematic literature review
(Zhang & Banerji, 2017), a descriptive analysis and a bibliographic analysis (co-citation
analysis & bibliographic coupling analysis, (van Eck & Waltman, 2007)). Chapter 3 dis-
cusses essay II, which investigates how consumers’ reasoning to reject an innovation
temporarily (postponement) differs from that associated with continuous rejections.
Building on the extensive systematic literature review and explorative semi-structured
interviews, essay Il extends the current knowledge about postponing intentions by intro-
ducing and testing the construct of transactional resistance. Chapter 4 contains essay III,
which explores consumers’ neuronal reaction to product innovations using a functional
magnetic resonance imaging. In the course of the investigation, essay III demonstrates
how traditional methods can be complemented with methods from other disciplines to
overcome previously held research limitations. Chapter 5 summarizes and synthesizes the

results, findings and implications of the dissertation.
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2 Connecting the Dots — A Bibliometric Analysis of Literature on
Rogers’ Innovation Decision Process in the intersection of

Marketing, Innovation Management, and Psychology’

2.1 Introduction

What do we know about consumer innovation adoption? Practitioners might reply
that we know only a little. They are under constant pressure to launch the next big inno-
vation. Yet, they have come to the sobering realization that only 3% of new consumer
goods exceed $50 million in sales in the first year after launch, the benchmark for high-
ly successful innovations (Schneider & Hall, 2011). Others even witness how 60% of
their newly introduced products failed within three years (Anderson, Lin, Simester, &
Tucker, 2015). The causes and reasoning underlying the low success rate of innovation
might be manifold, but understanding them is of utmost importance for companies as
failure of innovation endangers the return on investment, threatens the continuation of
innovation supporting activities, and in some severe cases, jeopardizes the maintenance

of operation.

Academics, on the other side, might reply that we know a lot about consumer be-
havior in general and innovation adoption in specific. Since Rogers pioneered the field of
innovation adoption in 1962 with his groundbreaking book “diffusion of innovations,” a
tremendous amount of studies have emerged from his ideas to investigate innovation
adoption in various fields including the military, health care, and marketing. While inno-

vation diffusion pertains to a macro perspective on how individuals of a certain social

3> Author: Jan Andre Millemann
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system adopt to innovations over time, innovation adoption relates to a micro perspective
on how individual’s reason and decide when being confronted with an innovation. In
particular, the cornerstone of innovation adoption is the Innovation decision process
(originally coined innovation adoption process), which is described as "[...] the process
through which an individual (or another decision-making unit) passes from gaining initial
knowledge of an innovation to forming an attitude toward the innovation, to making a
decision to adopt or reject, to implementation of the new idea and confirmation of this
decision" (Rogers, 2003, p. 168). Rogers’ influence on the scientific field, as well as the
general interest in innovation adoption of fellow academics, is evidenced by 96’541 cita-
tions of Rogers’ latest book released in 2003 (according to Google scholar citations,

21.06.18).

Yet, although academics revealed great insights into consumer behavior and inno-
vation adoption, practitioners still struggle to launch new offerings successfully. There-
fore, the question remains: What do we really know about consumer innovation adop-
tion? Hence, the aim of this paper is to twofold. (I) Present a holistic status quo of the
past developments in consumer behavior and innovation adoption in the intersection of
marketing, innovation management, and psychology. (II) Utilize the status quo to sys-
tematically deduce future research avenues to facilitate further advancements of innova-

tion adoption literature.

I want to achieve the aims by applying a three-step procedure recently suggested
by Kovacs, van Looy & Cassiman (2015). In particular, I will first systematically iden-
tify the relevant literature. Second, I will conduct an extensive descriptive analysis be-
fore I perform, in a third step, a bibliographic analysis. The latter is based on a software

package, called the VOSviewer (van Eck & Waltman, 2007), which synthesizes the arti-
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cles by visualizing similarities based on the articles bibliographic data collected from the
metadata databases. In general, bibliographic analysis approaches search for over-laps in
citations and other reoccurring patterns among articles. The VOSviewer allows finding
such overlaps between authors (called bibliographic coupling) and references (called co-
citation analysis) (Ringel & Skiera, 2016; van Eck & Waltman, 2007) to comprehend the
innovation adoption literature. The bibliographic coupling reveals similarities among the
identified articles references and clusters them accordingly. Thereby, the bibliographic
coupling analysis addresses the question: Which authors used the same sources and thus
examined a similar topic? The co-citation analysis highlights similarities among the iden-
tified articles references and clusters to their references accordingly. The question the co-

citation attempts to answer is: What are the theoretical pillars of a certain set of articles?

Similar visualization approaches have previously been utilized to review vast
amounts of articles within marketing related fields to identify future challenges for ser-
vitization (Zhang & Banerji, 2017), examine theoretical and practical contributions of the
outlet to business-to-business and industrial marketing (Valenzuela, Merig6, John-ston,
Nicolas, & Jaramillo, 2017) and highlight leading trends of the European Journal of Mar-
keting (Martinez-Lopez, Merigo, Valenzuela-Fernandez, & Nicolas, 2018). One recently
published article from van Oorschot et al. (2018) demonstrated how a bibliometric review
could create meaningful value for innovation research. Similar to my methodological ap-
proach, they utilize a bibliographic analysis to summarize findings on innovation adop-
tion. Nevertheless, when looking closer, my theoretical focus, as well as the methodolog-
ical approach significantly differs from those of van Oorschot et al. (2018) in five points.
(1) Time perspective: van Oorschot et al. (2018) only consider articles published within
the time span of 2013 to 2016. In contrast, the present article has no fixed time frame. (2)

Focus: In their article, van Oorschot et al. (2018) neither set contextual boundaries, nor
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do they differentiate between articles related either to innovation diffusion or innovation
adoption, leading to a great variety of articles in their analysis. Contrary to van Oorschot
et al. (2018) and their intention to present a general picture of the field, I am particularly
interested in a narrow picture by focusing on only those findings, which contribute to the
advancement of innovation adoption and the advancement of Rogers Innovation decision
process within the intersection of marketing, innovation management and psychology. (3)
Depth: As stated by van Oorschot et al. (2018), considering 45,932 unique references
consequently restricts the possibility to take all conceptual, operational, and methodolog-
ical aspects of each article into account. For instance, due to the richness and complexity
of the dataset, van Oorschot et al. (2018) had to limit their consideration of articles to
those that have been cited at least 20 times. (4) Journals: In contrast to my approach, van
Oorschot et al. (2018) incorporate a wide variety of scientific journals. As recommended
by Saunders, Wong, & Saunders (2012) I only included publications in carefully selected,
peer-reviewed journals with a greater than or equal to VHB-JOURQUALS3 “B” rating, as
articles published in those journals are considered as the most useful and credential source
of literature. (5) From a methodological standpoint, van Oorschot et al. (2018) applied a
bibliographic coupling and a co-citation analysis. While I also use both steps, I addition-
ally conduct a descriptive analysis, highlighting conceptual and methodological advance-
ments and shortcomings. Summing up, my article validates and extends the work of van
Oorschot et al. (2018) in some instances while still significantly deepening our under-

standing of innovation adoption in a consumer-related context.
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2.2  Methodological Approach

2.2.1 Systematic Literature Review

The paper’s primary goal is twofold. First, I am interested in seeing how Rogers
and his ideas summarized in the book “Diffusion of Innovations”, influenced marketing
and new product development over time. As the second step, | am striving to identify past
conceptual developments as well as deducing future research avenues from it. To achieve
the proposed aims, I conducted a systematic literature review in the intersection of mar-
keting, new product development, and psychology to identify research articles influenced
by Rogers’ book “Diffusion of Innovations.” Zeroing in on this specific book seems par-
ticularly appropriate as Rogers - since the first edition of this book - has been widely
acknowledged as “the inventor of the [adoption and diffusion] theory” (Kapoor, Dwivedi,
& Williams, 2014, p. 74). Consequently, his conceptual thoughts and ideas guide past and
inspire contemporary work, which is both, most likely esteemed by the citing of and re-

ferring to his publication.

First, I identified relevant journals in the field of marketing, innovation manage-
ment and psychology. Notably, this step differs from a common bibliographic analysis.
Common analyses consider a broad and heterogeneous body of literature and thus need
to consider entire databases. However, since the present article is more interested in the
most relevant and influential articles in one particular intersection, namely, the consumer
centered innovation adoption, a more narrow and goal-directed approach to identify rel-
evant articles had to be applied. As any manual selection of articles might influence the
later descriptive or bibliographic analysis and the outcome of the review, past authors

have called for great caution. They argue that the outcome of a literature analysis is only
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as good as its input (Takey & Carvalho, 2016; Webster & Watson, 2002). Nevertheless,
as shown by Zhang & Banerji (2017), a rigorous, transparent and systematic process to
identify the most relevant articles addresses prior concerns while also addressing the ini-
tial reviews goal. Hence, I adopted Zhang and Banerji’s (2017) so-called “improved sys-
tematic literature review process” for literature screening and selection. In a first step, |
set up a consideration set of journals by collecting all journals’ names listed in the VHB-
JOURQUALS3 ratings for marketing (MAR), technology and innovation management
(TIE) and general business administration (ABWL). Next, I canceled out those journals,
which have been listed equal to or less than “C” rating to focus on those journals with a
higher standard in publishing articles. Furthermore, I screened the journals’ websites to
evaluate their scopes. In case the journal’s scope did not fit into the present study (e.g.
focus on B2B, team or organizational level) I withdrew the journal’s name from the final
set. For instance, I excluded Organization Studies, which is rated with “A” in general
business administration, because its overall scope is solely focused on the organizational
context, which clearly does not contribute to my research aim. After the initial screening,
52 journal outlets remained. In the second step, I invited six scholars (33% female; with
3 - 5 years experience) to a short survey in which they were asked to” identify the most
relevant journals for consumer-focused innovation adoption literature.” Next, I explained
the overall research goal before presenting them with the above-mentioned VHB-JOUR-
QUALZ3 Journal list. Finally, the scholars were asked to name as many additional Journals
not listed in the survey (please view appendix 1.2 for the original survey). Then I summa-
rized the replies and included those journals, which have been named at least by two
experts. The final set of journals includes the Journal of Consumer Research, Journal of

Marketing, Journal of Marketing Research, Journal of Consumer Psychology, Journal of
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the Academy of Marketing Science, International Journal of Research in Marketing, Jour-
nal of Product and Innovation Management, Journal of Service Research, Journal of Busi-
ness Research, International Journal of Innovation Management, Psychology and Mar-

keting, Journal of Economic Psychology.

Second I screened each journal’s database for relevant articles. In particular, due to
varying citation regulation among the relevant set of journals, I applied a full-text search
for “Rogers”. In a subsequent step, I then screened each article for the specific citation of
Rogers’ book “Diffusion of Innovations”. The search took place between May and July
2018. It was noteworthy that in an initial and seemingly more time efficient attempt, when
I conducted a full-text search for “Diffusion of Innovations” it yielded fewer results.
However, due to differences between the search procedures of each journal’s database,
some publications citing Rogers “Diffusion of Innovations” have been withheld from the
search report. For instance, searching for “Diffusion of Innovations” within the Journal
of Marketing (full-text search; field “anywhere in the article™) yielded 7 articles. The
same search with the term “Rogers” yielded 85 articles, one of which has been authored
by Miiller-Stewens et al. (2017) with the title “Gamified Information Presentation and
Consumer Adoption of Product Innovations”. On a closer look, the paper also cited Rog-
ers’ book “Diffusion of Innovations” making the paper not only relevant but also neces-

sary for the systematic analysis.

Third, I screened the identified papers’ abstracts to determine their overall fit to my
research goal. This step was of particular importance, as Rogers’ book “Diffusion of In-
novations” provided not only the conceptual foundation for studying the micro perspec-

tive (adoption) but also for the macro perspective (diffusion). Since I am particularly in-
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terested in the micro perspective and innovation adoption, I manually screened each pa-
per’s title, abstract, and keywords. Thereby, I excluded all papers that solely focused on
the macro perspective, while including those articles, which incorporate both perspec-
tives. In the end, the systematic literature review yielded 126 articles (figure 2) (please

see appendix 1.1 for the final set of articles).

Journal of Consumer
Research (3),
- Marketing (5),
- Marketing Research (6),
- Academy of Marketing
Science (12), Int. Journal of
Research in Marketing (11);

Journal of Product and
Innovation Management (32),
- Business Research (31),

- Service Research (2),
Int. Journal of Innovation
Management (7);

Figure 2: Overview systematic literature review
Full text search “Rogers”
v Y v
Marketing: Innovation Management: Psychology:
Journal of Consumer Journal of Product and Journal of Consumer
Research (294), Innovation Management (85), Psychology (35),
-Marketing (85), - Business Research (367), -Economic Psychology (29),
-Marketing Research (89), - Service Research (54), - Applied Psychology (0),
-Academy of Marketing Int. Journal of Innovation Psychology and
Science (155), Int. Journal of Management (108); Marketing (138);
Research in Marketing (72);
1511 articles
Screening References
for “Diffusion of Innovations™:
943 articles excluded
568 articles
Full text review:
(consumer perspective;
individual level; adoption):
442 articles excluded
A
Relevant set for analysis: 126 articles
Marketing: Innovation Management Psychology:

Journal of Consumer
Psychology (1),
- Economic Psychology (9),
- Applied Psychology (0),
Psychology and Marketing (7):

Y

Visualization of

Descriptive Analysis

Similarities (VOS)
Analysis
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2.2.2 Coding for the Descriptive Analysis

As the next step, I manually coded each paper according to the following criteria.

All uncertainties were presented to and discussed with fellow researchers until a mutual

agreement was met. (For a detailed overview of the coding criteria, please view

Tables 3-12).

II.

II1.

IV.

Methodology: Approach — Coding the applied methodological approach (e.g., sur-
vey, experiment, interview etc.).

Process: Stages of the innovation decision process — Coding the addressed process
stages of the Innovation Decision process (e.g., knowledge stage, persuasion stage,
decision stage, etc.);

Variables: Nature of dependent variable — Coding the addressed attitudinal, inten-
tional, or behavioral outcome of the article); Context of dependent variable - Coding
the general context of the dependent variable (e.g., adoption, rejection, postpone-
ment etc.); Consumer-related variables — Coding considered consumer related var-
iables to analyze innovation adoption; Innovation-related independent variables -
Coding considered innovation related variables to analyze innovation adoption;
Processes and interactions — Coding considered mediating and moderating varia-
bles.

Context: Innovative object under study — Coding articles, objects under study (e.g.,
smartphones, apps, computer, etc.); Degree of innovativeness — Coding the exam-

ined degree of innovativeness (e.g., incremental, moderate, radical)
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2.3 Descriptive Analysis and Results

From a historical standpoint, the development of innovation adoption literature re-
veals that Rogers’ ideas, particularly his Innovation decision process had not been appre-
ciated by the academic community until the late 80s. Back then, the innovation decision-
making process suddenly gained momentum, which have steadily increased until today.
Thereby, the disciplines - psychology and innovation management pioneered while mar-
keting research gained a sudden but constant interest in the topic after the early 2000’s.
Within the last few years, understanding the individual’s decision making when being
confronted with innovative offerings seems particularly important for marketing and in-

novation management scholars, as figure 3 illustrates.
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Figure 3:  Aurticles published over time by discipline
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When looking at the outlet, where authors publish their work, a clear tendency to-
wards innovation management related journals like the JBR and JPIM becomes apparent
(figure 4). Further, the data reveals that consumer centered Journals such as the JCP and
JCR, marginally covered innovation adoption topics in the past. This seems particularly
interesting since both journals feature several articles investigating the individual’s deci-

sion making in various contexts. Nevertheless, contrary to their declared positioning, both
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journals seemingly neglected the consumer’s perspective on innovation adoption-related

topics in the past.

Figure 4: Number of articles per journal
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Most cited articles* identified in the systematic literature review

Table 3:
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From a methodological standpoint, the identified papers have mainly applied quan-
titative approaches such as surveys and experimental methods to address their research
questions. Qualitative approaches, such as observations, interviews, and focus groups are
less represented for past innovation adoption research. Interesting though, since Rogers
published his groundbreaking work in 1962, only 11 articles have attempted to advance
our understanding of innovation adoption with inductive, qualitative studies. In summary,
the evident tendency towards quantitative, deductive studies, leads me to speculate that

Rogers’ initial conceptual proposal is substantiated until today.

Table 4:  Methodological approach

%

Coding Criteria Articles b of final set

3,4,6,7,10,11, 13,17, 20, 21, 24, 25,27, 29, 31,
32, 33, 36, 39, 42, 44, 46, 47, 49, 50, 51, 53, 54,

Survey 57, 60, 64, 66, 69, 72, 73, 74, 76, 91, 94, 95, 97, 53 42%
98, 99, 102, 105, 111, 114, 118, 120, 122, 123,
124, 126
5,14,19,22,23,26,40,41, 55, 63, 65, 70,77, 78,
Experiment 79, 81, 82, 83, 84, 86, 87, 88, 89, 90, 93, 100, 103, 36 29%
106, 107,108, 109, 110, 112, 113, 116, 119
Conceptual 9,30, 34,37,67,68,101, 115, 125 9 7%
Scale Development 9, 18, 28,43, 59,92 6 5%
Observation 12,104, 117, 121 4 3%
Interview 1, 16, 35,52, 96 5 4%
Simulation 38, 45, 56, 61 4 3%
Mixed Method 62,75, 80, 85 4 3%
Focus Group 58,71 2 2%
Lit. Review 2,48 2 2%
Meta-Analysis 8 1 1%
Totals 126 100%
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Scholars have predominantly addressed research questions in the decision and con-
firmation stage of the Rogers’ innovation decision process. This is in line with the finding
on the nature of the dependent variable under study. Since the outcome of the decision
stage is intentional in nature and the outcome of the confirmation stage is behavioral in
nature, [ observed a similar pattern for the investigation of the studies nature of dependent
variables. On the other side, scholars apparently neglected the knowledge and implemen-

tations stages.

Table 5:  Focus within the innovation decision process

Coding Criteria Articles > %

3,4,5,6,8, 14,16, 17, 18, 19, 20, 21, 22, 24, 25,
29, 32, 35, 38, 39, 41, 42, 44, 45, 46, 47, 49, 51,

]%e?:i?oen 53, 56, 59, 66, 69, 70, 71, 73, 76, 77, 78, 80, 81, 61 46%

82.84,90,91, 93, 94, 95,96, 97, 98, 99, 102, 105,

107,108, 112, 113, 114, 116, 118, 120, 122, 124

1,2,7.8,9,10, 11, 13, 16, 24, 28, 30, 34, 36, 37, .
General 43,48, 51,52, 58, 67, 68, 92, 101, 115, 125, 126 2/ 20%
2. Stage: 23, 29, 40, 54, 55, 63, 82, 83, 86, 87, 100, 103, 7 139,
Persuasion 109, 110, 111, 121 °
4. Stage: 1,2,9, 10, 11, 28, 30, 34, 37, 43, 48, 52, 58, 67, 0 90,
Implementation 68,92, 101, 115, 125, 126 0
1. Stage: 62, 65,79, 82, 83, 85, 89, 104, 106, 117 10 8%
Knowledge
5. Stage: 7.8.12, 15,57, 64,88, 119 5 4%
Confirmation

Totals 132 100%

*Some articles investigate research questions in multiple process stages
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Table 6:  Nature of dependent variable

Coding Criteria Articles > %

3,4,6,8, 14,17, 18, 19, 20, 21, 22, 23, 29, 33, 39,
41, 42, 44, 46, 47, 53, 58, 66, 71, 73, 77, 78, 80,
Intentional 81, 82, 84, 86, 90, 91, 92, 93, 94, 95, 96, 97, 99, 52 44%
102, 105, 107, 108, 112, 114, 116, 118, 120, 122,
124

1,5,7,8,9,11, 12, 13, 15, 24, 25, 26, 27, 31, 32,
35, 36, 40, 46, 49, 50, 51, 52, 57, 58, 60, 64, 69,

Behavioral 70. 72, 74, 75. 76. 77, 79. 80, 82. 88, 90, 91, 98,  *° 38%
113,119, 123, 126
Attitudinal 12,118, 23,54, 63,83, 87,100, 103,109, 110, 111, 3 1%
Knowledge / 62, 65, 82, 85, 89, 104, 106, 117 8 7%
Awareness
Totals 118* 100%

*Some articles, such as conceptual ones, do not centre on one specific stage, and are thus excluded from
the count. Others list multiple studies, which might refer to two or more stages.

On looking closer at the context of the dependent variables under study, the data
reveals that the majority of studies (49%) investigate innovation adoption. In contrast,
only 11% of the articles study innovation rejection. Further, delay decisions of deliberate
(leapfrogging) or undeliberated (postponement) nature have found little to no considera-
tion. Similarly, little effort has been devoted to examine consumer opposition to product

and service innovations.
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Table 7:  Context of dependent variable
Coding Criteria Articles > %
1,3,4,6,7,19, 20,21, 22, 23, 24, 25, 26, 27, 29,
32, 35, 39, 40, 44, 46, 50, 51, 52, 53, 57, 58, 66,
Adoption 69, 70, 73, 77, 78, 80, 81, 82, 84, 86, 88, 90, 91, 60 49%
94, 95, 96, 97, 98, 100, 102, 105, 108, 112, 113,
114, 116, 118, 119, 120, 122, 123, 124
Evaluation 55, 83, 87,103, 108, 109, 110, 111, 117, 121, 126 11 9%
Rejection 4,5,35,36,41,46,52,70,71, 89,91, 93, 107 13 11%
Continuing & renew 31, 32, 33, 36, 42, 47, 49, 58, 60, 72, 74, 75 12 10%
Knowledge 62, 65, 82, 83, 85, 89, 104, 106, 117 9 7%
Trial 64, 76,79, 82, 84, 88 6 5%
Resistance 21,23,54,92,93 5 4%
Upgrade 42,99 2 2%
Postponement 46, 71 2 2%
Acceptance 63 1 1%
Opposition 71 1 1%
Totals 122 100%

*Some articles, such as conceptual ones, do not centre on any specific dependent variable; others contain
multiple dependent variables.

The analysis of the applied consumer-related variables shows that only two out of
three articles (82 articles with consumer-related variables / 126 articles) consider such
variables in their investigation. This seems particularly interesting, as decision-making is
influenced by an individual’s prior experiences and personality related predispositions.
Of those articles, which did consider consumer-related variables, a majority applied
context related constructs such as innate or domain-specific innovativeness as well as

prior experience with an object under study. General personality related constructs such
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as the big five personality factors or an individual’s general cognitive abilities have been

rarely considered by scholars.

Table 8:  Consumer-related variables

. er . . %
Coding Criteria Articles > of final set
. 3,4,8,12, 14, 18, 23, 24, 25, 39, 47, 51, 55, 64, o
Innovativeness 75,84, 86, 94, 112, 123, 124, 126 22 17%
Experience / 5,20,27,31,32,52, 74,76, 78, 79, 86, 98, 123 13 10%
length of ownership
Knowledge 5,29,44,51, 62,65, 84,85,108, 112, 120 11 9%
Self-efficacy 3,17,22,23,122, 126 6 5%
Involvement 8,13,29,51,120 5 4%
Need for interaction 3,22,76 3 2%
(Lack) Need for 6.8.107 3 2%
information
Self-determination 122,126 2 2%
Status Quo 0
Satisfaction 4,5,70 3 2%
Optimism 39, 124 2 2%
Insecurity 39, 124 2 2%
Discomfort 39, 124 2 2%
Novelty seeking 22,57 2 2%
Cognitive N
flexibility/style 69, 83 2 2%
Anxiety 22,76 2 2%
Inclination to resist 4,70 ’ 294
changes
Totals 82 65%

*Consumer-related variables mentioned only once are considered as highly context specific. Hence, only
those variables are listed, which have been mentioned at least twice within the final set of articles.
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The most often-used innovation specific variables are perceived ease of use, per-

ceived usefulness as well as relative advantage, risk, and complexity. This finding seems

surprising as Rogers originally postulated that five perceived innovation characteristics

namely, relative advantage, complexity, compatibility, observability, and trial-ability are

sufficient to capture the innovation’s influence on the decision making. As shown by the

descriptive analysis, various scholars disregarded Rogers postulation and employed var-

iables that are grounded in the Technology Acceptance Model (Davis, 1985). Davis

(1985) originally developed the TAM Model on the basis of the Theory of Reasoned

Action (Fishbein & Ajzen, 1975) and its successor, the Theory of Planned Behavior

(Ajzen, 1991) to specifically explain computer usage intentions and behaviors in an or-

ganizational context.

Table 9:  Innovation-related independent variables

. o . . %
Coding Criteria Articles > of final set
Perceived ease 4,6,22,33,36,39,40,47, 50, 60, 79, 86, 87, 88, 24 15%
of use 90,91, 93,96,97, 105, 114, 119, 120, 124 ’

. 6, 36, 39, 40, 42, 47, 50, 60, 86, 90, 91, 96, 97, o
Perceived usefulness 102, 105, 114, 119, 120, 124 19 12%
Relative 4,8, 10,13, 17,19, 29, 33, 39, 44,76, 79, 85, 93, 19 12%
advantage 95,109, 110, 112, 118 ’

. 4,8,10,13,16,17, 19, 20, 29, 44, 63, 76, 93, 95, o
Complexity 109, 110, 112, 118 18 11%
. 4,5,6,10, 13,26, 46,71, 76, 84, 85, 93, 95, 107, o
Risk 109, 112 16 10%
Compatibility 8,10, 17, 33,44, 47,76,79,91,95,110, 112, 118 13 8%
Newness / Originality 12, 29, 63, 81, 102, 118, 119 7 4%
Image / Brand 12, 33,46, 71, 91, 100, 107 7 4%

Observability / o
Visibility 4,8,13,33,76,91,110 7 4%
Perceived fun / 22,36, 119, 122 4 3%

Enjoyment
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Trialability 4,8,76,91 4 3%
Eflor oxpevianey  31+49:103 ’ 2
Auvailability 97,98, 114 3 2%
Incongruity 82, 83, 84 3 2%
E;;i"c‘::fc“;e 23,31, 49 3 2%
(Monetary) value 5,46,47 3 2%
Reliability / Trust 88,119 2 1%
Tradition 46, 71 2 1%
Switching costs 20, 26 2 1%
Totals 159 100%

*Innovation-related variables mentioned only once are considered as highly context specific. Hence, only
those variables are listed, which have been mentioned at least twice within the final set of articles.

Furthermore, when reviewing the number of mediating and moderating considera-
tions, it becomes apparent that both are underrepresented in the final set of articles. In
particular, only nine percent considered moderating and eight percent investigated
mediating relationships in their conceptualizations. This finding shows that processual
and interacting relationships have found only marginal considerations to explain the com-

plex nature of decision-making.

Table 10: Focus on processes and interactions

Coding Criteria Articles > of fi:l/;l set
Moderation 14, 20, 22, 24, 60, 70, 83, 91, 102, 109, 112 11 9%
Mediation 14, 25,70, 76, 77, 83, 91, 100, 114, 124, 126 11 9%
Totals 17* 13%

*Duplicates (articles containing moderation and mediation) have been counted as one article.
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The majority, namely 56%, is dedicated to investigating product (innovation) adop-
tion. More specifically, 34% of the articles focus on the adoption of electronic devices
such as smartphones, tablets, and computers. On the contrary, only 24% of the final arti-
cles examine the adoption of services. Here, scholars predominantly applied the Innova-

tion decision process to study research questions in the context of e-banking and e-shop-

ping.

Table 11: Research context

Coding Criteria Atrticles > of ﬁ:l/:ll set
Product context 71 56%
4,5,7,10, 17, 19, 24, 29, 32, 35, 39, 42, 51, 55,
Blectonic devices ¢ 03 07 o5 00 102, 105, 105, 106, 108, 112, ¥ 3%
113,114,116, 117,120

Consumer durables 26, 53, 64,75, 78, 95, 100, 104, 106, 107 10 8%
Cars 21, 81, 85, 94 4 3%
Home appliances 62,103,110 3 2%
Food and drinks 12, 69, 83, 104 4 3%
Green technology 6,21 2 2%
Healthcare 65, 104 2 2%
other 52,121 2 2%
Apparel 78 1 1%

Services context 30 24%
E-banking 20, 27,31, 37, 46,47, 54, 72,91 9 7%
E-shopping 33, 40, 49, 66, 88, 123,126 7 6%
Entertainment 50, 86, 96, 111, 122 5 4%
Applications 3,60, 76,119 4 3%
Service plans 23,36 2 2%
E-trading 124 1 1%
Hotel service 118 1 1%

Healthcare

1

1%
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Finally, when reviewing the examined levels of innovativeness, the descriptive
analysis shows that only 14% of the articles considered specific or varying levels of prod-
uct or service innovativeness in their conceptualization. Those articles, which considered
the level of innovativeness mostly referred to it as a continuum, ranging from incremental

(low) to radical (high).

Table 12: Degree of innovativeness

. . . Percentage
Coding Criteria Articles > of final set
incremental —
radical / 41, 80, 82, (83), 84, (89), 93, (103), 108, 112 10 8%
(...) = only radical
low - high 65, 104, 106 3 2%
mnovativeness
low - high
technology / o
() = only high technol- (7> 3 104 3 2%
ogy
low - hlgh 63 1 1%
complexity
continuous —
discontinuous innova- 32 1 1%
tion
Totals 18 14%

2.4 Synthesizing findings with the VOS (Visualization of Similarities) approach

In the final step, I synthesized the articles by visualizing similarities based on the
articles that reported metadata collected from the Scopus database. Note that one article
(Rijsdijk, Hultink, & Diamantopoulos, 2007) was not available in the Scopus database,

nor in the alternative Web of Science database. Consequently, the article is not considered
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for the subsequent analysis. From a methodological standpoint, I followed recommenda-
tions from Ringel & Skiera ( 2016) and used a bibliometric software (VOSviewer devel-
oped by van Eck & Waltman (2007)) to find bibliometric interrelations among the sys-

tematically identified articles.

In general, bibliographic analysis approaches search for overlaps in citations and
other reoccurring patterns among articles. The VOSviewer allows the finding of overlaps
between authors (called bibliographic coupling) and references (called co-citation analy-
sis) (Ringel & Skiera, 2016; van Eck & Waltman, 2007) to comprehend the innovation
adoption literature. The bibliographic coupling reveals similarities among the identified
articles references and clusters them accordingly. Thereby the bibliographic coupling
analysis addresses the question: Which authors used the same sources and thus examined
a similar topic? The co-citation analysis highlights the similarities among the identified
articles’ references and clusters to their references accordingly. The question the co-cita-
tion attempts to answer is: What are the theoretical pillars of a certain set of articles?
Hence, although both approaches are similar in their nature, a clear differentiation regard-
ing the final clustering becomes apparent. While the bibliographic analysis only groups
the articles previously identified according to their similar referencing patterns, the co-
citation analysis focuses on the article’s references and groups them according to reoc-
curring patterns. Additionally, co-citation analysis methodologically counts the occur-
rence of citations. A circumstance, which is disadvantageous for recent publications, as
they might have not yet been referenced by other articles and in consequence, is withheld
from the evaluation. That’s the reason why co-citation analysis is referred to as a method
to reveal theoretical pillars, while the bibliographic analysis is referred to as a method to

highlight current research clusters as well as identify future research questions.
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Figure 5: Conceptual idea — bibliographic coupling

Final Set of Articles

Time

Cluster 1 Cluster 2

Conceptual focus

Figure 6: Conceptual idea — co-citation analysis
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Cluster 1 Cluster 2

Time

Conceptual focus

Figures 5 and 6 illustrate the three different bibliographic analysis methods (adapted
from Boyack & Klavans (2010). In general, the grey box encircles the final set of articles
derived from the systematic literature review. Thereby, white circles represent identified
articles (A-F) while grey circles represent the literature outside the present study’s con-

ceptual focus (W-Z). Furthermore, the top row of articles, W, A, B, E, F, Y, represents
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recently published articles. On the contrary, articles X, C, D, G, and Z are older articles.

The arrows connecting circles indicate the direct citation.

a) Bibliographic coupling: Articles A and B both cite articles C, D, and X. They are based
on the same conceptual foundation and thus form the bibliographic cluster 1. Similar,
articles E and F share the citation of G. Therefore, they form cluster 2. Article W and Y

are outside of the present studies scope and thus are not considered.

b) Co-citation analysis: Articles A and B both cite articles C, D, and X. Hence, articles
C, D, and X form the co-citation cluster 1. Similar, articles E and F share the citation of

G and Z. Thus, G and Z are grouped as co-citation cluster 2.

Similar visualization approaches have been previously utilized to review vast
amounts of articles within the marketing related field to identify challenges for servitiza-
tion ( Zhang & Banerji, 2017), examine theoretical and practical contributions of the out-
let to business-to-business and industrial marketing (Valenzuela et al., 2017) and high-

light leading trends of the European Journal of Marketing (Martinez-Lopez et al., 2018).

Similar to previous work from (van Oorschot et al., 2018) I followed recommenda-
tions from Kovacs et al. (2015) and van Eck & Waltman (2007) to conduct a bibliographic
analysis consisting of a bibliographic coupling analysis to reveal current and future re-
search trends and a co-citation analysis to uncover commonalities in past conceptual set-
tings. More specifically, I applied the Visualization of Similarities (VOS) software
(http://www. vosviewer.com). It identifies, clusters and visualizes thematic clusters based
on the article’s references (van Eck & Waltman, 2011). From a mathematical standpoint,
the VOS software applies optimization and clustering algorithms for visualization (van

Eck & Waltman, 2011). (For detailed methodological details, please see Kovacs et al.
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(2015) and van Eck & Waltman (2007). Distinct from previous bibliographic approaches,
which focus only on bibliographic data, I am also conducting an in-depth descriptive

analysis, spanning across all identified articles.

Through the analysis, I applied the normalized strength measure setting, which

groups articles based on commonalities among their references:

anb
ab =
z:azb
where:
Sab: Normalized strength measure
a/b: Citations in article a / Citations in article b
aNb: Depending on the procedure the number of citations articles a and
article b both cite (bibliographic coupling) or received (co-citation anal-
ysis).
D! The total number of references in article a or b

The normalized strength measure Sap is calculated for every pair of articles and
reflected in the relative distance of two articles in space. Thereby, the VOS Software
calculates the normalized strength measure for every pair of articles and visualizes its
relative reciprocal strength level by placing the articles apart. For example, if articles a
and b share a significant number of references, they will be grouped closely and vice
versa. The size of the letters as well as the size of the circle showcases the relative im-
portance of an article or name within the map. Similar coloring shows articles that are
clustered by the algorithm. At the same time, clusters that are shown close to each other,

are more related and vice versa (van Eck & Waltman, 2007).
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2.5 Results co-citation analysis

The goal of the co-citation analysis is to identify the theoretical pillars of consumer
centered innovation adoption by identifying the most influential authors and their theo-
retical lens of the field. To achieve the goal, I screened the references of the final set of
articles for commonalities and recurring patterns. The analysis of the final 126 articles
revealed a total of 6936 uniquely cited authors. To ensure an author’s relevance to the
field, I only included those authors who have been cited at least twenty times (within the
final set of articles). This restriction led to a final consideration of 75 authors. I further
excluded four authors, manually, who exclusively have been cited for their methodical
contribution (Fornell, 39 citations for quality criteria; Chin, 30 Citations for PLS report-
ing; Larcker, 28 citations for quality criteria; Anderson, 21 citations for SEM method).
Finally, following recommendations from van Oorschot et al. (2018), to identify clusters,
I applied a Newman & Givan's modularity function (for further details, please see New-
man (2006)) with a minimum cluster size of 5 and a clustering resolution of 1 and com-
puted the co-citation analysis. Figure 7 displays the results of the co-citation analysis. The
spatial distribution between authors indicates their recurrence in the same citation lists.
In other words, the more often two authors are cited together, the closer they are placed.
The colors reveal recurring patterns in referencing authors together and thus mark the
networks of authors or “school of thoughts”. The size of a circle represents the relative
importance of an author as measured by the total number of citations listed in the Scopus

database.

Figure 7 summarizes the findings of the co-citation analysis. In general, the field of
consumer centered innovation adoption is built on three distinct but intervened theoretical

pillars formed around Rogers (2003). Based on the outcome of the co-citation analysis, |
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identified the general theoretical foundation of each pillar by screening the authors past
and previous works for patterns in their conceptual focus. Next, I formulated preliminary
names for each pillar and presented them together with figure 7 to a group of three fellow
researchers. Each of them is knowledgeable about innovation adoption and the aim of the
present study. We discussed the naming until a mutual agreement was reached upon. As
a result, the pillars are named: P1 — Technology Acceptance (green), P2 — Innovation
Perception and Rejection (blue) and P3 — Innovation Adoption (red). Table 13 lists the
three most influential authors of each cluster. The influence of an author is calculated by

the VOSviewer and quantified in the normalized citation count of an article.

Figure 7:  Results co-citation analysis
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The largest pillar, labeled P1 — Technology Acceptance (green), groups 24 authors, who
investigate the acceptance of new products and services. The prevailing theoretical model
used in this cluster is the technology acceptance model. This model has been introduced
by Davis (1985), who developed his model based on the Theory of Reasoned Action
(TRA) (Fishbein & Ajzen, 1975) and the Theory of Planned Behavior (TPB) (Ajzen,
1991). The Technology Acceptance Model (TAM) has been predominantly applied to
investigate the acceptance of information technologies in an organizational context. At
its core, the TAM includes two key constructs, perceived usefulness and perceived ease

of use, both of which are determinants of the attitude towards accepting new technology.

The second largest pillar, named P2 — Innovation Adoption (red), summarizes 21
authors, who prevailingly focus on Rogers’ initial model on Innovation Adoption. The
cluster is led by Rogers, who is widely acknowledged as the founding researcher of the

innovation adoption theory and the introduction of the Innovation decision process.

The third pillar coined P3 — Innovation Perception and Rejection (blue) lists 18
authors and contains two themes. One, which is led by Lehmann & Hoeffler, addresses
the early stage innovation perception. Authors of this theme mainly study the influence
an individual’s preferences, knowledge and experiences have on an individual’s subse-
quent innovation adoption. Ram leads the other theme that primarily investigates why
individuals do not adopt to new products or services. Thereby, they more or less apply
Rogers’ initial theoretical process ideas on innovation adoption. However, Rogers’ theo-
retical model accounts only for positive outcomes (e.g., pos. attitude, intention, or
behavior) while assuming that individuals are inherently willing to adopt an innovation.
This assumption, coined “pro-change bias”, has been addressed by Sheth, (1981) and

Ram (1987) with theoretical concepts and advancements. Sheth pioneered the field with
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his proposal of the psychology of innovation resistance. Later, Ram addressed the pro-

change bias assumption with his model of innovation resistance. Contemporary authors

returned to Rogers’ initial processual perspective and proposed modifications. The au-

thors Talke & Heidenreich presented a comprehensive advancement of Rogers’ process

to account for negative outcomes of the Innovation decision process.

Table 13: List of co-citation clusters (sorted by number of authors/ cluster)

Av. Cit. Citation
Pillar Cluster Authors Cit./ weight/ Leading weight L
No. /Cluster Clusters Author; Author & %
Author
SD
Davis, F.D. 102
Technology
P1 Acceptance 27 965 36; 22 Venkatesh, V. 89
(green)
Bagozzi, R.P. 82
Rogers, E.M. 133
Innovation
P2 Adoption 26 1085 42; 24 Robertson, T.S. 80
(red)
Lehmann, D.R 71
) Hoeffler, S. 50
Innovation
p3  Fereeption & 2 611 289 Ram, S. 45
Rejection
(blue)
Laukkanen, t. 40

*The citation weight is based on an author’s total number of citations of his or her work among the final
set of articles. Hence, citation weights are indicative of an author’s impact in the field of Innovation
adoption. Note: If citation weights are greater then the initially considered set of articles is explained by
multiple cited works of an author; Note: Minimum citation count to be considered for the VOS analysis

was set to 20.
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2.6 Results of the bibliographic coupling

In contrast with the co-citation analysis, which groups’ authors mentioned in the
identified articles reference lists, the bibliographic coupling analysis groups the articles
of the final set based on the commonalities in their references. Applying both methods
seems particularly appropriate, as the bibliographic coupling analysis provides a contem-
porary view on leading articles and topics while the co-citation analysis provides a
broader and far-reaching perspective by considering previous authors, within and outside
of the original theoretical focus (van Eck, & Waltman (2011). The goal of the biblio-
graphic coupling is to identify current research trends within the field of consumer
centered innovation adoption. I applied the same settings as in the co-citation analysis.
Figure 8 visualizes the results. The spatial distance between the articles is indicative of
the normalized strength measure. The circle size of an article mirrors the article’s normal-
ized citation count. The normalized citation count is computed by the number of citations
that an item receives and is divided by the average number of citations of all documents
published in the same year. The normalization is of particular relevance for the analysis,
as it corrects the fact that, in total, older items received more citations in the past than
those received by the more recent items. Finally, the colors, as well as the spatial distance,

reflect the articles’ bibliographical relatedness (van Eck & Waltman, 2011).
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Figure 8: Results bibliographic Coupling
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Note: This figure shows only four clusters. Articles of cluster five lack bibliometric overlap with the first
four clusters. Consequently, the VOSviewer algorithm calculated a broad spatial distribution, which inhibits
the displaying of all clusters in one image.

The bibliographic coupling reveals five research clusters. However, as evidenced
by the spatial distance between the articles, the clusters are tightly intertwined. To name
each cluster, I applied a similar procedure as for naming the clusters in the co-citation
analysis. However, this time, I screened every article for theoretical commonalities with
other articles of the same cluster. Next, I formulated preliminary cluster names and
presented them together with figure 8 to the same group of fellow researchers as for the
naming of the co-citation results. We discussed the naming until a mutual agreement was

reached upon. The resulting names are: Cl1 — Innovation Adoption (green), C2 —
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Technology Acceptance (red), cluster C3 — Innovation Perception (blue), C4 — Innovation
Rejection (yellow), C5 — Consumer Decision Making (not visualized). Table 14 lists the
three most influential articles of each cluster. The influence of an article is calculated by

the VOSviewer and quantified in the normalized citation count of an article.

The cluster C1 — Innovation Adoption (red) is the largest cluster and lists 40
Articles. Articles within this cluster utilized Rogers’ fundamental theory. However, when
looking closer, articles of the Innovation Adoption are separable by two distinct research

themes.

Theme number one summarizes articles that investigate adopter-specific
characteristics such as domain or innate innovativeness and their influence on new
product adoption behavior. Bartels & Reinders (2011) provide a systematic review of the
literature on consumer innovativeness. The authors show that previous articles in the
domain of consumer behavior and marketing have conceptualized and operationalized
consumer innovativeness heterogeneously. Building on their summary, the authors
propose further steps to explore consumer innovativeness empirically. Huh & Kim (2008)
analyze the adoption behavior of consumers when succeeding product generations are
available. In particular, using survey data, they examine if early adopting consumers of
one generation necessarily are the early adopting consumers of the subsequent
generations. Among other findings, the authors show that earlier adopters are not
necessarily more innovative than late adopters. However, they show that early adopters
use basic functions more frequently than later adopters. Im, Bayus, & Mason (2003) study
the link between innate consumer innovativeness, personal characteristics, and new

product adoption behavior. Using a household panel, the authors demonstrated that
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personal characteristics (age and income) are stronger antecedents of new product

ownership than innate consumer innovativeness.

Theme number two addresses the question of how changes of the innovation (or its
presentation) affect the consumer's adoption intention or behavior. For instance, Ordanini,
Parasuraman & Rubera (2014) presented a holistic framework for new service adoption
and test their model using a qualitative comparative analysis to collect data in the hotel
industry. They found that new service adoption is fostered by complex trade-off effects
and specific combinations of the service innovations attributes. Szymanski, Kroff & Troy
(2007) conducted a meta-analysis to shed light on the relationship between
innovativeness and new product performance, a proxy for the consumer's adoption
behavior. Their findings indicate that innovativeness, on an average, has a moderate
effect. However, the authors also found that if certain contextual elements (e.g.,
meaningfulness) are considered, the effect of innovativeness on new product performance
becomes more substantial. Schuhmacher, Kuester & Hultink (2018) investigated how
various go-to-market strategies result in consumer adoption intention. For instance, the
authors test with an experimental setting how bundles of marketing mix elements (brand,
price, message, and distribution intensity) increase the target audience’s (consumers of
the early or late market) intention to adopt. One of their results underlines the notion that
the level of the product of innovativeness and exclusiveness are particularly crucial for
consumers of the early market. On the other side, messages limiting the innovations risk

are beneficial for consumers of the late market.

The cluster C2 — Technology Acceptance (green) itemizes 33 articles. Although
articles of the focal cluster, similar to articles of the Innovation Adoption cluster, examine

the antecedence of innovation success, they utilize diverging theoretical rationals.
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Contrary to the innovation adoption cluster, which widely builds on Rogers' (2003)
fundamental theory, the Technology Acceptance cluster relies to some extent on Davis’
(1985) ideas of the Technology Acceptance Model. The Technology Acceptance Model
is characterized by its two key constructs, perceived usefulness and perceived ease of use,
and their effect on the individual’s attitude towards accepting new technology. Lee and
Coughlin (2015) provide a comprehensive literature review on the determinants of tech-
nology acceptance of older consumers. Lee et al. (2012) developed and tested an integra-
tive model of factors determining consumers’ acceptance of loT technology. Their find-
ings show that perceived usefulness, perceived ease of use, social influence, perceived
enjoyment, and perceived behavioral control are the driving factors of individuals’ will-
ingness to use IoT technology. Pascual-Miguel, Agudo-Peregrina, & Chaparro-Peldez
(2015) investigated the influence gender has on the online purchasing behavior of either
digital or non-digital products. Conceptually, the authors utilized and customized the Uni-
fied Theory of Acceptance and Use of Technology (UTAUT2) model to formulate their
hypothesis. They found that differences between effort expectancy and purchase intention
as well as between social influence and purchase intention relate significantly to gender.
Finally, Dabholkar & Bagozzi (2002) examine the moderating effects of consumer traits
such as novelty seeking, self-efficacy, and the need for interaction on the relationship in
an attitudinal model of technology-based self-services. Their results of the experimental

design confirm the moderating effect.

The cluster C3 — Innovation Perception (blue) lists 28 articles. As visualized by the
VOS tool, Cluster C3 is closely connected with Cluster C1 — Innovation Adoption. On
reviewing the articles, the reason for the spatial proximity shimmers through. Both
clusters utilize Rogers’ ideas and explore the phenomenon of Innovation adoption.

Nevertheless, minor differences become apparent. While cluster C1 is related to adopter
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and product-specific factors, cluster C3 explores factors related to the consumer's
perception of the innovation. A greater differentiator becomes apparent when looking at
the stages of Rogers’ innovation decision process. Here, cluster C1 contains articles,
which address the research questions that are mainly linked to the intermediate or later
stages. On the contrary, cluster C3 almost entirely lists articles related to research
questions embedded in the early phases of the process. More specifically, cluster C3 can
be divided into two themes: comprehension (prior knowledge, new product learning) and
visual perception (design, newness). Theme number one relates to comprehension during
the early stages (such as knowledge and persuasion stage) in which consumers often hold
little to no prior knowledge about an innovation. This discrepancy becomes even more
significant for radical innovations. Wood & Lynch (2002) study how prior knowledge
relates to the consumers learning about new products. With their experimental approach,
they demonstrate that consumers with little prior knowledge, as compared to consumers
with high knowledge, learn more about the innovation. Furthermore, they empirically
explain this effect by showing how inattention attenuates the high-in-prior-knowledge
consumers’ motivation to learn more about the new product. Moreau, Lehmann &
Markman (2001) investigate the influence that prior knowledge has on the consumer’s
adoption decision making. Using an experimental setting, the authors show how novices
and experts perceive continuous and discontinuous innovations. Thereby, they have found
that experts ( as relative to novices) report higher comprehension, more net benefits, and
therefore higher preferences for continuous innovations. Interestingly, the authors found
out that experts report lower comprehension, fewer perceived net benefits, and lower
preferences compared for discontinuous innovations. Alexander, Lynch & Wang (2008)
link the consumer's perception of innovative product to the temporal construal theory. In

four field studies, the authors show how consumers follow through less often with their
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intention to purchase a radically new product as compared to their intention to purchase
incrementally new products. Most interestingly, the authors show how this effect grows
over time and along the Innovation decision process. Theme number two relates to visual
perception and pertains to articles which, to some extent, investigate the consumer visual
perception of innovativeness and its influence on subsequent evaluations. Mugge & Dahl
(2013) empirically test how product design affects the consumer’s evaluation of radical
and incremental innovations. They found that radical innovations with a high level of
design newness led to more negative evaluations than similar innovations with a low level
of design. They reason that if radical innovations, which are already incongruent to
existing products, are presented in a new design, consumers might find it even more
difficult to categorize the perception to access prior knowledge, which results in a less
favorable evaluation. Schreier et al. (2012) experimentally investigated consumer
perceptions of firms that sell products, which have been designed by consumers. They
found out that designs made by consumers increase the consumer’s perceptions of a firm,
which also leads to a greater intention to purchase and share the company with peers.
Most interestingly, the authors also explored boundary conditions of their effects and
found, among others, that the consumer’s level of familiarity is particularly essential
when explaining the consumer’s purchase intention. Radford & Bloch (2011), in their
research, link the concept of product innovation and visual design. They build their study
on the assumption that when consumers perceive an innovation, they evaluate the visual
appearance before evaluating the functionality of the product. Thereby, they argue that
different levels of product newness provoke different responses. To test their assumption,
they conducted two studies in which they examine the consumers’ response (emotional,
aesthetic, semantic and symbolic) to product newness. Most notably, the authors found

that consumers, who first saw products high in visual newness, tend to react with more
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emotional and aesthetic responses. On the contrary, when seeing products low in visual

newness, consumers showed less emotional and aesthetic responses.

The fourth cluster, C4 — Innovation Rejection (yellow) consolidates 15 articles
which focus on negative outcomes of Rogers’ innovation decision process. Some authors
argue that rejection simply represents the opposite of adoption. Others, however,
conclude that rejection is fundamentally different in nature and its determinants
(Gatignon & Robertson, 1989; Herbig & Day, 1992; Ram & Sheth, 1989). The need for
separate consideration of adoption and rejection as outcomes of the Innovation decision
process becomes apparent by the following example: When purchasing (adopting) a new
car, a consumer might have searched particularly for an environmentally friendly car. On
the contrary, a consumer, who decides not to purchase (rejecting) the same car might not
have had made up his mind to search for a car which is environmentally harmful. Lauk-
kanen (2016) focuses on the antecedents of service innovation resistance to explain the
consumer’s non-adoption behavior. The author shows how adoption barriers (usage,
value, risk, tradition, and image) and consumer demographics (gender, age, income)
affect the differences between adoption and rejection of mobile banking. The result of the
survey indicates that value barrier is the strongest factor for explaining adoption and
tradition barrier is the strongest factor for explaining rejection of mobile banking.
Kleijnen et al. (2009) introduce a conceptual framework which differentiates between the
facets of innovation resistance. In particular, the authors view rejection (“[...] form of
resistance [which] implies an active evaluation on the part of the consumer, which results
in a strong disinclination to adopt the innovation” (Kleijnen et al., 2009, p. 345),
postponement (“[...] consumers find an innovation acceptable in principle, [but] may
decide not to adopt it at that point in time, for example, until the circumstances are more

suitable. In this case the decision is not final [...]” ( Kleijnen et al., 2009, p. 345) and
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opposition (“[...] consumers may be convinced that the innovation is unsuitable and
decide to launch an attack — for example, negative word-of-mouth [...]” (Kleijnen et al,
2009, p. 345). Claudy et al. (2015) adress the logical gap between reasons for and against
adoption. In detail, the authors deploy the behavioral reasoning theory to test the relative
influence of factors for and against the consumer's decision to adopt innovations. Most
interestingly, the authors test their model and a second service innovation setting in a
product. Their results widely support the notion that antecedents relevant for explaining

innovation adoption differ from those relevant for innovation rejection.

The fifth cluster, C5 - Consumer Decision Making (not visualized), lists 12 articles,
and it unifies articles that explore the relationship between psychological and cognitive
processes and innovative behavior. In this context, Sheth, Newman & Gross (1991)
present a conceptual paper, which introduces a theoretical foundation to explain consumer
decision making. They postulate that five distinct consumption values (functional,
conditional, social, emotional and epistemic) influence decision making. Holak &
Lehmann (1990) explore how interaction of Rogers’ adoption factors (relative advantage,
compatibility, complexity, divisibility and communicability, and perceived risk) affect
the consumer's intention to purchase innovative products. Most interestingly, they found
that an innovations compatibility (“[...] the degree to which an innovation is consistent
with adopters’ behavior patterns, life-styles and values” (Holak & Lehmann, 1990, p. 3)
and not its relative advantage plays a central role in explaining a consumers adoption
intention. Foxall (1994) introduces a comprehensive model called “Behavioral
Perspective Model of Purchase and Consumption”. Thereby, the author postulates, that a
consumer’s behavior is primarily determined by the consumer's learning history, the
behavior setting, purchase and consumption responses, as well as its reinforcing and

punishing consequences.
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Table 14: List of bibliographic clusters (sorted by number of authors/ clusters)
g2 .
Cluster > Arti- Cit './ Clust.ers, Top three Articles / Norm.
No Cluster cles* Av. Cit. / Article; Cluster Cit.*3
: SD Cit. / Article :
Ordanini, Parasuraman, & 356
Rubera (2013) ’
. 2009; -
c1 Innovation 40 50 Arts, Frambach & Bijmolt 321
Adoption 5 2’ (2011) ’
Schuhmacher, Kuester, & 3
Hultink (2018)
Lee & Coughlin (2015) 4
2923; Lee, Park, Chung, & 29
C2 Technology 33 89; Blakeney (2012) ’
Acceptance 170
Pascual-Miguel, Agudo-
Peregrina, & Chaparro-Pe- 2.7
laez (2015)
Miiller-Stewens, Schlager, 333
Héubl & Herrmann (2017) ’
Innovation 2168; Burnham, Frels & Maha-
C3 . 28 77, . 3.0
Perception 134 jan (2003)
Schreier, Fuchs & Dahl
(2012) 2.59
Kleijnen. Lee, & Wetzels 3.03
(2009) ’
Innovation 415; Laukkanen
C4 Rejection 15 i%; (2016) 2.93
Claudy, Garcia, & O’Dris- 20
coll (2015) )
Sheth, Newman, & Gross 2,60
(1991)
Consumer 1991;
C5 Decision 12 166; Holak & Lehmann (1990) 1.07
Making 266
Foxall & Bhate (1993) 1.05

* The total number of publications has recently been linked to a cluster’s productivity; its total amount for
citations to a cluster’s influence.

*2 Citation count is based on the Scopus database information.

*3 The normalized citation count is computed by the number of citations an item receives, divided by the
average number of citations of all documents published in the same year and is represented as the circle
size in the VOSviewer output. The normalization is of particular relevance for the analysis, as it corrects
for the fact that, in total, older items received more citations in the past than the more recent items. Finally,
the colors reflect the article’s bibliographical relatedness (van Eck & Waltman, 2011).
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2.7 Research Potential

The main goal of the present manuscript is to reveal what we actually know about
consumer centered Innovation adoption for academic purpose and practitioners. To
achieve the goal, I first systematically screened the past research articles in the field of
marketing, innovation management and psychology before conducting an extensive de-

scriptive and bibliometric analysis.

In the following figure 9, research potentials in the field of consumer centered In-
novation adoption literature’s most recent developments (derived from the bibliometric
coupling and descriptive analysis) are mapped on its theoretical foundation (derived from

the co-citation analysis).
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Research potentials overview

Figure 9:
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Proposition I — Consumer (Prior) Experiences: Future research might study the
extent to which prior experiences affect the consumer’s reasoning, decision-making, and
behavior: Only 11 articles consider, to some extent, the individual’s prior knowledge
(operationalized as, e.g. “knowledge”, “prior experience”, “familiarity”) as variables in
their research. The complex nature of knowledge and its relationship with decision-mak-
ing is highlighted by Moreau et al. (2001). They experimentally prove how varying
knowledge domains (core and supplemental knowledge) influence the consumer's deci-
sion making. Although literature from both psychology and marketing have already
shown, conceptually and empirically, the influence knowledge has on the individual's
decision-making (Gatignon & Robertson, 1991; Saddksjarvi, 2003) it becomes even more
critical for marketing of innovative products and services. Innovations are per se inherent
of a certain level of novelty. Novelty in this regard evolves from the difference between
the consumer’s perception and his or her prior knowledge (Rindova & Petkova, 2007).
For instance, radical (or discontinuous) innovations evolve from a significant difference
between the individual’s perception and prior knowledge. The difference then transforms
into uncertainty, eventually the perception of risk, which negatively affects both, the con-
sumer’s formation of attitudes and intentions (Gregan-Paxton, Hibbard, Brunel, & Azar,
2002; Rogers, 2003). Hence, one promising avenue for future research might be to exper-
imentally test the role that varying levels (high, low) or domains (core, supplementary)
of knowledge have in the Innovation adoption process. Another promising approach to
expend our current understanding in this domain might be the facilitating of interdiscipli-
nary studies. For instance, literature from cognitive neuroscience has already shown how,
and to what extent, general and domain specific-knowledge influences an individual’s
decision making (Maguire & Frith, 2004; Meyer & Damasio, 2009; Reimann & Bechara,

2010).
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Proposition II — Perception and Evaluation: Future research might explore how,
during the early stages, consumers perceive innovative products and services and how
their perception subsequently affects their evaluation through the innovation adoption
process: The majority of articles about consumer centered innovation adoption (93%)
address research questions related to the consumer’s attitudes, intentions, and behaviors.
However, perception, defined as a mechanism of making sense of environmental infor-
mation when becoming aware of stimuli for the first time (Zhang, Liu, & Zhang, 2013),
has not been at the focus of the research community. This seems surprising, as perception
is the very foundation of subsequent formations of attitudes, intentions, and behaviors
(Downs & Mohr 1976; Moore & Benbasat, 1991; Rindova & Petkova, 2007). For in-
stance, during the early stages, individuals begin to develop their attitude towards the new
product solely on how they perceive the new product (Lee & Colarelli O’Connor 2003;
Talke & Colarelli O’Connor, 2011). Hence, early stage perception affects subsequent in-
formation search (Bonner et al., 2002; Heidenreich & Kraemer, 2015; Kohli, 1999), pro-
cessing (Branco et al., 2016; Rindova & Petkova, 2007), and ultimately the outcome
(Claudy et al., 2015; Heidenreich & Spieth, 2013; Talke & Heidenreich, 2014) within
Rogers’ Innovation adoption process. Admittedly, unlike other expressed consumer feed-
backs, perceptions are nebulous and hard to define (Nabih, Bloem, & Poiesz, 1997; Talke
& Heidenreich, 2014). This makes the perception of innovative products difficult for con-
sumers to articulate (Rindova & Petkova, 2007), and challenging for researchers to oper-
ationalize and measure. In this regard, only Olshavsky & Spreng (1996) explored con-
sumers’ perception when perceiving innovative products. Using a think out loud method,
the authors collected immediate responses from consumers while perceiving novel prod-
ucts. Yet, it is questioning to what extent Olshavsky & Spreng (1996) observed deliberate

perception. One possibility to overcome the challenges of investigating consumers’ early
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stage perception is the use of methodological advances in the field of cognitive
neuroscience. Particularly methodological advancements in neuroimaging techniques,
such as the functional magnetic resonance imaging (fMRI), have repeatedly been shown
to be a valuable complement to conventional methods for investigating latent constructs.
Contemporary applications of the fMRI in marketing have helped to deepen our under-
standing of latent constructs such as price primacy (Karmarkar, Shiv, & Knutson, 2015),
perceived ease of use and usefulness (Dimoka & Davis, 2008), and marketing placebo
effects (Plassmann & Weber, 2015). Most notably, Reimann, Castafo, Zaichkowsky, &
Bechara (2012b) provide initial evidence that the perception of novel and familiar brands
constitutes diverging neurophysiological and behavioral reactions showing that the fMRI
methodology can be a vital tool to reveal richer insights into consumers’ novelty percep-

tion, in general.

Proposition III — Consumer Traits and Decision Making: Future research might
deepen our understanding of the consumer’s decision making: A great majority of articles
considered in the bibliographic analysis assume direct relationship between their inde-
pendent and dependent variables. Only a few look into more complex relationships and
incorporate moderating and mediating variables. However, several authors specifically
call for further research on influencing (Ferreira, da Rocha, & da Silva, 2014; Y.-K. Lee
et al., 2012; Miiller-Stewens et al., 2017) and interfering (e.g. Claudy et al., 2015; Li,
Zhang, & Wang, 2015; Szymanski et al., 2007) variables on the consumers adoption be-
havior. Therefore, future studies might explore the role that moderating and mediation
individual-specific variables (e.g., consumer traits and emotions), product-specific varia-
bles (e.g., perceived level of innovativeness) or context-specific variables (e.g., infor-

mation presentation) play in the consumer's decision making.
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Proposition IV — Innovation Usage: Future research might investigate innovation
adoption from a process perspective by applying longitudinal research designs: A ma-
jority of articles applied a cross-sectional perspective and thus focused on only on one
particular time point. Nine articles that consider to some extent varying time points (and
dependent variables), but only one article ( Lennon, Kim, Johnson, Jolly, Damhorst, &
Jasper, 2007) investigated the phenomenon of innovation adoption using a repeated meas-
ure design with two waves to predict the online shopping behavior of consumers. The
need for supplementary research has also been acknowledged by numerous authors (Al-
Qeisi, Dennis, Alamanos, & Jayawardhena, 2014; Anderson & Ortinau, 1988; Heiden-
reich, Spieth, & Petschnig, 2017; Huh & Kim, 2008; Mukherjee & Hoyer, 2001). The
rare occurrence of longitudinal designs appears suppressing. As introduced by Rogers
(1962), the very foundation of innovation adoption is its processual sequence of stages
that a consumer has to pass from initially, becoming aware of an innovation (knowledge
stage), over making a decision (decision Stage) to continuously use an innovation (con-
firmation stage) (Rogers, 1962). In this context, longitudinal designs are particularly use-
ful to incorporate the development of consumers’ perceptions and attitudes as well as to
account for their variations along the innovation adoption process (Heidenreich et al.,
2017; Yi, Fiedler, & Park, 2006). Therefore, future studies might consider longitudinal
designs to investigate how the consumer’s evaluation of an innovation changes over time

and across the different stages of the adoption process.

Proposition V — Temporary Rejections: Scholars might consider alternative pro-
cess outcomes such as temporary rejections: A majority of the identified articles focus
on positive (e.g., acceptance or adoption) or negative (resistance or rejection) process
outcomes. The past black and white thinking seems surprising. As demonstrated by pre-

vious research, consumers are very likely to spend a considerable amount of time between
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recognizing a product and purchasing it for activities such as information gathering and
evaluating. In fact, only a fraction of those consumers with an intention to purchase a
product follow through within 12 months and thus reject the innovation either continu-
ously or temporarily (Greenleaf & Lehmann, 1995). Temporary rejections can be either
of a definite or indefinite nature. The first, definite temporary rejection, is called Leap-
frogging (Kleijnen et al., 2009; Talke & Heidenreich, 2014) and is characterized by the
consumer’s intention to deliberately reject the perceived innovation while having the in-
tention to purchase the follow-up a generation of it. The second, indefinite temporary
rejection is called postponement (Laukkanen, 2016; Talke & Heidenreich, 2014) and is
defined as the consumer’s intention to delay the adoption of the present innovation until
circumstances have changed. Surprisingly, although both forms of temporary rejections
reflect possible consumer decisions, research cannot provide sufficient empirical
evidence to explain neither how determinants of both forms differ from each other nor
how the determinants of both forms differ from continuous rejection. Hence, focusing on
alternative process outcomes such as temporary rejection might open a new chapter in
comprehending the consumer’s complex innovation adoption behavior for practitioners

and academics.

Proposition VI — Product vs. Service: Academics should explore differences be-
tween the consumer’s adoption of product and service innovations: While a considerable
number of articles of the final set focused on services (24%), only 6.2% considered both,
product and service innovations in their investigation. However, none of the articles
specifically address questions related to the differences between the inherent characteris-
tics of services and products and how those differences influence the consumer’s adoption
behavior. Surprisingly, numerous articles acknowledge the diverging characteristics of

product and services and call for additional research to either replicate their findings in
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another contextual setting (Heidenreich & Handrich, 2015b; Lee & Coughlin, 2015; Len-
non et al., 2007) or to explore differences between the consumer adoption behavior of
services or products (Claudy et al., 2015; Im et al., 2003). The need for additional research
becomes further emphasized by the ongoing paradigm shift from product to service de-
mand. In fact, in 2017, services contributed 68.7% to Germany’s gross domestic product
while production only reached 25.6 %. Hence, to address the ongoing shift from product
to service offerings, academics might consider the inherent differences between both of-
ferings. In this regard it might be fruitful to consider the proposition of Zeithaml, Par-
asuraman & Berry (1985), which differentiates products from services on four distinct
characteristics namely: intangibility (services cannot be displayed), inseparability (con-
sumers are involved in production), heterogeneity (service quality varies) and perishabil-

ity (services cannot be inventoried).

2.8 Conclusion

What do we really know about consumer Innovation adoption? I addressed this
question by applying bibliographic analytic procedures to derive a holistic status quo of
consumer behavior and Innovation adoption. Building upon the most relevant journals in
marketing, innovation management, and psychology, I systematically deduced research
potentials to facilitate further advancements of Innovation adoption literature. As com-
pared to previous reviews, which considered entire databases, the present one only con-
sidered the systematically selected articles from high-quality journals. The focus on only
selected and top-tier journals sets clear search boundaries, limits the possible amount of
relevant articles and allows an in-depth analysis of the articles. Nevertheless, as for any

review, the results can only reflect the initially self-induced data. Hence, the results of
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this bibliographic analysis are limited to the theoretical outlet of each initially considered

journal.
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3  To Buy or Not to Buy? Investigating Determinants and Differences

of Temporary and Continuous Rejections of Innovations®

3.1 Introduction

Innovations face a severe risk of failure. In several product categories, failure rates
are considered to range around 50 % (Castellion & Markham, 2013; Heidenreich & Kra-
emer, 2015b). Given the significant investments in new product development (Gielens &
Steenkamp, 2007; Gourville, 2006), identifying the causes for innovation failures seems
essential to help avoiding future misallocation of resources. Within this respect, prior re-
search has confirmed that most new products fail as consumers reject them either contin-
uously or temporarily (Greenleaf & Lehmann, 1995; Kleijnen et al., 2009; Laukkanen,

Sinkkonen, & Laukkanen, 2008).

In the former case, a consumer decides to reject the new product and continues to
not purchase it at any later point in time (Talke & Heidenreich, 2014). As a consequence,
this consumer will never generate revenue for the company to which this product belongs
to. In case a substantial amount of consumers will act in this manner, the new product
will fail to reach market success, which in turn might endanger the competitiveness of the
corresponding company. In the latter case, a consumer decides to reject a new product at
first place, to buy it at a later point in time (postponement) or to wait for a superior, sub-
sequent product generation (leapfrogging; Talke & Heidenreich, 2014). As a conse-
quence, potential revenue is only generated a while after new product launch. However,

several studies point out that a certain amount of early adopters of a social system are
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needed for an innovation to get relatively rapid adopted by the remaining members
(Allaway, Berkowitz, & D'Souza, 2003; Mahajan, Muller, & Bass, 1990). However, in
case a substantial amount of consumers decides to reject an innovation temporarily, this
crucial point might never get reached. As a consequence, the new product might turn into
market failure before consumers, which temporarily rejected a new product, are finally
ready to purchase it. In conclusion, both temporary as well as continuous rejections con-
stitute major causes of new product failures and thus should be addressed by counter-
measures of companies. Hence, knowledge on potential barriers in the adoption process
that trigger each type of rejection is needed to design appropriate countermeasures for
temporary as well as continuous rejection behavior. Based on this knowledge, strategies
can be developed to reduce corresponding barriers of both temporary and continuous re-

jections, thereby minimizing the risk of innovation failures and misallocating resources.

While rejection of innovation, in general, is a phenomenon which has received vast
attention both by scientific research and management practice (Ellen, Bearden, & Sharma,
1991; Heidenreich & Kraemer, 2015b; Laukkanen et al. 2008; Ram, 1987; Sheth, 1981),
only little research effort has been dedicated to investigate the nature and potential
differences in causes leading to temporary rejections (Kleijnen et al., 2009; Talke &
Heidenreich, 2014). More specifically, most studies either focused exclusively on
determinants that lead consumers to continuously reject an innovation (Heidenreich et al.
2016; Heidenreich & Spieth, 2013; Laukkanen et al., 2008), or did not differentiate
between temporary and continuous rejections while examining corresponding
determinants for negative outcomes of the adoption process (Claudy et al., 2015; Kleijnen

et al., 2009).
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Yet, findings on consumer decision making in general point out that the determi-
nants of substantial delay in consumer decision-making significantly differ from those of
a final negative outcome (Greenleaf & Lehmann, 1995). Consequently, past conceptual
research in the domain of consumers’ adoption behavior suggests that temporary and con-
tinuous rejections are driven by different determinants (Nabih & Bloem, 1997; Patsiotis,
Hughes, & Webber, 2013; Talke & Heidenreich, 2014). To the best knowledge of the
authors, however, empirical evidence for the above-made proposition is scarce, as only a
handful studies exist yet that examine both temporary as well as continuous rejections
and thus shed some light on potential differences. However, these studies and the
corresponding findings are restricted in their scope as they are either purely conceptual in
nature (Goldenberg & Oreg, 2007; Talke & Heidenreich, 2014), based on qualitative data
(Kleijnen et al., 2009) or limited to an empirically quantitative evaluation of differences
between adopters and non-adopters rather than on differences between the actual
outcomes in the adoption process, namely temporary and continuous rejections
(Elbadrawy & Abdel Aziz, 2011; Herrmann et al., 2015; Lian & Yen, 2013). In conclu-
sion, insights on determinants of temporary rejections in general are lacking and the ques-
tion of whether such determinants differ from those of continuous rejections is still sub-

ject to debate.

In summary, this study strives to respond to the above-mentioned research gaps and
contribute to adoption theory by (1) systematically identifying the reasons for temporary
and continuous rejection within the adoption process as well as (2) shedding light on
whether and how temporary rejections and their determinants actually differ from that of
continuous ones. Managers of new products are thus provided with insight into the rele-

vance of different adoption barriers for temporary as well as continuous rejections, which
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may help them to develop measures to reduce corresponding barriers and enhance the

success of new products.

3.2 Temporary and Continuous Rejection — Quo Vadis?

To derive determinants and corresponding theoretical rationales for both rejection
types, a systematic literature review following the suggestions of Bartels & Reinders
(2010) & Greenhalgh (1997) was conducted. More specifically, the systematic literature
review encompassed (1) a database search, (2) expert interviews and (3) a cross reference

check.

The database search included the following online resources: ScienceDirect, Emer-
ald Management Xtra and EBSCO. All research articles published prior to September
2017 were considered. The search procedure followed a structured approach to narrow
down the relevant literature. First, the keywords, the title, and the abstract information
were screened by several search terms. As the focus of this study is on different types of
rejection behavior, we included four topic-related search terms (resistance, rejection,
postponement and leapfrogging) and connected them with an “OR” condition (resistance
OR rejection OR postponement OR leapfrogging). As our focus is on individual behavior
(i.e. consumers’ adoption behavior) rather than on organisational behavior, we further
specified our search string by including two search terms with respect to the research
subject (consumer OR customer) and three search terms with respect to the research
context (innovation OR new product OR new service). These three different search strings
were connected with an “AND” condition to further specify the search outcome. As
shown in Table 15, all three databases include a significant amount of articles on the

topics resistance, rejection, postponement and leapfrogging. However, when including
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our research subject and context specification using an “AND” -condition, a strong
structural decline occurs, leading to 257 research articles. Based on an abstract check, 98
articles could be identified as being principally relevant for the final analysis. These 98
articles were subsequently checked on a full article basis for contextual fit leading to 43
relevant articles. Finally, all retained articles were checked for overlaps between the three

data bases such that 36 articles could be retained.

Table 15: Methodological procedure of systematic literature review

Science emer- Ebsco Methodological

Process Direct ald Host approach
resistance OR rejection OR postponement
OR leapfrogging 239340 5392 24926 Searching within
title, keyword
resistance OR rejection OR postponement and abstract infor-
OR leapfrogging AND consumer OR 1078 447 2820 mation
customer

resistance OR rejection OR postponement
OR leapfrogging AND consumer OR 31 32 194 abstract check for con-
customer AND innovation OR new product text fit

OR new service

narrow set > 24 69 full article check
relevant set literature review (single) 2 9 32 for context fit
relevant set literature review (combined) 36 check for overlaps
manual search by
additional analysis literature +24 cross reference check
and expert
interviews
extended relevant set > 60

In a second step, the received articles from the database search were presented to
experts in the field of innovation resistance to gain feedback on additional research arti-
cles that were not yet included in the review by any reason. Finally, in step three, the

research articles derived from the procedures in step one and two were used for a cross
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reference check to identify further relevant literature. At the end of the systematic litera-
ture review process 60 research articles were identified as being relevant for our study

(see table 15 for detailed search results or appendix II.4 for information about the articles).

From a conceptual perspective, prior research principally differentiates (1)
continuous innovation rejection, if a consumer rejects a new product and also refrains
from purchasing the innovation at any later time (Claudy, 2011; Kleijnen, et al., 2009;
Talke & Heidenreich, 2014) from (2) temporary innovation rejection, if a consumer
rejects a new product at one point in time, but is still open to adopt the innovation in the
future (Laukkanen et al., 2008; Talke & Heidenreich, 2014; Weiber & Pohl, 1996). With
regard to research activities in both fields, continuous innovation rejection is the more
common research area with a total of 59 articles of which 37 exclusively focus on con-
tinuous rejection and 9 articles also provide some (mainly theoretical) insights on tempo-
rary rejections, while their primary focus is still on continuous rejection behavior. In con-
trast to that, 9 articles strived to generate insights on both rejection types while only four
articles were found that exclusively focused on temporary rejection behavior. This dis-
crepancy becomes even more evident when comparing the number of empirical studies
in both research fields. While 40 articles examined continuous rejections empirically,
only three articles investigated temporary rejections of innovations empirically. More
specifically, most of the empirical studies do not explicitly differentiate between tempo-
rary and continuous rejection of innovations. Yet, with respect to rejection behavior in
general, the majority of studies indicate a vast agreement on potential determinants for
rejection of new products (Claudy et al., 2015; Nabih & Bloem, 1997; Olshavsky, 1980)
and services (Laukkanen et al., 2007; Walker, Craig-Lees, Hecker, & Francis, 2002).
According to previous empirical findings, past studies differentiate two main reasons in

this respect: (1) active innovation resistance as a negative attitude formation driven by
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product-specific factors (Claudy et al., 2015; Heidenreich & Spieth, 2013; Laukkanen,
Sinkkonen, & Laukkanen, 2007) and (2) passive innovation resistance as predisposition
to resist innovations resulting from adopter- and situation-specific factors (Ram, 1987;
Szmigin & Foxall, 1998; Talke & Heidenreich, 2014). Active innovation resistance arises
(1) if product-specific factors are perceived as dysfunctional or inadequate for a con-
sumer’s personal needs and usage expectations and thus lead to functional barriers or (2)
if product-specific factors conflict with a consumer’s value and belief system and thus
psychological barriers arise (Talke & Heidenreich, 2014). Several studies have confirmed
that active innovation resistance leads to rejection of new products (Heidenreich & Spieth,
2013; Laukkanen et al., 2007; Wiedmann, Hennigs, Pankalla, Kassubek, & Seegebarth,
2011). Passive innovation resistance arises (1) if adopter-specific factors lead to an incli-
nation to resist changes and thus cognitive passive resistance arises or (2) if situation-
specific factors lead to a satisfaction with the status quo and thus situational passive re-
sistance arises (Heidenreich & Kraemer, 2015a, 2015b). Past research has confirmed that
passive innovation resistance as consequence of an individual’s inclination to resist
changes and status quo satisfaction results in a rejection of the innovation (Heidenreich
& Handrich, 2014; Heidenreich & Kraemer, 2015a). While there is obviously scientific
consensus about the determinants of rejection behavior in general, empirical studies in
the area of consumer decision making confirmed that the determinants of substantial de-
lay of a purchase significantly differ from those of a final negative outcome (Greenleaf

& Lehmann, 1995).

However, when it comes to a more granulated perspective on innovation rejection
behavior, conceptual and empirical findings on the determinants and possible differences
of temporary and continuous rejection are scarce. Unfortunately, determinants of rejec-

tion behavior are only examined on a more general level without explicitly differentiating
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both types of rejection behavior. As consequence, only little is known about possible dif-
ferences between the determinants of both behaviors. Yet, some conceptual (Gatignon,
1991; Goldenberg & Oreg, 2007; Mittelstaedt, Grossbart, Curtis , & Devere, 1976;
Szmigin & Foxall, 1998) and even fewer empirical studies (Greenleaf & Lehmann, 1995;
Kleijnen et al., 2009) provide some anecdotal evidence that there might be differences in
the determinants of both rejection behaviors. For instance, Kleijnen et al. (2009) came to
the conclusion that continuous rejection is based on more societal concerns such as tradi-
tion and norms while temporary rejection originates from more basic, practical concerns
that might even have not been covered by common determinants of rejection behavior in
prior literature. While a closer look at determinants of temporary rejections thus seems
useful, the current literature on potential drivers of temporary rejection behavior is rather
fragmented, indicating that the concept is still poorly understood. More specifically, some
authors see common product- and adopter-specific factors such as perceived risk
(Laukkanen et al., 2008), perceived uncertainty, the products complexity (Wood &
Moreau, 2006), the lack of trialability (Olshavsky, 1980) or an individual’s prior
experiences (Hirschman, 1987) as factors that lead to such behavior. Others, however,
postulate that in addition to the well-known determinants also some other, external factors
might be important in this context. Within this respect, previous studies suggest the lack
of time (Ram & Sheth 1989; Szmigin & Foxall 1998), the need for further information
(Gatignon & Robertson, 1989) the availability (e.g. supply) of the product (Gatignon,
1991; Herrmann et al., 2015; Wiedmann et al., 2011) as additional driver for a consumer’s
decision to postpone his/her adoption. However, a comprehensive typology of determi-
nants for temporary rejections is still needed to establish a common ground so that their
empirical relevance and possible differences to reasons for continuous rejections can be

examined across research objects and research areas. The current article strives to address
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this concern by (1) conducting an explorative study to derive a typology of determinants
for both temporary and continuous rejections and (2) by empirically validating the derived

typology using a large-scale quantitative study.

3.3 Study 1: Explorative Identification of Determinants for Temporary and

Continuous Rejections

3.3.1 Methodological Approach

Since both conceptual and empirical evidence on the determinants of temporary
rejection behavior is scarce, an explorative approach seems most fitting. More specifi-
cally, we decided to conduct semi-structured online interviews as this procedure guaran-
tees both comparability of replies and openness to unexpected responses (Bartels &
Reinders, 2011; Reinhardt et al., 2015) such that even unanticipated determinants can be
identified. In the beginning of the interview, participants were introduced to a common
understanding of the term “innovation”. Subsequently, they were asked to remember an
innovative product they noticed during the last six to twelve months but have not bought
until today. Further, they had to name and describe the product in detail before describing
the reasons for not purchasing the product in the first place. Then the participants’ will-
ingness to purchase the product in the future was measured by a scale from zero to 10 (0-
unlikely; 10-likely). In case the participant reported a value ranging between 0 and 4 (5
and 10), the corresponding data set was assigned to continuous (temporary) rejection.
Finally, common demographic information (age, gender and current occupation) were

requested.
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For data generation purpose, students at a major university in Germany solicited
participants from their respective social networks using gender and age as quota criteria
(Hennig-Thurau, Henning, & Sattler, 2007). A total of 166 consumers participated in
study one, of which 66.27% were male. The average age was 32.08 years; ages range
from 16 to 58 years. The data analysis followed the procedure for qualitative analysis and
interpretation suggested by Spiggle (1994). The interpretation of others' statements is in-
herently subjective. In order to minimize the possibility of idiosyncratic readings, we thus
used a systematic approach for analyzing and interpreting the answers by a group of four
experts from the areas of innovation management, marketing and psychology (Spiggle
1994). First, an introductory framework was established and introduced to the group of
experts (see appendix II.1), containing detailed descriptions of commonly known reasons
for innovation rejection obtained from the systematic literature review and enriched by
definitions from Talke & Heidenreich (2014). Second, the qualitative data was reviewed
by the group of experts. Doing so, they coded the statements and linked the mentioned
reasons to the framework. All information that could not directly get assigned to the pro-

vided framework was clustered as “other determinants” (Table 16).
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Table 16: Matching to framework of potential determinants

# reasons temp. # reasons temp.

2" Or- .. s
34 Order der C 15t Order / cont. Rejection / cont. Rejection
er con-
Construct truct Construct / 1t Order Con- /2" Order Con-
struc
struct struct
Value Barrier 6 20
Complexity Barrier 4 15
Trialability Barrier 4 2
Compatibility Barrier 2 12
. Co-dependence
Functional 10 10
une 1.ona Barrier 29 69
Barriers
Visibility Barrier 2 4
Communicability | |
) Barrier
Active — -
Innovation Amenability Barrier - 1
Resistance Realisation Barrier - 4
(AIR) Norm Barrier 1 3
Image Barrier 2 8
Usage Barrier 1 11
Psychologi- Information Barrier 6 11
cal
Barriers Personal Risk Barrier 1 16 24 95
Functi .
unct10n?11 Risk 5 2%
Barrier
Economic Risk Barrier 8 17
Social Risk Barrier - 3
Status Quo SQS - Innovation 8 14 10 Y
. Satisfaction SQS - Product 2 12
Passive
Innc?vation Inclination Routine Seeking - 4
Resistance to Cognitive Rigidity 2 13
(PIR) Resist , , 2 24
€518 Emotional Reaction - 5
Changes Short-Term Focus - 2
# mentioned reasons assigned to established
65 214
framework
Total # of ti for temp.
otal # of reasons mentioned for temp. / 107 243

cont. Rejection

Ratio of assigned reasons to

[1) (1)
total # reasons mentioned 60.75%  88.07%
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3.3.2 Analysis and Results

As described above, the data was subdivided in the two scenarios namely: (1) con-
tinuous (106 cases | 243 reasons) and (2) temporary rejections (60 cases | 107 reasons).
In the case of continuous rejections, the experts were able to link 214 reasons (88.07%)
to the framework. Of those reasons 164 (67.49%) were assigned to innovation-specific
factors constituting active innovation resistance. More specifically, 69 (28.40%) represent
functional barriers whereas 95 (39.09%) are associated with psychological barriers. The
most often named innovation-specific reasons for continuous rejections were as follows.
(1) Functional risk barrier (26 | 10.70%), for example “Tests show that navigation systems
[...] suggest unnecessary detours”, “I doubt that the control works”, “I have my doubts
regarding the resilience of the engine”. (2) Value barrier (20 | 8.23%), for example “The
integrated camera was inefficient”, “I can’t see the difference between 100Hz and
200Hz”, “I can’t see a significant difference in resolution”. (3) Personal risk barrier (16 |
6.58%) for example “Doubts as to whether using the laser will be harmful or not?”, un-

clear whether the radiation released by the microwave is harmful or not”, “all in all using

laser beams must have side effects”.

Fifty (20.58%) of the reasons for continuous rejection were linked to adopter- or
situation-specific factors constituting passive innovation resistance. While 24 (9.88%) re-
flect reasons rooted in factors associated with inclination to resist changes, for example
“I've been using the manual shaver for 20 years now. This will continue for the next 20
years”, “I have always been using keyboard and mouse, why should I change to a track
ball system?” 26 (10.70%) could be linked to status quo satisfaction for example, ,,My

current smartphone is working just fine®, “I am already satisfied with the quality of
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DVD’s”, “A mobile phone meets my requirements, I don’t need a smartphone”. A re-

mainder of 29 (11.93%) could not get assigned to the framework.

In case of temporary rejection, the experts were able to link 65 reasons (60.75%) to
the provided template. In detail, 53 (49.53%) reasons for temporary rejections were seen
as innovation-specific factors constituting active innovation resistance. Of those 29
(27.10%) are associated with functional barriers while 24 (22.43%) are representative for
psychological barriers. The most often named innovation-specific reasons for temporary
rejections were as follows. (1) Co-dependence barrier (10 | 8.41%), for example “Binding
to complementary products and services”, “The mobile phone is only available when pur-
chased with a plan”, “I would need to buy a new TV to use the Blu-ray player”. (2) Eco-
nomic risk barrier (8 | 7.48%), for example, “Cost-benefit ratio”, “steep price decline is
expected”, “It is too expensive for using it only occasionally”. (3) Information barrier (6
| 5.61%), “The pros and cons are still unknown”, “I still need more information to make

the purchase decision”, “I haven't bought it because I am still uncertain about some tech-

nical details”.

Twelve (11.21%) reasons were allocated to adopter- or situation-specific reasons
constituting passive innovation resistance. While 10 (9.35%) reflect reasons rooted in a
high status quo satisfaction, only two (1.87%) reason was linked to factors connected with

a person’s inclination to resist changes.

After the matching of the temporary reasons, 42 (39.25%) remained and thus were
labeled as “other determinants”. Since such a vast amount of reasons for temporary rejec-
tions did not fit to established determinants of rejection behavior, a detailed analysis was

performed. Most of the retained answers reflect reasons concerning consumers’ lack of
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time to deal with the new product (“It might take too much time for me to install it”, “Not
enough time”, “Haven’t had time yet”), consumers’ lack of financial resources to
purchase the new product (“I am broke”, “I haven’t had enough money”, “My financial
situation is uncertain’), the unavailability of the product (“Not available on the market
yet”, “Takes too much time to deliver”, “Not available for private households™) or the
product price (“Still too expensive”, “Price is definitely too high”, “Relatively
unattractive with regard to the price”). After having discussed this pattern, the four expert
judges decided to establish a new category of reasons that drive temporary innovation
rejection by restricting the consumer in his purchase behavior. Since the unassigned rea-
sons for temporary rejections are neither connected to the new product nor to the adopter,
the corresponding category was dubbed external factors and further differentiated in (1)

time restrictions, (2) availability restrictions, (3) price restrictions and (4) financial

restrictions (Table 17).

Table 17:  Outcome Study I after introducing Transactional Innovation

Resistance (TIR)

# reasons
3rd Order 2" Qrder . L.
1%t Order Construct temp. / cont. Rejection /
Construct Construct 3
15 Order Construct
Purchase Time Restrictions 4 2
Transactional ~ Constraints Availability Restrictions 5 6
Resistance
(TIR) Monetary Price Restrictions 23 10
Constraints Financial Restrictions 6 2
# mentioned reasons assigned to TIR 38 20
Total # of assigned reasons for temp./cont. Rejection
103 234
to the extended framework
Ratio of assigned for temp./cont. to the extended
atio of assigned reasons for temp./cont. to the extende 96.26% 96.30%

framework to total # reasons mentioned
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After the extension of the framework by external factors, the experts were able to
link 234 (96.30%) and 103 (96.26%) of the continuous/temporary reasons. The remaining
reasons that could still not be assigned were either identified as superficial (e.g., Special
Christmas calendar - “Selling company became insolvent”, Bio fuel - “The purchase is
dependent on the seasons”) or highly context-specific (e.g. Tanning lotion — “I doubt that
the tanning can be reversed”, small motor bike — “Has no insurance approval in
Germany”) and thus not generalizable. As a consequence, the unassigned answers were

excluded from further analysis and discussion.

3.3.3 Discussion

The research goal of the first study was to identify determinants of continuous and
temporary rejection behavior and to examine whether and how such determinants might

differ for both rejection types. Several notable findings could be derived.

First, we found empirical evidence, that adopter-, situation-, and innovation-spe-
cific factors that constitute established innovation resistance types, for instance, passive
and active innovation resistance, are principally suitable to explain some variance of both
temporary and continuous rejection behavior. Thus, our findings are in line with previous
research on active (Heidenreich & Spieth 2013; Laukkanen et al. 2009; Wiedmann et al.
2011) and passive innovation resistance (Heidenreich & Handrich, 2014; Heidenreich &
Kraemer, 2015b), providing further empirical evidence for the importance of both
resistance types as significant inhibitors of new product adoption. However, our results
also highlight that determinants of prior innovation resistance research do not account for

a significant amount of variance in temporary rejection behavior. Based on this finding,
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a modification of the framework was necessary. As an extension to the established frame-
work of innovation-, adopter- and situation-specific factors, external factors such as time,
(product) availability, price and financial restrictions turned out to be of utmost im-
portance. Based on these findings, we propose to consider transactional innovation re-
sistance as an additional type of innovation resistance that arises from such external fac-
tors. Transactional innovation resistance reflects an individual’s perception of external
restrictions that might hinder the adoption of a new product. More specifically, monetary
constraints in adopting a new product are perceived if the product seems to be overpriced
(price restriction) or the current financial reserves of the individual are not sufficient (fi-
nancial restriction). Similarly, purchase constraints in adopting a new product are
perceived if the individual has no time to deal with the new product (time restriction), or

the new product is not directly available for purchase (availability restriction) (figure 10).

Figure 10: Sources of Transactional Innovation Resistance (TIR)
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Especially within new product adoption contexts, transactional resistance seems to
be of utmost importance as innovations are (1) often perceived as being expensive, (2)
usually accompanied with a high degree of complexity and (3) ordinarily short on stock.
By combining transactional innovation resistance with the established concepts of active
and passive innovation resistance (Talke & Heidenreich, 2014), the expert group was ca-
pable of identifying additional 20 (8.23%) and 38 (35.51%) reasons to describe continu-
ous and temporary rejection behavior, respectively. Second, in line with findings from
Greenleaf & Lehmann (1995) and Kleijnen et al. (2009) - which suggest that temporary
rejections origin from circumstances of the purchase situation and continuous rejections
origin primarily from product-specific factors - our results also indicate that the
determinants leading to either continuous or temporary rejection considerations
substantially differ. In our analysis, continuous rejection behavior is almost comprehen-
sively captured by product-specific factors (164 | 67.49%) as well as by adopter- and
situation-specific factors (50 | 20.58%). Only 20 (8.23%) of the named reasons were
assigned to external factors constituting transactional innovation resistance. Hence our
explorative results suggest that especially product-specific factors determine a con-
sumer’s decision to continuously reject an innovation. More specifically, reasons that are
associated with functional risk and value barrier turned out to be the most important de-
terminants in this respect. These findings are in line with research of Anton, Camarero,
& Rodriguez (2013), Sadksjarvi & Morel (2010) as well as Wiedmann et al. (2011) who
found that doubtful considerations about the performance and the relative advantage of
innovative products primarily drive continuous rejections. On the contrary, in the tempo-
rary rejection scenario, only 53 (49.53%) and 12 (11.21%) reasons were linked to prod-
uct-specific factors and to adopter- or situation-specific factors, respectively. More

importantly, almost half of the mentioned reasons to temporarily reject an innovation (38
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| 35.51%) were considered as being related to external factors such as purchase constraints
and monetary constraints. Evidentially, product-specific factors become less important to
explain the motivation behind temporary rejection behavior, while external factors gain
importance. These implications are in line with findings from Dunphy & Herbig (1995),
Greenleaf & Lehmann (1995) as well as Ramanan & Bhargava (2014) which suggest an
important role of monetary or purchase restrictions for a consumers decision to tempora-

rily reject an innovation.

While the explorative findings of study 1 provide first interesting insights into de-
terminants and conceptual differences of temporary and continuous rejection behavior,
an empirical and quantitative validation of the derived framework in general and trans-
actional innovation resistance in specific is pending. Consequently, study two strives to
(1) quantitatively validate the previously identified factors that lead to passive, active
and transactional resistance fostering temporary and continuous rejection behavior and

(2) to determine their relative importance for both rejection types.

3.4 Study 2: Empirical Validation of Determinants for Temporary and Continu-

ous Rejections

3.4.1 Conceptual Development

As discussed above, our findings from the explorative study suggest that primarily
three types of innovation resistance influence a consumer’s decision to either temporarily
or continuously reject an innovation: (1) passive innovation resistance, (2) active innova-

tion resistance and (3) transactional innovation resistance. In the following, we provide
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theoretical rationales for whether and how these resistance types influence both rejection

types.

As shown by the systematic literature review, passive innovation resistance only
got recently in the center of attention of adoption research (Claudy et al., 2015; Hei-
denreich & Handrich, 2014; Labrecque et al., 2016). For instance, Heidenreich & Kra-
emer (2015a) confirmed that passive innovation resistance represents the major driver of
new product rejections across the consumer electronic category. Likewise, findings of
Heidenreich et al. (2016) show that both cognitive as well as situational passive resistance
lead to the rejection of new products. Furthermore, Oreg (2003) supports the notion that
resistance to change and thus cognitive passive resistance affects the timing of the adop-
tion. Similarly, Goldenberg & Oreg (2007) suggest that a consumer’s psychological dis-
position like passive innovation resistance is substantially linked to the point of adoption
in time. Hence, passive innovation resistance seems to be an important determinant of
consumers’ decision to both temporarily or continuously reject a new product. However,
empirical evidence on the relative importance of passive innovation resistance for both
rejection types is lacking at all. Yet, conceptual considerations might help in this respect.
Passive innovation resistance as an individual’s predisposition to resist innovation is ra-
ther stable over time (Talke & Heidenreich, 2014). Consumers with high passive innova-
tion resistance are thus less open to innovation and principally avoid adjustments to
changes entailed to new product adoption (Heidenreich & Handrich, 2014). Hence, such
consumers are most likely to reject new products continuously rather rejecting them tem-
porarily with the knowledge that adjustments to the changes are still necessary when
adopting the product in the near future. In line with the above-made argumentations, we
propose that the effect of passive innovation resistance might be even stronger for con-

tinuous innovation rejections compared to temporary ones.
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H1: Passive innovation resistance represents an important determinant of both

temporary and continuous innovation rejections.

Hla: Passive innovation resistance enhances temporary rejections of

innovations.

H1lb: Passive innovation resistance enhances continuous rejections of

innovations.

Hlc:  The effect is stronger for continuous rejections compared to temporary

rejections.

In comparison to passive innovation resistance, active innovation resistance repre-
sents the more often investigated concept (for a review see Heidenreich & Handrich
(2014). As a consequence, empirical evidence for the important role of active innovation
resistance as determinant of innovation rejection behavior is manifold. For instance, Hei-
denreich & Spieth (2013) showed that active innovation resistance leads to a strong in-
tention to reject new products. Similarly, the findings of Claudy (2011) provide empirical
evidence that active innovation resistance prevents consumers from adopting green inno-
vations. Furthermore, empirical studies also stress the importance of product-specific fac-
tors and thus active innovation resistance as triggers to temporarily reject an innovation.
For instance, Laukkanen et al. (2009) showed that functional and psychological barriers
leading to active innovation resistance affect the timing of adoption of internet banking.
Likewise, the findings of Weiber & Pohl (1996) as well as Ram & Sheth (1989) point to
risk barriers as one driver of temporary rejections. Others even see the negative experi-
ence with the innovation during a trial (trialability barrier; Nabih et al., 1997) or the ability

to first observe others using the innovation (observability barrier, Olshavsky & Spreng,
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1996) as triggers to postpone the decision to adopt a new product. However, as in case of
passive innovation resistance empirical evidence on the relative importance of active in-
novation resistance concerning both rejection types is lacking. Conceptual considerations
might again help in this respect. Active innovation resistance as an individual’s negative
attitude formation towards a new product evolves from the discrepancy between consum-
ers’ perception of certain innovation attributes and their expectations on these attributes
(Talke & Heidenreich, 2014). Both the perception of innovation attributes as well as the
expectations towards an innovation can change over time. For instance, the perceived
complexity of a new product might decline over time, as consumers have tried out the
corresponding product. High expectation towards a new product might also decline over
time as consumers got aware of negative reviews regarding the product of interest. In both
cases, a decision to reject a new product due to active innovation resistance might get
reversed, leading to a temporary rejection. Still, a high discrepancy between perceptions
and expectations can also be stable over time when no contrary information or experi-
ences are available. In such case, the negative attitude formation will remain, and a
continuous rejection will result. In line with the above-made argumentations, we propose
that the effect of active innovation resistance does not significantly differ for temporary

and continuous innovation rejections.

H2: Active innovation resistance represents an important determinant of both

temporary and continuous innovation rejections.

H2a: Active innovation resistance enhances temporary rejections of

innovations.
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H2b: Active innovation resistance enhances continuous rejections of

Innovations.

H2c: The effect is similar in its magnitude for continuous rejections and

temporary rejections.

Since transactional innovation resistance was introduced as a consequence of the
findings of study 1 and thus conceptualized for the first time, neither conceptual nor
empirical evidence on whether and how this type of resistance affects temporary or
continuous rejections exists so far. However, some anecdotal evidence about the sub-
dimensions of transactional innovation resistance leads to the subsequent theoretical ra-
tionales. Concerning price restrictions, previous studies have shown that consumers tend
to postpone or delay their decision-making when considering expensive products (Dun-
phy & Herbig, 1995; Greenleaf & Lehmann, 1995). If a consumer, for instance, evaluates
the latest cell phone advertisement, he or she might not proceed with adopting after hav-
ing seen the retail price, even if there is a need for the product. Furthermore, the retail
price of innovations is often expected to drop within a given time (Claudy et al., 2015;
Ramanan & Bhargava, 2014). Thus, consumers regularly wait until the price has been
reduced to re-enter the adoption process. Hence, price restrictions seem to be an important
determinant of temporary rejection behavior. Similarly, financial restrictions might also
lead to temporary rejections (Dunphy & Herbig, 1995; Kleijnen et al., 2009; Molesworth
& Suortfi, 2001). If consumers cannot afford to buy a new product, the innovation gets
temporarily rejected until sufficient monetary resources are available (Talke & Hei-
denreich, 2014). Besides monetary constraints, especially in the context of innovations,
consumers are often undecided about whether or not they should allocate more time to

the information research (Gatignon & Robertson, 1991). Time restrictions thus often
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force consumers to temporarily reject the innovative product due to the lack of sufficient
time to collect or evaluate new product information (Bagozzi & Lee, 1999; Mittelstaedt
et al., 1976; Molesworth & Suortfi, 2001). Similarly, availability restrictions might also
prevent consumers from purchasing a new product (Lee, 2013; Olshavsky, 1980; Rogers,
2003). One possible scenario to exemplify the importance of availability restrictions for
temporary rejections has been showcased by Rogers (2003). In the US, the marketing of
hybrid automobiles preceded the actual availability about six months such that consumers
had to postpone their adoption until the innovation is available. As laid out above, both
monetary and purchase restrictions leading to transactional resistance are external factors
that do not influence the product evaluation itself but rather the timing of adoption. In
line with the above-made argumentations, we thus propose that transactional innovation

resistance only influences temporary innovation rejections (figure 11).

H3: Transactional innovation resistance represents an important determinant of

temporary Innovation rejections.

H3a: Transactional innovation resistance enhances temporary rejections of

innovations.

H3b: Transactional innovation resistance does not affect continuous rejections

of innovations.
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Figure 11: Hypothesis relationship
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3.4.2 Data and Measures

To empirically validate our proposed framework of determinants for temporary and
continuous rejections and assess possible differences between these rejection types, we
developed a self-administered online questionnaire. The design of the survey was based
on the methodological procedures that were already implemented in study 1. More spe-
cifically, after having established a common understanding of the term “innovation”, par-

ticipants were randomly assigned to a “continuous rejection” and a “temporary rejection”
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condition. In the “continuous rejection” condition participants were asked to remember
an innovative product they recently encountered but did not buy until today and would
definitely not buy in the future. In the “temporary rejection” condition participants were
asked to remember an innovative product that they recently encountered and had not
bought in the first encounter but would definitely buy in the future. Afterwards, several
questions about the corresponding products, the purchase situation, environmental cir-
cumstances were asked before the questionnaire concluded with questions regarding the

demographic background of the participants.

For the operationalization of our constructs, we only used or adapted established
measurement inventories with indicators on a seven-point rating scale. More specifically,
we operationalized active innovation resistance as a third-order construct of type two,
consisting of functional and psychological barriers as second-order dimensions. To oper-
ationalize both second-order dimensions, we used established scales to measure func-
tional (e.g., value barrier) and psychological barriers (e.g., functional risk barrier; appen-
dix II.2 a — appendix I1.2 ¢). Passive innovation resistance was also operationalized as a
third-order construct of type two with consumers’ inclination to resist changes and status
quo satisfaction as second-order dimensions, using the comprehensive measurement in-
ventory of Heidenreich & Handrich (2014). Since our findings from study 1 suggest that
transactional innovation resistance consists of four sub-dimensions, we also decided to
operationalize it as a hierarchical construct. More specifically, as price and financial
restrictions, as well as time and availability restrictions, are distinct but related constructs,
transactional resistance was operationalized as a third-order construct of type two, with
monetary and purchase constraints as formative second-order dimensions. More specifi-
cally, for price restrictions we used items from Adaval & Monroe (2002) and Martins

(1995). The items used in case of financial restrictions were adapted from scales used by
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Sheldon, Elliot, Kim & Kasser (2001) and Thomson (2006) to measure availability of
money. The scale to measure time restrictions was developed based on similar items used
in studies from Erdem & Swait (1998, 2004) as well as Suri & Monroe (2003). Finally,
availability restrictions were operationalized by using adapted items from a measurement

inventory of Sparks & Shepherd (1992) and Vermeir & Verbeke (2008).

The dependent variables of interest were the intention to either continuously or tem-
porarily reject an innovation. In case of temporary rejection, we asked the participants
how likely it is, that they might buy the product in the future. Within the continuous re-
jection condition, we asked the participants how likely it is, that they refrain from pur-
chasing the product in the future. In both cases the answer was measured using a three-
item, seven-point, bipolar semantic differential scale anchored by: “very unlikely/very
likely”, “unimaginable/imaginable” and “impossible/possible” (Kulviwat, Bruner, Ku-
mar, Nasco, & Clark, 2007). Additionally, four control variables (age, income, gender,
and education) that are commonly used in innovation resistance research (Claudy et al.,

2015; Laukkanen et al., 2008; Lian & Yen, 2013) were included in the study to provide a

stronger test for the hypotheses.

For data generation purpose, we recruited participants through an online panel of a
German market research institution to ensure a representative sample of the German pop-
ulation. Finally, a total of 817 respondents participated in our online survey. More spe-
cifically, 433 respondents were assigned to the “temporary rejection” condition and 384
respondents were allocated to the “continuous rejection” condition. Male participants
with an average age of 46 years made up 49.33% of the sample, while female participants
with an average age of 42 years accounted for 50.67 % of the participants. With regard to

educational background, most participants (54.10 %) hold either a high-school diploma
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or a university degree. A substantial part of the remainder (24.60%) reported “vocational
training” as their educational category. Finally, 40.64 % of the respondents had an annual
income of more than 35,000 Euro, which represents a quite usual distribution for the Ger-

man population.

3.4.3 Analysis and Results

To empirically validate our research model and corresponding hypotheses, we ap-
plied structural equation modeling as this allowed us to test all employed constructs and
their relationships simultaneously. In principle, there are two methodological SEM
approaches that can be applied: covariance-based SEM and variance-based SEM. For our
research model, the use of variance-based SEM seems most reasonable because of two
considerations. First, variance-based SEM has great capabilities to deal with highly com-
plex models (Chin, 2010; Hulland, 1999). Second, in contrast to covariance-based SEM,
variance-based SEM is able to model hierarchical constructs with formative relationships
(Chin, 2010). Both circumstances are given within our research model. Thus, we decided
to use variance-based SEM for our empirical examination. More specifically, we used
SmartPLS 2.0 (Ringle, Wende, & Will, 2005) to calculate the inner and outer model,
employing a path weighting scheme and a mean replacement algorithm for the inside
approximation (Chin, 2010). For hypotheses testing, we calculated the standard error of
the estimates applying non-parametric bootstrapping procedure with 1000 replications
and individual level changes pre-processing. Concerning the modelling of hierarchical
constructs, we decided to implement the two-stage approach, since the repeated indicator
approach only works well in case of an equal number of indicators at first- and second-
order level (Hair, Hult, Ringle, & Sarstedt, 2013; Ringle et al., 2005). As described above,

our data collection procedure has led to two separate models with 433 respondents in the
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“temporary rejection” condition and 384 respondents in the “continuous rejection” con-
dition. The effect sizes of the path coefficients of both models were compared using the
PLS-based multigroup analysis approach (Henseler, Ringle, & Sinkovics, 2009) to assess

the relative importance of each determinant for both rejection types.

3.4.4 Measurement Model Results

We followed the evaluation procedure suggested by Hair et al. (2013a). Thus, we
began with an evaluation of the measurement model before we assessed the hypotheses
at structural model level. Regarding the assessment of the measurement models of reflec-
tive constructs, we first checked whether indicator loadings exceed the threshold of .60,
which is given for all our constructs (Hair et al., 2013b; Hulland, 1999). In the following
steps, we assessed whether composite reliabilities (CR) exceeded 0.70 (Bagozzi & Lee
1999), all average variance extracted (AVE) were greater than .50 (Bagozzi & Yi, 1988)
and also exceeded the highest squared correlation with other constructs (Fornell &
Larcker, 1981). The data analysis confirmed that the measurement models of all con-
structs satisfy the above-described quality criteria (appendix 11.2 a — appendix IL.2 c).
With regard to the assessment of the measurement models of formative second-order con-
structs, we first checked the corresponding weights and their significances. As shown in
appendix II.3 a— appendix II.3 ¢, most second-order weights exceed the critical threshold
of .10 and were confirmed to be significant. Finally, we further calculated the variance
inflation factor (VIF) to assess the degree of multicollinearity. Previous research postu-
lated that VIFs greater than 10 indicate a problematic level of multicollinearity (Chin,
2010; Ringle et al., 2005). After calculation, the highest value at the measurement model
level turned out to be 3.52, indicating that multicollinearity is not a problem. Hence, the

measurement model should be suitable for further analysis at structural model level.
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3.4.5 Structural Model Results

The estimations fit the data well. More specifically the R? for intention to tempo-
rarily (.41) and to continuously reject (.34) turned out to be quite high (figure 12). In
addition to the confirmed explanatory power, both models also have high predictive
power as indicated by high Q*-values of .38 in case of temporary rejection and .31 in case

of continuous rejection (Fornell & Larcker, 1981).

To test our hypotheses, the path coefficients and their corresponding significances
were estimated applying a bootstrapping procedure (Chin 2010). With respect to passive
innovation resistance, a significant, positive effect could be confirmed for both temporary
(Btemp = .09, p = .014) and continuous rejections (Beont. = .24, p = 001), confirming hy-
potheses 1a and 1b. Concerning the relative importance of passive innovation resistance
for both types of rejection behavior, the strong elevation in the path coefficient of Ba =
Btemp - Beont. = -.15 indicates a higher importance for continuous compared to temporary
rejections. To test the significance of the difference between both effects we followed
procedures of PLS-based multigroup analysis (Hair et al., 2013a) and applied the
modified version of the two independent-samples t-tests suggested by Keil, Tan, Wei,
Saarinen, Tuunainen, & Wassenaar (2000). The results confirm that the difference is
significant at p = .018, providing empirical support for our hypothesis lc. In line with
hypotheses 2a and 2b, our results confirmed significant positive effects of active innova-
tion resistance on both temporary (Bemp = .51, p = .001) and continuous innovation rejec-
tions (Beont. = .45, p = .001). Furthermore, the application of the two independent-samples
t-test suggested by Keil et al. (2000) shows no significance for the difference (Ba = .06,

NS) between the path coefficients of active innovation resistance on temporary and con-
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tinuous rejections. Hence, hypothesis 2¢ is confirmed. With respect to effects of transac-
tional innovation resistance, our results confirmed a significant positive effect on tempo-
rary rejections (Bemp = .23, p = .001) but contest the significance in case of continuous
rejections (Beont. = .04, NS). Hence, we found empirical support for hypotheses 3a and 3b.
Accordingly, results of the two independent-samples t-test suggested by Keil et al. (2000)
support the significance of the difference between the path coefficients of transactional
innovation resistance for temporary and continuous innovation rejections (Ba = .18, p =

.002). Figure 12 provides a detailed overview over the structural results.

Finally, in order to determine the effect of each first-order construct on both types
of rejection behavior, the path coefficient for each variable was calculated in a separate
PLS model, only including the respective first-order construct, the intention to temporar-
ily/continuously reject a new product and all implemented controls (Table 18 a-c). The
three most important drivers for temporary rejections were (1) image barrier (Bremp. =
0.538, p <.01), (2) norm barrier (Bemp. = 0.52, p < .01) and (3) personal risk barrier (Beemp.
=0.50, p < .01). For continuous rejections the following three variables were confirmed
as the most important ones: (1) norm barrier (Beont. = 0.53, p < .01), (2) compatibility

barrier (Beont. = 0.44, p < .01) and (3) economic risk barrier (Beont. = 0.39, p < .01).
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Structural model

Figure 12
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Table 18: Individual effect calculation - First order constructs

Table 18a: Active Innovation Resistance (AIR)

Path Path Path
1%t Order Construct t value Coefficient A Coefficient Coefficient
(temp.-cont.) temp. cont.
Value Barrier 0.546 0.040 0.430%** 0.3971***
Complexity Barrier 1.661 0.116 0.366%** 0.250%**
Trialability Barrier 0.725 -0.051 0.222%# 0.273 %4
Compatibility Barrier 1.653 -0.108 0.327%** 0.435%**
Co-dependence Barrier 2.863 -0.248 -0.032 NS 0.216%**
Communicability Barrier 1.690 0.118 0.440%** 0.322%*%*
Visibility Barrier 1.084 -0.077 0.156%** 0.233 %4
Amenability Barrier 0.244 0.017 0.319%** 0.302%**
Realisation Barrier 0.135 -0.101 0.098* 0.199%**
Norm Barrier 0.075 -0.005 0.523 %% 0.528%**
Image Barrier 2.318 0.151 0.538*#* 0.388*#*
Usage Barrier 0.710 0.039 0.079* 0.040 NS
Information Barrier 3.529 0.259 0.417%%* 0.158***
Personal Risk Barrier 5.870 0.481 0.500%** 0.019 NS
Functional Risk Barrier 3.484 0.242 0.167*** -0.075 NS
Economic Risk Barrier 1.565 -0.116 0.278%** 0.393%**
Social Risk Barrier 0.763 -0.054 0.202%** 0.256%**

p*** <0.01; p** <0.05; p* < 0.1; NS = not significant

Table 18b: Passive Innovation Resistance (PIR)

Path Path Path
1%t Order Construct t value Coefficient A Coefficient Coefficient

(temp.-cont.) temp. cont.
Routine Seeking 0.396 -0.029 0.222%%* 0.25]%**
Cognitive Rigidity 1.701 -0.184 0.084** 0.268***
Emotional Reaction 0.524 -0.039 0.167%** 0.206%**
Short-Term Focus 0.341 -0.028 0.161*** 0.189%***
Status  Quo  Safisfaction - 5 44 0328 20.023 NS_ 0.305%**
Product
Stats ~Quo  Satisfaction - 55 0.328 0,209 0,245
Innovation

p*** <0.01; p** < 0.05; p* < 0.1; NS = not significant
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Table 18c: Transactional Innovation Resistance (TIR)

Path Path Path
1%t Order Construct t value Coefficient A Coefficient Coefficient
(temp.-cont.) temp. cont.
Price Restrictions 1.100 0.075 0.326%** 0.251%**
Financial Restrictions 3.961 0.281 0.217%** -0.064 NS
Time Restrictions 4.508 0.339 0.295%** -0.044 NS
Availability Restrictions 1.007 -0.084 0.063* 0.147***

p*** <0.01; p** <0.05; p* < 0.1; NS = not significant

3.4.6 Discussion

First, the study found support for the hypothesized effects surrounding passive in-
novation resistance. As postulated in our hypothesis, the contribution of passive innova-
tion resistance to continuous rejections was found to be stronger than in case of temporary
rejections. This finding is in line with prior research, highlighting that consumers with
high levels of passive innovation resistance principally avoid adjustments to changes en-
tailed to innovation adoption (Heidenreich & Handrich, 2014; Heidenreich et al., 2016).
Since a temporary rejection only postpones a potential confrontation with changes en-
tailed to a new product adoption, consumers high on passive innovation resistance rather
continuously than temporarily reject an innovation, as they are neither willing to deal with
changes entailed by new product adoption in the present nor in the future. When looking
at the second-order dimensions of passive innovation resistance, the individual contribu-
tion of inclination to resist changes turned out to be greater in case of temporary rejection,
while for status quo satisfaction the individual contribution was stronger for continuous
rejections. Hence, problems with changes entailed to the adoption that originate from an

individual’s cognitive style seem to be more relevant for temporary rejections whereas
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problems that originate from an individual’s preference for the current status quo are more

important for continuous rejections.

Second, the results also confirmed the hypotheses proposed for active innovation
resistance. As theorized, active innovation resistance represents an important cause for
both temporary as well as continuous rejections. This finding provides conclusive empir-
ical evidence that active innovation resistance represents an important driver for both
continuous (Heidenreich & Spieth, 2013; Laukkanen et al., 2008) as well as temporary
rejections (Kleijnen et al., 2009). However, when looking at the second-order dimension
of active innovation resistance, the individual contribution of psychological barriers
turned out to be superior to that of functional barriers for temporary rejections, while
being equally important in case of continuous rejections. These findings are in line with
prior research (Molesworth & Suortfi, 2001; Schilling, 2003; Weiber & Pohl, 1996), sug-
gesting that especially psychosocial barriers are of utmost importance for temporary re-

jection behavior.

Third, the results confirm the hypothesized effect of transactional innovation re-
sistance on continuous and temporary rejections, with the influence only being significant
for temporary rejections. In line with our findings from study one that led to introducing
“transactional innovation resistance” as a new construct, practical concerns about the ac-
tual acquisition of the innovation seem to be a significant driver of temporary rejection,
whereas the same concerns are seemingly not relevant for continuous rejections. More
specifically, monetary constraints and thus aspects regarding the perceived pricing of the
innovation and the consumer’s financial situation are important drivers for temporary re-
jections. This finding is in line with prior research that highlighted the important role of

consumers’ financial situation for adoption behavior (Claudy, 2011; Dunphy & Herbig,
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1995; Gilly, Celsi, & Schau, 2012). Additionally, also purchase constraints play a signif-
icant role for temporary rejections. Our findings thus provide further empirical evidence
for the proposition of prior research, that the lack of time (Ram & Sheth, 1989; Szmigin
& Foxall, 1998) as well as the availability (e.g. supply) of the product (Gatignon, 1991;
Wiedmann et al., 2011; Herrmann et al., 2015) might be important driver of temporary

rejections.

3.5 Theoretical Implications

Much work has been carried out on consumers’ adoption behavior in general and
on factors that influence the decision whether to adopt or to reject an innovation in par-
ticular. However, research that explicitly investigates temporary rejections, its determi-
nants and potential differences to continuous rejections is still rare. Consequently, current
literature only provides little empirical evidence on whether and how the reasoning be-
hind continuous and temporary rejection differs. The main purpose of the current article
was to shed some light on this issue by (1) systematically identifying and (2) empirically
validating potential reasons for both temporary and continuous rejections, as well as by
(3) providing first empirical evidence on whether and how the reasoning behind
temporary and continuous rejection differs. From a theoretical perspective, our research

contributes to adoption theory in several ways.

First, based on a systematic literature review, we provide a first-time systematic
summary of the past literature on different types of rejection behavior, namely temporary
and continuous rejections. Within this respect, the findings from the systematic literature
review confirmed that research on temporary rejection is widely neglected (Greenleaf &

Lehmann, 1995; Kleijnen et al., 2009; Szmigin & Foxall, 1998), leading to a black-and-
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white thinking of either continuous adoption or rejection (Nabih & Bloem, 1997). As a
result, nuances between these two extremes are widely ignored in adoption theory, and
thus empirical insights on the underlying psychological processes of temporary rejections
are almost completely missing. Yet, reality of consumer decision-making seems to be
more complex (Greenleaf & Lehmann, 1995) such that several authors highlight the
importance of temporary rejections in adoption processes and call for more research on
this matter in general and on its determinants in specific (Claudy, 2011; Dunphy &
Herbig, 1995; Gatignon, 1991; Herrmann et al., 2015; Wiedmann et al., 2011). Our sys-
tematic literature review thus might be used by future studies as starting point to further
investigate the nature, determinants, and consequences of temporary innovation rejection

behaviour to comprehensively understand this phenomenon.

Second, we provide first empirical evidence on whether established typologies of
barriers leading to innovation rejection are suitable to explain both types of innovation
rejection, namely temporary as well as continuous rejections. The findings from our
qualitative study, indicate that continuous rejection is thoroughly explained by the
established concepts of active (Heidenreich & Spieth, 2013; Laukkanen et al., 2009; Ram,
1987) and passive (Claudy et al., 2015; Heidenreich & Handrich, 2014; Labrecque et al.,
2016) innovation resistance. However, numerous reasons for temporary rejections men-
tioned by the respondents could neither be linked to active nor passive innovation
resistance and their determinants. Considerations about categorizing the remaining rea-
sons then led to the conceptualization of transactional innovation resistance as new
construct in the context of consumers’ adoption behavior. Transactional innovation re-
sistance represents an additional type of innovation resistance that arises from external
factors, such as price, financial, time or availability restrictions, that might hinder the

adoption of a new product at a certain point in time. Previous theoretical and empirical
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attempts to propose and validate additional reasons associated with the timing of adoption
that might extend established concepts such as passive and active innovation resistance
were of heterogeneous nature. Some studies proposed product pricing (Claudy et al.,
2015; Dunphy & Herbig, 1995; Greenleaf & Lehmann, 1995), some others consumers’
purchasing power (Gilly et al., 2012; Talke & Heidenreich, 2014) and even others product
availability (Lee, 2013; Olshavsky, 1980; Rogers 2003) or lack of time (Ram & Sheth,
1989; Szmigin & Foxall, 1998) as determinants of temporary rejections. Due to its con-
ceptualization as hierarchical construct encompassing monetary and purchase constraints
as secondary dimensions, transactional innovation resistance synthesizes and unites pre-
vious scattered results on potential determinants of temporary rejections in one encom-
passing construct. This conceptualization and empirical validation of a new construct in
the context of consumers’ adoption behavior is an important contribution for several rea-
sons. First, introducing transactional innovation resistance represents a first step towards
extending the current understanding of what drives consumers to temporarily reject
innovations. Second, although the importance of temporary rejections for new product
success seems rather obvious, empirical studies are needed that investigate the relevance
of corresponding determinants in different contexts and for different consumers. Yet, a
good metric that captures additional determinants of temporary rejections besides estab-
lished constructs, such as active and passive innovation resistance, was still needed.
Within this respect, the measurement inventory of transactional innovation resistance
might function as common ground that enables empirical investigations into the nature,
determinants, and consequences of temporary rejections across research objects and ar-
eas. Third, as highlighted in our literature review, adoption theory is prone to a black-
and-white thinking of either continuous adoption or rejection. The newly introduced con-

cept of transactional innovation resistance might help in this respect as it provides future
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theoretical as well as empirical studies with the possibility to account for nuances in be-
tween of these two extremes by explicitly considering reasons that might induce tempo-

rary rejections.

As final contribution, our quantitative study delivers first empirical insights on
whether and how determinants for temporary and continuous rejection of innovations dif-
fer. As theorized in the hypotheses development section, the results from structural equa-
tion modelling confirmed significant variations in the effect sizes of passive, active and
transactional innovation resistance between continuous and temporary rejections.
Concerning the established constructs of passive and active innovation resistance, our
findings confirmed that the former is of utmost importance in contexts of continuous re-
jections but only marginally important in contexts of temporary rejections, whereas the
latter represents a significant driver for both rejection types. These findings suggest, that
predispositions such as passive innovation resistance, which reflects a rather stable ap-
proximation of an individual’s cognitive style and preference for the status quo (Hei-
denreich & Kraemer, 2015a), are most relevant for enduring decision-making. Attitude
formations, such as active innovation resistance, which reflects a rather dynamic approx-
imation of functional and psychological barriers induced by the new product (Talke &
Heidenreich, 2014), are relevant for both enduring decision-making and postponement of
decision-making. Transactional innovation resistance as newly introduced type of inno-
vation resistance conformed with theoretical expectations and was only relevant in con-
texts of temporary rejections. Expanding the level of detail, findings from the individual
effect analyses provide further insights into the relative importance of each constituting
factor of the three innovation resistance types for temporary and continuous rejections.

Overall, results within this respect show that the most influential first-order constructs for
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both temporary and continuous rejections belong to product-specific barriers forming ac-
tive innovation resistance. More specifically, it seems that new products that (1) evoke
unfavourable associations to the brand, manufacturer or country of origin, as well as (2)
entail physical risks or could cause harm to one’s property are the primary drivers of
temporary rejections, whereas new products that (1) violate group norms, or societal and
family values, as well as (2) are not compatible with existent and past products are the
primary drivers of continuous rejections. In conclusion, these findings provide further
evidence that temporary and continuous rejections are related but distinct construct that
are in need of further empirical investigations, to overcome the inherent black-and-white

thinking in adoption theory.

3.6 Managerial Implication

Knowledge on factors driving temporary as well as continuous rejections of inno-
vation is crucial for adoption theory but also provides important implications for manage-
ment practice (Claudy et al., 2014; Talke & Heidenreich, 2014). It is widely
acknowledged that the successful introduction of innovations represents one of the most
important activities for companies to reach long-term success (Bayus et al., 2003; Gour-
ville, 2006). Within this respect, especially a rapid diffusion of new products in the market
represents a guarantor for sufficient return on investments in new product development
activities (Heidenreich et al., 2017). However, at a certain amount of accumulated tem-
porary rejections, it is rather unlikely to reach the tipping point at which diffusion catches
fire. The findings of our multiple studies provide important insights on how companies
can avoid temporary rejections by their customers to reach the critical mass necessary for

rapid diffusion in the market. Based on these findings, companies are able to develop and



104 CHAPTER 3

employ strategies that are tailor-made to overcome the root causes for temporary rejec-
tions, namely (1) transactional innovation resistance, (2) active innovation resistance and

(3) passive innovation resistance.

In order to overcome transactional innovation resistance, companies should design
measures that either help attenuate monetary or purchase constraints that hinder consum-
ers to immediately purchase their new products. With regard to monetary constraints,
companies might use direct or indirect measures to overcome potential inhibitors for
adoption. A potential direct measure to reduce price restriction would be to provide dis-
counts for early adopters in the initial stage of market introduction (Nejad & Kabadayi,
2016). A potential indirect measure to attenuate high price perceptions would be to em-
ploy advertisements that either promote the superiority of the new product or highlight
different usage possibilities to increase the potential usage estimation (Nunes, 2000).
Both should enhance the perceived price performance ratio and by that reduce perceived
price restrictions. Besides these measures targeting price restrictions, companies might
also employ attractive funding options, such as financing or leasing options (Dasgupta et
al., 2007), to overcome financial restrictions of their customers. With regard to purchase
constraints, companies should foremost ensure that their new product is available in suf-
ficient stores and also in adequate numbers. Within this respect, companies should also
avoid early announcements of their products that significantly preceded their actual avail-
ability at the market (Rogers, 2003). Both should reduce availability restrictions. With
regard to countermeasures of time restrictions companies are limited in their application
to indirect measures. Possible measures to counteract time restrictions as a result of
perceived time pressure could be to provide a store atmosphere that helps customers to
forget their everyday worries, or to avoid a crowded store environment by either

regulating customer entrance or providing enough store space (Chowdhury et al., 2009).
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To overcome active innovation resistance, companies might draw on the rich liter-
ature on market instruments to enhance new product evaluation (see Hess, 2009 for a
systematic overview) and employ measures that help either reducing the probability for
emerging functional or psychological barriers. With respect to one of the most important
psychological barrier for temporary rejections, namely image barrier, companies might
use bundling of a new product of an unfavourable brand, manufacturer or country of
origin with an existing complementary product of a favourable brand, manufacturer or
country of origin (Reinders et al., 2010). Likewise, horizontal cooperation with a promi-
nent partner could be also effective within this regard (Garcia et al., 2007). With respect
to one of the most important functional barriers for temporary rejections, namely value
barrier, companies might induce knowledge in advertisements about the superiority of the
new product over existent ones. Inducing knowledge as marketing instrument was shown
to reduce consumers’ perceived performance uncertainty (Talke & Snelders, 2013;
Ziamou & Ratneshwar, 2003), and thus should help to attenuate concerns with regards to

a new product’s relative advantage.

To overcome passive innovation resistance, companies might use marketing instru-
ments that either help reducing perceived changes entailed to the new product adoption
(cognitive passive resistance) or status quo satisfaction with existent products (systematic
overview to situational passive resistance; Heidenreich & Kraemer (2015a). With respect
to cognitive passive resistance, companies might use mental simulation (Hoeffler, 2003;
Zhao et al., 2012) within advertisements to mentally draw a usage situation that highlights
the similarity of using the new product to using established products, such that perceived
changes get reduced (Talke & Heidenreich, 2014). With respect to situational passive
resistance, companies might use benefit comparison (Hess, 2009; Ziamou & Ratneshwar,

2003) in advertisements to highlight the superiority of new product function over those
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of existing products, such that consumers’ status quo satisfaction gets reduced (Hei-

denreich & Kraemer, 2015a).

3.7 Limitations and Future Research Directions

While this study has provided some initial insights into the nature and determinants
of temporary rejection behavior, the produced findings come along with some limitations

that might also offer challenging opportunities for future research.

First, given that our findings are based on participants in one country (Germany),
we could not account for possible cultural differences that would might have also affected
our results. Yet, the findings of a study by Tansuha;j et al. (1991) suggest that effects of
innovation resistance and its determinants might vary with respect to traditionalism, fa-
talism and religious commitment present in one country. Hence, future research might
employ a group comparison approach between diverse countries with different cultural
backgrounds to explore the role of cultural variables for the occurrence and determinants

of temporary as well as continuous rejections.

Second, our statistical analyses were restricted to cross-sectional data sets. How-
ever, recently extended innovation decision models, such as the model by Talke & Hei-
denreich (2014), highlight the fact that adoption and non-adoption represent a process
that happens over time. As such, it would be interesting to examine whether and how the
importance of passive, active and transactional innovation resistance for the emergence
of temporary rejections varies over time. Therefore, future research might employ longi-

tudinal data set to further investigate this issue.
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Third, as an initial assessment of the nature and consequences of temporary rejec-
tions, our theoretical and empirical investigation were limited to identifying and validat-
ing potential reasons behind this rejection behavior. However, as outlined in our mana-
gerial implication section, several strategies seem to be effective as a countermeasure for
this detrimental consumer behavior. However, empirical evidence on the effectiveness of
marketing instruments and other new product launch tactics to reduce occurrence and
severity of temporary rejections is still missing. Similar, to the broad research stream on
instruments to enhance new product evaluation (Hess, 2009) or the recent studies testing
the effectiveness of marketing instruments to reduce effects of passive innovation
resistance on adoption intention (Heidenreich & Kraemer, 2015a), future research might
employ consumer experiments to examine the effectiveness of adequate countermeasures

for temporary rejections.
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4 A Sneak Peek into the Brain: Investigating Neuronal Reactions to
New Products Using Functional Magnetic Resonance Imaging

(fMRI)’

4.1 Introduction

Innovation: “an idea, practice, or object that is perceived as new by an individual
or other unit of adoption [...]” (Rogers, 2003, p. 292) might be one of the most cited
definitions in innovation adoption literature. Over the past 42 years, researchers have
presented numerous theoretical and empirical studies, extending our knowledge in
various contexts (e.g. products, services, business models (Bitner, Patricio, Fisk, &
Gustafsson, 2015; Chesbrough, 2010; Rindova & Petkova, 2007)) and investigating
factors influencing the adoption or rejection of innovations (Claudy et al., 2015;
Heidenreich, Kraemer, & Handrich 2016; Jhang, Grant, & Campbell, 2012). Ironically,
however, researchers supposedly oversaw a crucial link in Rogers’ quote — perception
(Calantone et al., 2006a; Danneels & Kleinschmidt, 2001; Gatignon & Robertson, 1991);
aneurological mechanism of making sense of sensory information (Zhang, Liu, & Zhang,
2013). This seems surprising, as innovation perception, reflected by its underlying cog-
nitive mechanism, is the very foundation of subsequent formations of attitudes, inten-
tions, and behaviors in Rogers’ innovation decision process (Downs & Mohr, 1976;

Moore & Benbasat, 1991; Rindova & Petkova, 2007).

Understanding the underlying mechanisms of new product perception can be of

particular interest for new product development managers. Especially during early stages,

7 Authors: Jan Andre Millemann, Sven Heidenreich, Martin Reimann, Christoph Krick
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right before product trail, individuals begin to develop their attitude toward the new prod-
uct solely on how they perceive it (Lee & Colarelli O’Connor, 2003; Talke & Colarelli
O’Connor, 2011). Conclusive evidence suggests that the early stage perception
significantly affects future information search (Bonner et al., 2002; Heidenreich &
Kraemer, 2015a; Heidenreich & Kraemer, 2015b; Kohli, 1999), processing (Branco et
al., 2016; Rindova & Petkova 2007), and ultimately, the outcome (Claudy et al., 2015;
Heidenreich & Spieth, 2013; Talke & Heidenreich, 2014) during later stages of the
adoption process. Hence, understanding how consumers perceive new products during
the early stages of the adoption process will reveal further insights into how consumers

make decisions during the subsequent stages (Griffin, 1997).

Unlike attitudes, intentions and behavior, which can be deliberately expressed
within a continuum (e.g. low to high), perception of new products is a nebulous and hard
to define construct that relies on subliminal cognitive mechanisms (Nabih et al., 1997;
Talke & Heidenreich, 2014). Consequently, consumers struggle to articulate their inno-
vation perceptions (Rindova & Petkova; 2007). Similarly, researchers struggle to opera-
tionalize and measure innovation perception with traditional methods, such as question-
naires, interviews or experimental observations (Calantone et al., 2006a; Danneels &
Kleinschmidt, 2001; Gatignon & Robertson, 1991). Traditional measures ask individuals
for thoughtful replies and thus are not suitable to provide insights on preceding subliminal
processes. Notably, in a novel attempt to overcome those struggles, Olshavsky & Spreng
(1996), explored consumers’ thinking when perceiving innovative food products. Using
a so-called “think-out-loud” method, they aimed at collecting immediate responses from
consumers while assessing and judging novel food products. Yet, the extent to which

Olshavsky & Spreng’s (1996) evidence reflects subliminal cognitive mechanisms under-
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lying innovation perception is questionable since they used consciously recalled infor-
mation. Until today, analyzing consumer perception remained methodologically chal-

lenging.

Recent theoretical and methodological advances in neuroscience research have
shown promising applications to dismantle reactive cognitive processes to stimuli. The-
oretical advances provided fruitful insight into the relationship between observable phys-
1ological reactions and internal neuropsychological ones. Neurophysiological theories,
such as the somatic marker theory (Bechara & Damasio, 2005; Damasio, Everitt, &
Bishop, 1996; Reimann & Bechara, 2010), provide guidance in analyzing neuroanatom-
ical reactions accompanied by perceptual experiences (Reimann & Bechara, 2010).
Methodological advancements in neuroimaging techniques, such as the functional
magnetic resonance imaging (fMRI), have repeatedly shown to be a valuable complement
to conventional methods to investigate latent constructs. Fundamental to the fMRI meth-
odology are detectable changes in neurophysiological processes as a response to perceiv-
ing a stimulus. More specifically, brain areas, which are activated by a perceived stimuli,
require relatively more oxygen then deactivated brain areas. The level of change in the
blood oxygen level dependent (BOLD) then serves as a neuronal proxy in localizing re-
sponding brain reactions in focal areas (Reimann, Schilke, Weber, Neuhaus, &

Zaichkowsky, 2011).

Contemporary applications of the fMRI in marketing-related studies have helped to
deepen our understanding of latent constructs, such as price primacy (Karmarkar et al.,
2015), perceived ease of use and usefulness (Dimoka & Davis, 2008) and marketing
placebo effects (Plassmann & Weber, 2015). Most notably, Reimann et al. (2012b)

provide initial evidence that the perception of novel and familiar brands constitutes
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diverging neurophysiological and behavioral reactions, showing that the fMRI
methodology can be a vital tool to reveal richer insights into consumers novelty

perception in general.

Ultimately, our goal is to utilize theoretical and methodological advances from neu-
roscience to overcome previous limitations in exploring the cognitive mechanism that
follows consumer perception of innovative products. More specifically, we centered our
investigation on a choice-based fMRI experiment where 43 individuals viewed various
innovative products. We linked the neurological findings to reaction times, choices and

adoption behavior.

With our results, we aim at contributing to marketing and new product development
literature on several fronts. First, we strive to contribute to innovation adoption literature
by investigating the complex phenomenon of innovation perception using a novel meth-
odological approach. In this way, we hope to reveal underpinning physiological and psy-
chological processes of new product perception to stimulate fruitful discussions within
the innovation adoption community. Second, we contribute to calls from Rogers (2003),
who asked for a reconsideration of contemporary practices that focus on a limited set of
product characteristics (adoption factors) to explain innovation adoption. Third, by ac-
knowledging the multi-dimensionality of perceived product innovativeness, we hope to
contribute to the long-lasting discussion among researchers (Garcia & Calantone, 2002;
McNally, Cavusgil, & Calantone, 2010; Stock & Zacharias, 2013; Veryzer, 1998) about

its conceptualization.
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4.2 Conceptualization of Product Innovativeness

Recent publications in marketing and new product development question the widely
acknowledged unidimensionality of product innovativeness (e.g., incremental — radical,
continuous — discontinuous) and propose a multidimensional perspective (Garcia & Cal-
antone, 2002; Stock & Zacharias, 2013; Szymanski et al., 2007). In detail, contemporary
conceptualizations incorporate two dimensions; (I) one of them accounting for the
perceived novelty of functional product characteristics and another (II) one for addressing
perceived behavioral difficulties when using the innovation. For instance, Stock and
Zacharias (2013) propose a multidimensional concept for innovativeness, comprising
newness and meaningfulness as distinct dimensions to investigate product level innova-
tiveness in B-to-B relationships. Similar, Calantone, Chan & Cui (2006), link innovative-
ness to product advantage and customer familiarity. By asking product-line managers to
rate how their customers will perceive their product’s advantage and familiarity, Calan-
tone et al. (2006b) attempt to determine new product probability. McNally et al. (2010)
present product advantage and customer discontinuity as dimensions of the products
newness. They ask managers to rate their customers’ perceptions of product advantage
and customer discontinuity to determine product financial performance. Finally, Szyman-
ski et al. (2007) concluded in their meta-analysis, that a multidimensional perspective
consisting of newness and meaningfulness, provides a better indicator for product perfor-

mance and success than a unidimensional perspective.

Despite underlying similarities in their dimensionality, past conceptualizations sig-
nificantly differ in their unit of analysis (e.g., Industry, Firm, Product) and reciprocity i.e.
Stock et al. (2014) see both dimensions as strongly interrelated. Calantone et al. (2006b)

postulates overlaps between product advantage and innovativeness and familiarity and
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innovativeness, but not between product advantage and familiarity) and perspective of
perception (e.g., manager perceive and rate an innovation vs. manager rate as their cus-
tomers might perceive their innovation). In particular, the fact that previous studies cen-
tered on a management perspective and its opinion on how customers might perceive the
product, appears doubtful. In other words, “never ask a barber if you need a haircut”
(Warren Buffett). From a more rational angle, managers, as part of the new product de-
velopment process, acquire relevant knowledge; knowledge that is not available for con-
sumers who first perceive an innovation after product launch. Hence the perception, as
defined by the incongruity between sensory-detected information and memories, signifi-
cantly differs between managers and consumers. The disparity in perception becomes
evident as managers seem to systematically overestimate and consumers systematically
underestimate the potential of new products; a concept commonly referred to as the pro-
change bias (Ram & Sheth, 1989; Rogers, 2003 Talke & Heidenreich, 2014) that leads to
commercial failure rates of up to 40% (Barczak, Griffin, & Kahn, 2009; Castellion &
Markham, 2013; Lowe & Alpert, 2015). Hence, the fact that our current understanding
of consumer innovation perception is mainly built on managers’ indirect judgment is a
questionable foundation (Danneels & Kleinschmidt, 2001; McNally et al., 2010; Rogers,

1976; Veryzer, 1998).

Building on previous conceptualization and taking their operational and measure-
ment shortcomings into account, we view product innovativeness as a multidimensional
construct combining functional and behavioral product innovativeness. Consequently, we
define functional innovativeness as the degree of novelty of the innovation characteristics
as perceived by the consumer, and we define behavioral innovativeness as the degree to
which a consumer perceives physical and mental effort to be necessary for using the in-

novation. Central for our conceptualization is that we view both dimensions as an integral
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component of an overall perception in which functional and behavioral innovation are not
necessarily balanced (Stock & Zacharias, 2013), such that consumers might perceive a

new product as being prevailingly functional or behaviorally innovative.

4.3 Cognitive Mechanism Underlying Perception of Product Innovativeness

Cognitively, perceived product innovativeness translates into the awareness of in-
congruity between sensory-detected, product-related information and previous
knowledge (Rindova & Petkova, 2007). Knowledge refers to accumulated information
that is coded in semantic and episodic memories. Semantic memories are of a declarative
nature and comprise a vast variety of our daily information. Semantic memories store
information about historical information, scientific facts, mathematical equations and lan-
guage, also known as the factual knowledge about the world around us (Assaf, Calhoun,
Kuzu, Kraut, Rivkin, Hart, & Pearlson, 2006; Binder & Desai, 2011). Individuals acquire
declarative memories by learning. For instance, individuals have acquired semantic mem-
ories related to previously owned laptops. Those memories might contain numerical in-
formation about its CPU processor, its storage size and product weight. Episodic memo-
ries, on the other side, are procedural in nature and represent experiences gained from
prior behaviors. More specifically, episodic memories consist of coded information
which includes situation-specific information (environment and location), actors (objects
and individuals), temporal (time (processual)), date (historical)) and Inter- and
Intrapersonal information (feelings triggered by actions along the process) (Tulving,
2002; Zhang et al., 2013). Hence, compared to semantic memories, episodic memories

not only provide attributable information about the actors, but also store contextual infor-
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mation to reconstruct situations comprehensively. Continuing the laptop example, indi-
viduals recalling their last experiences when their laptop froze and they realized that their
data was gone, mentally re-assemble various contextual experiences to recreate this par-
ticular episodic situation. Therefore, individuals are not only enabled to recall the location
and time, the surrounding and their initial intention but also, yet attenuated, their feelings

and perception similar to those that evolved during the happening.

Incongruity refers to a disparity between sensory information and semantic or epi-
sodic memories. Past research has linked perceptual incongruity to perceived product
innovativeness. Rindova & Petkova (2007) argue that product newness induces incon-
gruity and associates a high level of newness with great incongruity. Later empirical ev-
idence from Jhang et al. (2012) supports this argument, as the authors show that individ-
uals’ level of perceived product innovativeness positively correlates with the degree of
estimated incongruity. Simply detecting incongruity leaves individuals with the impres-
sion that a new product is different, weird, or incomprehensible (Rindova & Petkova,
2007; Selinger, Dahl, & Moreau, 2006). However, if individuals decide to make sense of
the detected incongruity, they actively initiate cognitive mechanisms to assess the level
of incongruity and ultimately, the new product’s perceived product innovativeness. Cog-
nitive mechanisms are routines to process information efficiently, thereby decreasing
cognitive load. In the past, research has differentiated between two types of cognitive

strategies: analytical and non-analytical approaches.

Analytical strategies rely on comparative mechanisms to calculate (numerical) dis-
parity between object characteristics and factual knowledge stored in semantic memories.

They incorporate heuristic strategies — rational, analytically comparisons — to determine
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the level of incongruence between perceived information and semantic memories (Hei-
denreich & Kraemer, 2015; Ziamou & Ratneshwar, 2003). One particular analytical strat-
egy is a mental comparison. Mental comparison mechanism has been widely
acknowledged as underlying cognitive mechanism of consumer’s perception. For in-
stance, Wathieu & Bertini (2007) demonstrated that mental comparison mechanisms play
a crucial role in determine price differences between new and existing products. Likewise,
Ziamou & Ratneshwar (2003) proved that individuals utilized mental comparison heuris-
tics to compare innovative to common product features. Finally, Heidenreich & Kraemer
(2015) showed that mental comparison techniques are valuable for overcoming passive
innovation resistance in the early stages of the adoption process. Hence, in our case, a
consumer who perceives Apple’s latest smartphone, the iPhone X, which offers an OLED
screen that “rises to the standards of iPhone” with a 1,000,000 to 1 contrast ratio might
trigger a cognitive comparison strategy to identify by how much it outperforms its prede-
cessor the iPhone 8 Plus and its 1300:1 contrast ratio. Summing up, consumers who per-
ceive functional innovative product attributes engage in analytical processes such as men-

tal comparison to determine its degree of innovativeness.

Non-analytical strategies are based on contrasting qualitative differences between
two entities, such as mental images from expected and previous experiences. One partic-
ular non-analytical approach that has repeatedly been applied to studying behavior in the
context of marketing and consumer psychology is mental simulation. Central to mental
simulation is that consumers begin to mentally project prospective behavioral sequences
of using a product in specific scenarios (Dahl & Hoeffler, 2004; Heidenreich & Handrich
2014; Heidenreich & Kraemer, 2015a). Those hypothetical mental pictures assist
consumers in anticipating product usage on multiple occasions when physical product

trails are not available, or if future benefits, such as efficiency, are not instantly apparent,
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as they only would unfold over time and usage (Dahl & Hoeffler, 2004; Feiereisen, Wong,
& Broderick, 2008; Heidenreich & Kraemer, 2015a). Once prospective usage has been
simulated, individuals contrast their fictive experience with experiences from familiar
practices to determine the fit between both (Hess, 2009; Taylor & Schneider, 1989). Re-
cently, Zhao, Hoeffler & Dahl (2009) showed that mental simulations help individuals to
anticipate product usage and evaluate new products. Also, Phillips, Olson & Baumgartner
(1995) found that product descriptions that ask individuals to imagine actions reduces the
individuals’ perception of uncertainty with using the product in the future. Feiereisen et
al. (2008) demonstrated that imagining situations provides consumers with mental pic-
tures, allowing them to better cope with new product unfamiliarity. Lastly, Heidenreich
& Kraemer (2016) provide empirical evidence that mental simulations effectively reduce
cognitive passive resistance in early stages of the adoption process. Hence, mental simu-
lation approaches facilitate individuals in coping with unfamiliar consumption situations.
Continuing the previous iPhone example, the newly introduced “Face ID” symbolizes
such a disruptive unfamiliar consumption pattern. Compared to its predecessor, the
“Touch ID”, which offered the same functionality (to access the phone with biometric
user identification securely), users are now required to face the front sensor instead of
touching a finger sensor. To assess the incongruity the behavioral innovation induces,
individuals imagine themselves using the product in daily life before contrasting their
imaginary experiences with episodic memories. In conclusion, consumers who perceive
behavioral innovativeness engage in non-analytical processes, such as mental compari-

son, to determine its degree of innovativeness.

The choice of the cognitive approach is predominantly influenced by (I) single iso-
lated product-inherent characteristics and (II) the order in which they are perceived. (I)

As demonstrated by Olshavsky & Spreng (1996), consumers tend to focus on a single
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product-inherent characteristic. Specifically, in their think-out-loud experiment, they
found that participants repeatedly centered their reasoning around single product attrib-
utes, while fading out other characteristics. Olshavsky & Spreng (1996) further observe
that participants determined the overall product innovativeness based on the level of the
focal characteristic. They explain their finding with the complexity and amount of per-
ceived impressions and the need to process both for evaluation when only limited cogni-
tive resources are available. This is particularly interesting for our study, since we postu-
late that product innovation comprises two separate, but intertwined, dimensions. Fol-
lowing Olshavsky & Spreng’s (1996) logic, attributes either relating to functional or
behavioral innovation will receive initial attention and thus determine the course of sub-
sequent cognitive evaluation processes. (II) Furthermore, individuals seem to weight their
perception in the order by which they are perceived. In other words, individuals tend to
overvalue the first impression and undervalue subsequent ones. Moreau et al. (2001) pro-
vide experimental evidence that the order in which product-related information, so-called
product cues, are viewed, sets the course for the following evaluation strategies. Partici-
pants in their study consecutively viewed two categorizing ads of the same high-tech
camera. Yet, the order in which the adds appeared varied between the participants. Alt-
hough each participant saw both ads, they predominantly formed performance expecta-
tion and evaluation strategies corresponding to the first viewed advertisement. They con-
cluded that the initial product cue plays a dominant role in the overall assessment of the
innovation, while subsequent cues only marginally affect the overall assessment. Similar
evidence is presented by Karmarkar et al. (2015). In their fMRI study, they demonstrated
that the sequence of information predominantly influences the purchasing decision-

making process. While being scanned, their participants first viewed either the product’s
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price or an image of the product followed by seeing a combination of both and a purchas-
ing decision. Karmarkar et al. (2015) revealed that their manipulation triggers two differ-
ent sets of neuronal activities and it leads participants to apply two different decision-
making approaches and ultimately to change their purchasing behavior. Relating to our
context, initially perceived product dimension significantly influences the overall cogni-

tive approach to assess the level of innovativeness as it attenuates the other dimension.

In summary, depending on the initial sensory information when perceiving a new
product, individuals either sense an attributional (functional) or usage-related (behav-
ioral) incongruity. To overcome the incongruity, they engage in cognitive processes such
as mental comparison or mental simulation strategies for deriving sense from perceptual

information (figure 13).
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Figure 13: The cognitive process of perceiving functionally and behaviorally

innovative products
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4.4 Neuronal Correlates for Processing Functional and Behavioral Innovations

Based on the assumption that the perception of functional and behavioral innova-
tiveness trigger either analytical (mental comparison) or non-analytical (mental simula-
tion) cognitive processes, there is substantial reason to believe that their corresponding
neuronal activity discriminates too. Specifically, when looking at the underlying cogni-
tive mechanism that supports each approach, diverging characteristics become apparent.
While mental simulation comprises the prompt comparison of declarative information
received from semantic memories and visual perception to quantify the perceived incon-
gruity, mental simulation involves recalling and creating procedural experiences in which
individuals interact with focal objects. Hence mental comparison and mental simulation
diverge in their cognitive and corresponding neuronal involvement in the following di-

mensions: (1) information, (2) time and (3) processing (figure 14).
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(1) Mental comparison and simulation involve diverging information formats.
Mental comparison is based on information from declarative, attribute-based knowledge
stored as semantic memories and from (visually) perception. Semantic memories are
stored across the parietal areas. Retrieval of object-related characteristics is associated
explicitly with activations in the inferior parietal cortex and angular gyrus (Okada et al.,
2000). For example, Esch, Moll, Schmitt, Elger, Neuhaus & Weber (2012) found that
participants show stronger neuronal activity in the inferior parietal lobe when recalling
declarative brand knowledge. Jost, Khader, Burke, Bien & Rosler (2011) identified the
angular gyrus (in correspondence with the left inferior gyrus) in an event-related fMRI
task to be involved in arithmetic fact retrieval. Lastly, Grézes & Decety (2002) linked
neurophysiological changes in the inferior regions of the parietal lobe to retrieving attrib-
utional information when perceiving familiar stimuli. Visual perception is widely linked
to activations in the temporal lobe and a neuronal network called ventral stream (also
referred to as the “what pathway”); a network responsible for visual object identification
and recognition. Particularly, as found by Vingerhoets (2008), individuals activate the
inferior temporal lobe during intensive inspection of novel and infrequently used tools.
Furthermore, the ventral stream is associated with the recall of semantic memories in a
way that individuals view concrete representations of objects in front of the inner eye
(Binder & Desai, 2011; Childers & Jiang, 2008). Ganis, Thompson & Kosslyn (2004) for
instance, showed in their fMRI experiment that participants, when viewing objects in one
condition and imagining similar objects during the other, activate congruent neuronal ac-
tivities. They reason that the similarities in neuronal patterns are attributional to the sim-
ilarity between the involved neurological mechanism of actually viewing object charac-

teristics or recalling object-related information in front of the inner eye.
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In contrast, mental simulation is based on procedural information from recalled and
imagined behavior. Thinking about past and future actions involves a sensory-perceptual
network that is inherent to activation of the frontal (here mainly in the Supplementary
Motor Area, the Premotor Area and Dorsolateral Prefrontal Cortex) and the parietal lobe
(mainly posterior regions) (Damasio et al., 1996; Hassabis, Kumaran, & Maguire, 2007;
Tulving, 2002). Particularly, the sensory-perceptual network has shown involvement in
perceiving action-inducing stimuli (Desmurget, Reilly, Richard, Szathmari, Mottolese, &
Sirigu, 2009; Lau & Passingham, 2007). For instance, evidence from language research
fMRI studies demonstrates that processing action-related verbs activates correlates asso-
ciated with executing and planning corresponding actions (Binder & Desai, 2011; Kiefer
& Pulvermiiller, 2012). Hauk, Johnsrude & Pulvermiiller (2004) showed that reading mo-
tor-related words (e.g., kick; pick; lick) actually provoked hemodynamic changes in mo-
tor cortex responsible for the distinct body parts (foot; hand; tongue). A similar percep-
tion-to-activation link has been found for viewing tools. As summarized by Lewis (2006),
his meta analytical findings show that viewing tools, unlike viewing other stimuli, such
as living objects (e.g. animals), provoke cognitive mechanisms associated with tool con-
ceptualization and utilization, which are both rooted in sensory-perceptual neuronal ac-

tivity (Lewis, 2006).

(2) Mental comparison and simulation factor in different temporal perspectives.
While both approaches share retrospective information, only mental simulation involves
prospective information. Imagining prospective information is a complex and effortful
process as it requires input from several cortices (D’Argembeau, Cassol, Phillips, Bal-
teau, Salmon, & van der Linden, 2014; Johnson et al., 1988; McDonough & Gallo, 2010).
Hassabis et al. (2007) investigated the differences between imagining and recalling sce-

narios. They found, among other findings, that imagining future scenarios simultaneously
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activates the posterior cingulate cortex and medial areas of the prefrontal cortex. Their
finding is in line with contemporary research which considers both regions as “hub” re-
gions for enriching episodic memories with self-referential processes such as self-relevant
future thinking (Addis, Wong, & Schacter, 2007; Szpunar et al., 2007) and mental time
travel (Wheeler et al., 1997; Tulving, 2002). Additional evidence for distinct brain acti-
vation for imagining future actions is provided by Wadsworth & Kana (2011). In their
fMRI study, they revealed stronger activation of the SMA, a correlate associated with
body movement, during trails for imagining object usage relative to viewing objects.
Wadsworth & Kana (2011) reason, that imagining usage actively involves individuals in
mentally interacting with the object, while viewing it leads to passively remembering
prior usage. Furthermore, Kellenbach, Brett, & Patterson (2003) demonstrate that the In-
terparietal sulcus (specific region within the parietal lobe) is activated when individuals
imagine manipulating an object in space (picking it up and using it). All in all,
comprehensive evidence suggests that mentally imagining or simulating product usage

triggers sensory-perceptual correlates in the prefrontal, parietal and temporal lobe.

(3) Mental comparison and mental simulation are both triggered by perceived in-
congruity and share the same objective: making sense of the incongruity. Mental compar-
ison attempts to make sense of the incongruity by quantifying the difference between
perceptual information and declarative memories. Cognitive attempts to solve equations
has been linked to neuronal activity in the prefrontal cortex. Recent work by Karmarkar
et al. (2015) found that the level of activation in the medial prefrontal cortex is related to
the type and sequence of given information. More specifically, they show that the strong-
est activation in the medial prefrontal cortex occurs when individuals view numerical
information (e.g., price) compared to visual information (e.g., product image). They pre-

sume that higher activation in the prefrontal cortex has been provoked by participant’s
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cognitive engagement to estimate whether or not the product is worth the advertised price.
Hence, mental comparison results in a quantification of incongruity between past and
present declarative knowledge. Contrary to mental comparison, mental simulation is
based on contrasting prior and imagined experiences. As experiences are accumulated
actions in space and time, they are difficult to quantify. Instead, mental simulation con-
trasts past and current experiences with those anticipated from future scenarios. There-
fore, behavioral differences between both experiences become apparent, such as product
handling and usage, which results in subjective feelings. Recent advances in cognitive
neuroscience view the insula central for subjective feeling states as several authors have
linked it to the concept of interoception. Interoception captures the state of “being”, which
allows individuals to be aware of their physical selves while interacting with their sur-
roundings (Bechara & Damasio, 2005; Craig, 2002; Namkung, Kim, & Sawa, 2017;
Reimann & Bechara, 2010). Therefore, awareness refers to the feeling of oneself as a
sentient being, as well as to conceiving feelings and emotions from interactions and their
consequences (Craig, 2002). Thus, mental simulation derives sense of the incongruity by
estimating behavioral differences between past to present behaviors and future behaviors,

resulting in subjective feeling states.

Undoubtedly, due to the exploratory nature of our research endeavor, implying neu-
ronal findings based on past evidence is prone to reverse inferencing. However, based on
pertinent empirical and observational evidence from prior neuroscience studies, we are
assured to propose qualitative (different neuronal activation patterns) difference between

perceiving functional and behavioral innovativeness.
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P1: The neurological activation patterns of perceiving functional and behav-

1oral innovativeness differ.

P1a: The neurological activation pattern of perceiving functional innovative-
ness comprises brain areas associated with cognitive mechanisms for se-

mantic memory retrieval, visual perception and arithmetic comparison.

P1b: The neurological activation pattern of perceiving behavioral innovative-
ness comprises brain areas associated with cognitive mechanism for re-

calling and imagining actions, self-related thinking and subjective feeling.

4.5 Experimental Methods

Participants. Forty-four individuals participated in the main study (50% female;
ages ranging from 25 to 67 with a Mage of 37.4 years) in exchange for monetary compen-
sation (50€ Amazon voucher) and a copy of their anatomical brain scan. One participant
was excluded from the analysis due to excessive head motion. The data collection hap-

pened between June and August 2016 in Germany.

Overview Experimental Procedure. After arrival, an instructor welcomed the par-
ticipants and explained the procedure. Before beginning with the study, we asked the
participants for their medical eligibility and prescreened them for fMRI safety issues (no
medical implants, metal piercings or medical problems). Following a positive evaluation,
the experiment started. First, participants watched standardized video sequences of ten

electronic products (4 non-innovative and 6 innovative products; appendix I11.8) showing
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general product information (30 sec.) and a demonstration of the product’s key features
(30 sec.) in pseudo-randomized order. Next, we made the participants experience the
weight of each product by handing them over for testing. Second, we asked the partici-
pants to take a survey, containing validated scales from innovation adoption and con-
sumer psychology. Third, before entering the fMRI scanner, we outlined the fMRI pro-
cedure in detail. More specifically, we taught each individual the experimental tasks and
provided a similar computer program for practice. Once the participants felt familiarized
with the experimental tasks, we acquainted them with the clinical environment and placed
them inside a full-body 3.0 Tesla Siemens Magnetom scanner. Subsequently, we handed
them two controllers and mounted a 12-channel matrix head coil on top. After checking
the auditory communication between the participant laying inside the fMRI scanner and
the instructor, the experiment began. At the end of the experiment, individuals were de-

briefed, offered answers to their questions, thanked and dismissed.

fMRI Task. The experimental fMRI task is operationalized by three extensively pre-
tested blank abstract icons to avoid spurious neuronal activations being provoked by
viewing colors, shapes or reading text instructions. The representing icons are: (I) A light
bulb icon operationalizing functional innovativeness by triggering the question “From
your perspective, which product offers more innovative functionality?”. Similar, (II) a
clapperboard icon operationalized behavioral innovativeness by inducing the question
“From your perspective, which product is more difficult to use?”” and (III) a weight icon
operationalizing the baseline condition by implying the question “From your perspective,
which product is heavier?”. (Note: We modeled the baseline condition, similar to the in-
novative conditions, to be related to the product. However, we intended to use a baseline

condition which evokes a basic, simple and thus, effortless, cognitive process (such as
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simple numerical weight comparison).) During the scanning, each participant underwent

a pseudo-randomized event-related procedure.

Between the trials, participants viewed a blank square for fixation placed in the
center of the screen. These inter-trial-intervals (ITT) have been once defined using Gauss-
ian distributed time spans (mean: 5 sec., SD: 1 sec) in respect to best fitting the hemody-
namic response dynamics (Amaro & Barker, 2006). After each ITI, one of three experi-
mental task icons (lightbulb, clapperboard, weight icon) appeared in the center of the
screen. A half sec. later, two pseudo-randomly selected products appeared on the right
and left side of the screen for three sec. To avoid incidental neurological effects by pro-
voking colors and shapes, we manipulated the pictures using a filter to remove color and
create clear boundaries of the product images. With the appearance of the products, par-
ticipants chose one of the products by pressing either the controller in their left or right
hand. Their given choice was displayed as feedback on the screen for one second before
the visuals vanished and a blank square for fixation appeared during ITI. Each trail
showed a pair of experimental stimuli (either one of two non-innovative products or one
of six innovative products) to a baseline product (one of two non-innovative baseline
products). Every possible combination appeared 24 times per experimental task, leading
to a total of 384 trails. With a mean duration of 8 sec (SD 1 sec) per trail, the total time
for obtaining functional images summed up to 51.3 min. To provide rest for the subjects,
we divided the term into two runs. In-between both runs, we obtained the anatomical
images which required the subjects to remain relaxed for 6 minutes in the fMRI scanner

(for more information about the fMRI task please view appendix II1.5 and appendix II1.7).

fMRI Acquisition and Analysis. Images were acquired with a full-body 3.0 Tesla

Siemens Magnetom scanner using a 12-channel head coil at (see appendix IIL.6 for full
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description of fMRI scanning parameters). We preprocessed the fMRI data as suggested
by Dimoka (2012). Using SPM12 (http://www.fil.ion.ucl.ac.uk/spm) for the analysis, we
first corrected the data for slice time artifacts before we realigned and co-registered it to
the participant’s T1 image. Next, we normalized all functional and anatomical images
into a standard stereotaxic space with MNI (Montreal Neurological Institute) coordinates.
Finally, we smoothed the fMRI images by convolving them with a Gaussian kernel of 8

x 8 x 8 mm full width at half maximum (FWHM).

Following recommendations from Eklund, Nichols & Knutsson (2016) and Woo,
Krishnan & Wager (2014), we used a considerably liberal threshold for the whole-brain
results at p<.05 (FWE corrected for multiple comparison) to identify significant spatial
areas of 10 contiguous voxels (2x2x2 mm brain activation). For the subsequent analysis,
we extracted the T-scores of each cluster by forming spheres of 5 mm radius around the
peak activation MNI coordinate. The whole-brain analysis was performed using a general
linear model (GLM) to analyze the blood oxygenation level dependent (BOLD) response

using the experimental tasks as regressors.

Correlations Analysis. We applied PLS-SEM (SmartPLS 2.0) to estimate the cor-
relation between functional and behavioral innovativeness and its neuronal correlates.
Compared to commonly used Pearson correlations, PLS-SEM offers the advantage to
simultaneously estimate numerous interrelations between a multitude of constructs, to
control for measurement errors, and to offer prevailing options to evaluate measurement
validity and reliability (Steenkamp & Baumgartner, 2000). The independent variables,
perceived functional innovativeness (“The product has unique features”; “The features of
the product are innovative”; “The product can be described as revolutionary”) and

perceived behavioral innovativeness (“To use the product, the consumer has to change
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his/her usage behavior”; “The user has to change his/her behavior pattern to use the
product”; “The usage of the product requires a certain behavioral adjustment”) were
measured using a three-item, seven-point scale anchored by “strongly disagree/ strongly
agree”. The dependent variable, the neuronal correlates, are beta values (coefficient de-
rived from the General Linear Model (GLM) representing the explained variance for a
given contrast in a given space) extracted from a 5 mm sphere modeled around each peak
activation. Finally, we considered the participant’s age, gender and education as control
variables. We applied a path weighting scheme to estimate the model parameters. Subse-
quently, we configured no sign change with mean replacement for the nonparametric
bootstrapping procedure with 1000 replications to calculate the model’s standard errors.

(Chin, 2010).

4.6 Results

Behavioral Response Manipulation Check. We compared the individuals’ choices
(384 events x 43 participants = 16512 choices) made during the fMRI scanning with the
experimental condition. In the functional and behavioral innovativeness condition, indi-
viduals choose innovations relatively more often than the baseline products (Conditiong;
95% with 4128 [Choices in favor of innovative products] > 196 [Choices in favor of
baseline products]; Conditiong; 67% with 2770 > 1358). In contrast, in the baseline con-
dition, individuals choose baseline products over innovative products more often (Condi-
tionweight 93% with 275 [Choices in favor of innovative products] < 2853 [Choices in

favor of baseline products]).

Next, we calculated the latent variable scores for perceived functional and behav-

ioral innovativeness for the innovative and non-innovative products using SmartPLS 2.0.
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Subsequently, we applied an independent-samples t-test which indicated that reported
scores for functional and behavioral innovativeness were significantly higher for innova-
tive products (Mr1=4.65, SDri = 1.83; Mp1=4.03, SDg; = 1.79) than for baseline products

(Mbaseline: 118, SD baseline — 67, t (343) = ‘1718, p < 001)

Further, we compared the reaction times (RT) in milliseconds (ms) between the
conditions using a PostHoc test with Bonferroni correction to account for multiple
comparisons. The RT was measured as the time interval between the appearance of the
products and the button press during the choice phase. The results show a statistically
significant difference between the conditions (F (2, 16425) = 443.05, p = .0.01). In par-
ticular, the individuals RT were significantly higher in the behavioral condition (Mg =
1744 ms; SDg1 =474 ms, p > 0.001) compared to the functional innovation (Mg = 1544
ms; SDf; =410 ms, p > 0.001) decision and to the weight condition (Mweight = 1526 ms;
SDweight =386 ms, p > 0.001). In contrast, the RT comparison between the functional in-
novation condition and the weight condition showed only marginal significant difference
(p > 0.1). Results from the RT Analysis provide initial evidence for cognitive differences
between the conditions. In particular, the results demonstrate a greater difference between
the behavioral and the baseline condition compared to the difference between functional
innovativeness and the baseline condition. Similarly, the results indicate a substantial
difference between the behavioral and functional innovativeness condition (appendix

1L1).
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Results from Functional Neuroimaging. Anatomic correlates have been labeled ac-
cording to their peak activation MNI coordinates of the whole-brain analysis using a tri-
angulated process involving SPM Anatomy toolbox (Eickhoff, Stephan, Mohlberg,
Gretkes, Fink, Amunts, & Zilles, 2005; Eickhoff et al., 2005), the neurosynth database
(Yarkoni, Poldrack, Nichols, van Essen, & Wagner, 2011) and expert discussions. To
isolate relevant neuronal correlates for functional and behavioral innovativeness, we used
varying regressors in the GLM to contrast between our experimental contrast
systematically. We started off contrasting the experimental condition using the innovative
products with the baseline condition to reveal main neuronal correlates for behavioral and
functional innovativeness. Next, we subtracted the functional from the behavioral
condition (and vice versa) while considering only the innovative products to uncover sig-

nificant differences in their neuronal activity (appendix III1.2).

Neuronal Findings for Functional Innovativeness. Results revealed greater activity
for functional innovative products compared to the baseline condition for the functional
innovativeness condition in the prefrontal lobe (L medial prefrontal cortex, t(42) = 6.21,
p <0.001; L dorsomedial prefrontal cortex, t(42) = 5.89, p < 0.001; L medial prefrontal
cortex, t(42) = 4.83, p < 0.001) the parietal lobe (L inferior parietal lobule, t(42) = 4.85,
p < 0.05; L angular gyrus, t(42) = 4.80, p < 0.001) as well as in the temporal lobe (L
middle temporal lobule, t(42) = 4.85, p < 0.05) and limbic system (L posterior cingulate

cortex, t(42) = 4.66, p < 0.05).

Neuronal Findings for Behavioral Innovativeness. The analysis indicated greater
neuronal activity between innovative products and the baseline condition for the behav-
ioral innovativeness condition in the prefrontal lobe (L supplementary motor cortex, t(42)

= 9.63, p < 0.001; L medial prefrontal cortex, t(42) = 6.26, p < 0.001; L dorsolateral



CHAPTER 4 135

prefrontal cortex, t(42) = 8.32, p <0.001; R dorsolateral prefrontal cortex, t(42) =4.87, p
< 0.05; R premotor cortex, t(42) = 4.74, p < 0.01) the parietal lobe (L superior parietal
lobule, t(42)=8.15, p <0.001; L angular gyrus, t(42) =7.26, p <0.001; R superior parietal
lobule, t(42) = 5.87, p < 0.001; L precuneus, t(42) = 5.92, p < 0.001) the temporal lobe
(L middle temporal lobule, t(42) = 6.62, p < 0.001) as well as in the limbic system (L
posterior cingulate cortex, t(42) = 6.79, p < 0.001) and in the insular cortex (R Anterior

Insula, t(42) = 8.08, p < 0.001; L Anterior Insula, t(42) = 7.88, p < 0.001).

Neuronal Findings for Differences Between Functional and Behavioral Innovative-
ness. Contrasting BOLD activity between the functional and the behavioral condition
when viewing innovative products revealed no significant differences. However, con-
trasting behavioral and functional innovativeness showed differences in the prefrontal
lobe (L supplementary motor cortex, t(42) = 7.06, p < 0.001; L dorsolateral prefrontal
cortex, t(42) = 6.37, p <0.001; L inferior frontal gyrus, t(42) = 4.99, p <0.001) the pari-
etal lobe (L intraparietal sulcus, t(42) = 6.19, p < 0.001; L precuneus, t(42) = 4.59, p <
0.05) as well as in the limbic system (L posterior cingulate cortex, t(42) = 4.74, p < 0.05)
and in the insular cortex (L Anterior Insula, t(42) = 6.08, p < 0.001; R Anterior Insula,

t(42) =5.98, p <0.001) (for on simplified overview please see figure 15).
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Differences in neuronal activity between the experimental conditions

Figure 15:
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Results from Correlation Analysis. We applied PLS-SEM to test the correlation be-
tween the self-reported measures (perceived functional and behavioral innovativeness)
and its corresponding neuronal results (beta coefficients extracted from ROIs). In contrast
to common (Pearson) correlations, analysis between survey and fMRI data, we decide to
choose PLS-SEM because it allowed us to simultaneous test multiple relationships of one
IV and numerous DVs and thus to account for a neuronal network effect. In particular,
we examined the path coefficients and their significance levels using SmartPLS 2.0 (Rin-
gle et al.,, 2005) (to view a summary of the results, please view appendix III.3).
Concerning neuronal results of functional innovativeness (vs. baseline) only one of seven
path coefficients showed a significant effect (FI = L Middle Temporal Lobule, p =0.149;
p <.01). In contrast, in the neuronal activations for behavioral innovativeness (vs. base-
line), fourteen out of sixteen path coefficients revealed significant effects. The greatest
effects were BI = L Anterior Insula (f = 0.322; p <.001), BI > L Angular Gyrus (f =
0.274; p <.001) and BI = L Superior Parietal Lobule (p = 0.234; p <.001). The direct
comparison between functional innovativeness and behavioral innovativeness indicated
that all eleven path coefficients for behavioral innovativeness were significant. Again, BI
—> L Anterior Insula, B =0.334 p <.001, BI = L Anterior Insula, B =0.206 p <.001 and

BI = L Intraparietal Sulcus, B = 0.246 p < .01 showed the strongest effect sizes.

Results Interpretation Based on Meta-Analyses. The exploratory nature of this re-
search makes it prone to controversially discussed reverse-inferring (Karmarkar & Plass-
mann, 2017; Poldrack, 2011). In other words, it appears tempting to conclude from neu-
ronal activations to variations in psychological measures. To deal with this temptation,
we followed recommendations from Poldrack (2011), who suggested viewing the poste-
rior probability of a region of interest before postulating inferences. One way to receive

posterior probability is to conduct a meta-analysis using the neurosynth.org database
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(Yarkoni et al., 2011). In particular, we searched for past psychological and physiological
associations linked to our peak activation coordinates in the neurosynth.org database
(Yarkoni et al., 2011). First, we extracted associated terms and their corresponding z-
scores (i.e., the likelihood that a term is used in a study given the presence of reported
activation) as well as their posterior probability (i.e., the estimated probability of a term
being used given the presence of activation) (Yarkoni et al., 2011)). Second, we used the
same coordinates to search for related previous studies manually. This time we allowed a
spherical radius of 2 mm around the peak activation to identify studies with similar neu-

rological findings (appendix III.4 lists the findings of the meta-analysis)

Based on the meta-analysis results, peak activations for functional innovativeness
(functional innovativeness > baseline) have been related to semantic memory retrieval
(memory - L angular gyrus, semantic - L temporal lobe, semantic - L medial prefrontal
cortex), visual perception (recognition — L inferior parietal lobe) and higher order
processesing (Coprehension — L dorsomedial prefrontal cortex, thinking — L posterior
Cingulate Cortex). Taken together, the peak activations for functional innovativeness co-
hesively point toward a strong involvement of cognitive mechanisms constituting to men-
tal comparison. In contrast, we identified correlates for behavioral innovativeness (con-
trast: behavioral innovativeness > baseline; innovative products) which have been linked
to semantic (memory retrieval — L angualr gyrus, memory — L dorsolateral prefrontal
cortex) and episodic memory retrieval (memory retrieval — L posterior cingulate cortex,
episodic memory - L superior parietal lobule, encoding retrieval — L precuneus), visio-
spatial processing (spatial — L Premotor Cortex, visual word — L middle temporal lobule,
retrieval — L supplementary motor cortex, target detection — R dorolateral prefrontal
cortex) and self reflected processing (self — R superioir parietal lobule, self referential -

L medial prefrontal cortex) as well as behavioral inhibition (Stop signal — R Anterior
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Insula, response inhibition — L Anterior Insula). Taken together, results from the meta-
analysis give reason to speculate that perceiving functional and behavioral innovativeness
might, on the one side, activate shared cognitive processes (e.g. retrieving semantic
memories) and on the other side, trigger distinct (e.g. behavioral inhibition for behavioral

but not for functional innovativeness) cognitive processes.

4.7 Discussion

Our findings confirm the initial preposition that consumers engage in diverging
cognitive mechanisms when perceiving products with novel characteristics (functional
innovativeness) and products that require physical and mental effort for usage (behavioral
innovativeness). The differences are mirrored in diverging neuronal activation patterns.
Functional innovativeness triggered a neuronal pattern involving regions of the frontal,
parietal and temporal lobe all of which contribute to cognitive mechanisms for semantic
memory retrieval, visual perception and arithmetic comparison. Behavioral innovative-
ness, in contrast, predominantly triggered a neuronal pattern involving regions of the
frontal and parietal lobe, as well as the insular cortex, all of which contribute to cognitive
mechanism for recalling and imagining actions, self-related thinking and subjective feel-
ing. Hence our results confirm our preposition 1, 1a and 1b. When contrasting behavioral
innovativeness against functional innovativeness, several brain areas, including the insu-
lar cortex, frontal and parietal lobe survived. More interestingly, when contrasting vice
versa, we saw no distinct neuronal correlates for perceiving functional innovativeness.
This difference suggests that perceiving behavioral innovativeness evokes greater brain
activity. Additionally we observed significantly longer response times during behavioral

innovativeness trails compared to the functional innovativeness and baseline condition,
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further suggesting that individuals deployed greater neuronal and cognitive effort

(Reimann et al., 2012b). Hence, our results confirm preposition 2.

Jointly, these findings suggest that (1) the neuronal activation of both experimental
conditions greatly overlap in a way that perceiving behavioral innovations includes sim-
ilar, yet stronger neurological activation in shared areas and that (2) behavioral innova-

tions triggers additional, distinct brain areas.

(1) Among the shared areas are the parietal and temporal cortex. The parietal and
temporal lobe are predominantly involved in neuronal processing of vision and actions.
According to the two-streams hypothesis (Chen, Nelson, & Hsu, 2015; Goodale &
Milner, 1992), the parietal and temporal cortexes are essential components of the ventral
stream; a neuronal network for visual perception and recognition and the dorsal stream;
a neuronal network for visually guided behavior and motor imaginary. This network, also
including the SMA, is particularly involved in perceiving and imagining object-directed
actions (Helbig, Graf, & Kiefer, 2006). Hence, shared brain activation is not necessarily
indicative for similar cognitive mechanisms. Instead, the parietal and temporal lobe might
serve — as a part of the ventral visual stream — to perceive and identify an object during
the functional innovativeness condition, while the same correlate — as part of the dorsal
visual stream — might serve to perceive and imagine object-directed action during the
perception of behavioral innovativeness. Further evidence from the structural equation
model analysis supports this notion. Here we saw switching path coefficient signs be-
tween self-reported measures and neuronal activation. More specifically, the analysis
showed a positive and significant effect of the self-reported functional innovativeness
measure and the neuronal activation drawn from the temporal lobe during the functional

innovation condition. More interestingly, we saw a negative and significant effect for the
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self-reported behavioral innovativeness on the temporal lobe activation drawn from the
same functional condition while we saw a positive and significant effect of the same self-
reported measure on the neuronal activation drawn from behavioral innovation condition.
Although both experimental conditions provoked overlapping neurological activation, the
additional data analysis still confirms our initial assumption that the underlying cognitive

mechanisms differ.

(2) Distinct areas for perceiving behavioral innovativeness are the Precuneus, Su-
perior parietal regions (Intraparietal Sulcus), several lateral regions of the prefrontal cor-
tex extending dorsal and activation of the insular cortex. Previous functional imaging
studies implicate the precuneus specifically in representational aspects of responding to
unfamiliar, novel activity-inducing stimuli. For instance, Precuneus activity has been re-
ported in encoding and retrieval of (imagined) visio-spatial interactions with objects
(Hassabis et al., 2007) the automated processing of visio-spatial representation of possible
hand-tool interactions upon perception (Vingerhoets, 2008) and novelty perception
(Zhang et al., 2013). The intraparietal sulcus has been shown to have a strong association
with several cognitive mechanisms necessary for behavioral interaction with objects. For
instance, recent neuroimaging studies have related the intraparietal sulcus to the integra-
tion of visual-spatial information with experiential knowledge of object use (Mruczek,
Von Loga, & Kastner, 2013) coping with atypical tool usage (Wakusawa, Sugiura, Sassa,
Jeong, Yomogida, Horie, & Kawashima, 2015) and planning and executing of panto-
mimic tool usage (Vingerhoets, Vandekerckhove, Honoré, Vandemaele, & Achten,

2011).

Nevertheless, especially the insular cortex seems interesting, as the neuronal acti-

vation is not only exclusive to the behavioral innovativeness condition but also showed
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by far the highest path coefficients with self-reported measures. Both results are congru-
ent with recent advances in cognitive neuroscience, which view the Anterior Insula
central for interoception; a concept capturing the state of “being” which allows
individuals to be aware of their physical selves while interacting with their surroundings
(Bechara & Damasio, 2005; Craig, 2002; Namkung, et al., 2017; Reimann & Bechara,
2010). Therefore, awareness refers to the feeling of oneself as a sentient being, as well as
to conceiving feelings and emotions from actions and their consequences (Craig, 2002).
In the context of our study, interoception is particularly interesting, as it is essential for
maintaining homeostasis; an inherent physiological mechanism of our visceral system to
prevent change and restore the status quo (Bechara & Damasio, 2005; Craig, 2002;
Reimann & Bechara, 2010; Reimann, Castafio, Zaichkowsky, & Bechara, 2012a). When
somatosensory information indicates a potential threat to homeostasis, the Anterior Insula
induces subjective feelings such as pain to motivate corresponding withdrawal behavior

to defend changes to homeostasis and to ultimately maintain the status quo.

Similar to the physiological concept of homeostasis, individuals have an inherent
psychological tendency to maintain equilibrium (Osgood & Tannenbaum, 1955). Any
stimuli that might provoke change to the psychological equilibrium is considered a po-
tential threat and elicits negative reactions. Recently, Heidenreich & Kraemer (2015a)
found that the tendency to maintain the psychological status quo inhibits individuals in
engaging in further assessment of innovation and ultimately contributes to new product
resistance. Additionally, they also found that resistance increases with the perceived level
of product innovativeness. Further evidence is provided by Heidenreich & Spieth (2013)
who revealed that perceived threats to the psychological equilibrium negatively influence

subsequent product evaluation. Nevertheless, contrary to previous findings, which postu-
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lated that innovations per se represent a threat to the psychological equilibrium, we ex-
clusively saw activation of the Anterior Insula during the behavioral innovation condition.
This suggests that it is mainly behavioral innovations that represent a threat to homeosta-
sis or the psychological equilibrium as individuals anticipate the necessity to learn new
behavioral procedures and to change their daily routines and usage patterns. Functional
innovativeness, however, did not involve the Anterior Insula. This finding might explain
that cognitive processes necessary for perceiving functional innovativeness do not in-
volve the projection of future actions and the anticipation of their consequences for the

individual.

Surprisingly, neurological and psychological results suggest a predominant role of
the Anterior Insula in perceiving behavioral innovativeness and in motivating defensive
behavior to maintain homeostasis. However, contrary to our expectations, we did not find
a significant effect of the individual’s self-rated behavioral innovativeness and their re-
jection behavior. The ambiguous findings led to speculation that the activation of the An-
terior Insula might be a necessary factor in explaining this link. Previous studies confirm
that the Anterior Insula crucially influences motivation to engage in behavior (Craig,
2002; Naqvi & Bechara, 2009; Reimann et al., 2012a; Weller, Levin, Shiv, & Bechara,
2009). Specifically, the Anterior Insula encodes rewarding and punishing values from
stimuli perception by evaluating the stimuli-eliciting subjective feeling states. Therefore,
rewarding stimuli evoke feelings of pleasure, motivating pro-active behavior, whereas
punishing stimuli evoke feelings of pain, resulting in aversive behavior (Namkung et al.,
2017). Hence, to further investigate the underlying cognitive mechanism of behavioral
innovativeness, one might test the role of the Anterior Insula in perceiving behaviorally

innovative products.
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In conclusion, we show that consumers perceive functional and behavioral innova-
tiveness with two distinct neuronal activation patterns that are representative for distinct
cognitive mechanisms. Therefore, our findings provide unique insights to facilitate a bet-

ter understanding of mental processes behind new product perception.

4.8 Implications for Theory

Essay III offers three implications. Firstly, evidence from our fMRI experiment
demonstrates that the perception of innovativeness dimensions, functional and behavioral
innovativeness, leads to distinct neuronal patterns. Building on the assumption that neu-
ronal activities are affiliated with cognitive mechanisms, our results further suggest that
functional innovativeness triggers cognitive mechanisms essential for mental comparison
strategies, and that behavioral innovativeness initiates cognitive mechanisms constituting
mental simulation strategies. Our results extend current belief in innovation literature
(Zhao, Hoeffler, & Dahl, 2012) that an increase in product innovativeness translates into
a greater cognitive effort. Our results rather suggest that it is not the level of innovative-
ness per se that demands increasing cognitive effort: instead, depending on the predomi-
nant perceptual innovativeness dimension, individuals devote more (mental stimulation)
or less (mental comparison) to solving the incongruity. Admittedly, some authors con-
sider design-related components (e.g., visual aesthetics, functionality, and symbolism
(Homburg, Schwemmle, & Kuehnl, 2015) as a distinct dimension of innovativeness

(Rindova & Petkova, 2007; Verganti, 2008).

Secondly, along with our exploratory analysis, the anterior insula repeatedly
showed the most robust activation relative to other brain regions. The activation occurred

predominantly during the behavioral innovativeness condition. Additionally, the analysis
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identified the anterior insula as being most sensitive to increasing perceived behavioral
innovativeness. Hence we decided to investigate further the role of the anterior insula in
perceiving behavioral innovativeness and found that its activation is essential in explain-
ing subsequent rejection behavior. Admittedly, we did not find such an effect for perceiv-
ing functional innovation. The unique role of the anterior insula in perceiving behavioral
innovativeness might be explained by the fact that, unlike when perceiving functional
innovativeness, a cognitive mechanism is initiated wherein one views oneself interacting
within an imaginary environment and receiving ‘as if” emotional feedback from those
interactions. This concept, also called interoception, has recently attracted the interest of
several scientists as it is responsible for maintaining homeostasis. Sensed changes to ho-
meostasis are contemplated as threats entailing physical, emotional, or cognitive
measures to counteract changes and to return to the status quo. Our findings contribute to
this stream of literature by offering reasons to believe that anticipating psychological
threats, like physical threats, is similarly mirrored in the anterior insula and motivates

comparable withdrawal behavior.

Thirdly, we also contribute to the growing literature stream on innovation resistance
(Claudy et al., 2015; Gourville, 2005; Heidenreich & Kraemer, 2015a). For instance,
Talke & Heidenreich (2014) postulate that individuals, when first perceiving a new prod-
uct, hold passive resistance to some degree, rooted in adopter- and situation-specific fac-
tors. Our neurological findings confirm that situation-specific factors such as the tendency
to maintain homeostasis affect later adoption. Our results further demonstrate that this
effect only holds for behavioral innovativeness as, unlike functional innovativeness, it

induces a threat to homeostasis.
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4.9 Implications for Practice

The findings of this study enable managers to anticipate consumers’ new product
perception. From a new product manager’s standpoint, understanding how consumers
perceive product innovations is particularly essential for launching those products, as it
provides insights into the underlying precursory cognitive mechanisms of adoption or
rejection behavior. A successful product launch might in a first step evaluate whether
consumers perceive the new product predominantly as being functionally or behaviorally
innovative. Depending on the initial perception, consumers initiate cognitive mechanisms
to process product-related information. Here, our findings implicate that consumers re-
quire relatively more effort to process behaviorally innovative information compared to
functionally innovative information. Since cognitive effort represents an incipient mental
obstacle prior to rational reasoning, it might affect later product evaluation and ultimately
behavioral outcomes. Acknowledging our findings, new product managers might thus
target consumers with corresponding information to facilitate cognitive processing and
comfort. In a similar vein, providing the right information at the consumers’ first encoun-
ter with a product might lower the necessary cognitive effort for perceiving it. This infor-
mational fit between the consumers’ initial cognitive mechanisms and the provided prod-
uct information might create a state of familiarity and comfort, overall positively affecting
subsequent attitudinal, intentional and behavioral consumer response. Here, our results
implicate that if consumers focus first on functional characteristics, new product manag-
ers might choose to follow a benefit comparison strategy to highlight performance im-
provements. Conversely, if consumers focus first on behavioral changes necessary for
using the product, new product managers might highlight similarities with previous ex-

periences and known usage patterns.
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4.10 Limitations and Future Research Avenues

Like any research, this study contains certain limitations which limit the applicability of
the findings, but provide fruitful future research areas. First, the novel attempt of using
fMRI to investigate an individual’s innovation perception most certainly comes with lim-
itations. Compared to other methodological attempts, experimental designs involving im-
aging devices are bound to their necessary operating infrastructure. This said, our partic-
ipants were subjected to a clinical environment and its necessary conditions. Neverthe-
less, future interdisciplinary attempts might consider the application of less restrictive
imaging methods. For instance, portable EEGs might allow researchers to conduct exper-
imental studies in field settings. Second, our findings shed light on the consumers’ per-
ception of product innovations. However, product innovations are inherently different
from service innovations. More specifically, as postulated by Zeithaml, Parasuraman, &
Berry (1985), services differ by four distinct characteristics, namely intangibility (ser-
vices cannot be displayed), inseparability (consumers are involved in the production),
heterogeneity (service quality varies) and perishability (services cannot be inventoried).
Acknowledging the differences, our results might not be transferable to the field of ser-
vice research. Thus, future research might investigate further how consumers perceive
service-based innovations. Third, given that our findings are based on participants in one
country (Germany), we were not able to account for possible cultural differences that may
have affected our results. Findings put forward by Tansuhaj et al. (1991) suggest that the
effects of innovation resistance and its determinants might vary according to the tradi-
tionalism, fatalism, and religious commitment present in a country. Hence, future re-
search might employ a group comparison approach between various countries with dif-
ferent cultural backgrounds to explore the role of cultural variables in the perception of

novel products.






CHAPTER 5 149

5 Concluding remarks

The present dissertation aims at contributing to the field of innovation adoption.
More concretely, split into three distinct essays, the dissertation aims at expanding our
current knowledge of an individual’s path thought Rogers’ innovation decision process

(Rogers, 2003).

Essay I aimed at identifying and synthesizing key literature about Rogers’ innova-
tion decision process from the academic disciplines of marketing, innovation manage-
ment, and psychology. Methodologically, essay I uses a systematic literature review
(Zhang & Banerji, 2017), descriptive analysis, and bibliographic analysis (co-citation

analysis and bibliographic coupling analysis) (van Eck & Waltman, 2007).

Essay II investigated the consumers’ reasoning to reject an innovation temporarily
(postponement) and contrasted the insights with reasoning linked to continuous rejection.
Building on the extensive systematic literature review and explorative semi-structured
interviews, essay Il extended the current knowledge about postponing intentions by in-

troducing and testing the construct of transactional resistance.

Essay III explored the consumer’s neuronal reaction to product innovations using
functional magnetic resonance imaging. In a novel attempt, essay II demonstrates how
traditional methods can be complemented by methods from other disciplines to overcome
previously held research limitations. The following Table 19 provides a summary of the

essays’ key findings as well as their implications for theory and practice.
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Overview key findings and implications for theory and practice

Table 19:
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The results of essay [—in particular, the historical analysis of the articles—con-
firmed a steadily growing influence in innovation adoption related research. Although
starting late (Rogers’ ideas were not appreciated by the academic community until the
late 1980s), use of the innovation-decision process suddenly gained momentum and has
steadily increased until today. The disciplines of psychology and innovation management
led the way, while marketing research gained sudden, but sustained, interest in the topic
after the early 2000s. Within the last few years, understanding the individual’s decision-
making when being confronted with innovative offerings has been of particular im-

portance for marketing and innovation management scholars.

All in all, the historical analysis highlights the relevance of innovation adoption
research. The descriptive analysis provides an overview of contemporary operationaliza-
tions used to study an individual’s innovation decision process. Accordingly, the majority
of articles focus on the decision stage of Rogers’ innovation-decision Process. As a
consequence, previous authors have predominantly addressed intentional outcomes. The
application of VOSviewer for the bibliographic analysis allowed overlaps between au-
thors (called bibliographic coupling) and references (called co-citation analysis) to be
found (Ringel & Skiera, 2016; van Eck & Waltman, 2007) to comprehend the innovation
adoption literature. The bibliographic coupling revealed similarities among the identified
articles’ references and clustered them accordingly. As a result, five distinct clusters
evolved: Innovation Adoption, Technology Acceptance, Innovation Perception, Innova-
tion Rejection, Consumer Decision Making. The co-citation analysis found similarities
among the identified articles’ references and clustered the articles accordingly. The roots
of contemporary Innovation Adoption research can therefore be traced back to three dis-
tinct schools of thought, namely Technology Acceptance, Innovation Adoption, Innova-

tion Perception & Rejection. Yet, essay I considers only top-tier journals and thus sets
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clear search boundaries, restricting the number of relevant articles but also allowing an
in-depth analysis of the articles. Nevertheless, like any literature review, the results can
only reflect the initially self-induced data. Hence, the results of this bibliographic analysis
are limited to the theoretical outlet of the journal initially considered. Future research
might thus consider a greater number of journal outlets in the analysis. From a managerial
perspective, Essay I provides companies with a vital opportunity to leverage existing ac-
ademic insights for their operational and strategic activities. It gives a systematic and
comprehensive access point for relevant and important literature in the field of marketing
novel products and services. Both the descriptive and bibliographic analyses could
position managers at a good vantage point to identify the nodal studies that focus on their

criteria and to derive crucial academic insights on their managerial challenges.

The consolidated findings of essay II strongly suggest that understanding temporary
rejection is not only relevant but also necessary to complement our understanding of con-
sumer innovation rejection behavior. Firstly, the systematic literature review emphasizes
that research on temporary rejection is widely neglected (Greenleaf & Lehmann, 1995;
Kleijnen et al., 2009; Szmigin & Foxall, 1998), leading to black-and-white thinking of
either continuous adoption or rejection (Nabih & Bloem, 1997). As a result, nuances be-
tween these two extremes are widely ignored in adoption theory, and thus empirical in-
sights on the underlying psychological processes of temporary rejection are almost
entirely missing. However, the reality of consumer decision-making seems to be more
complex (Greenleaf & Lehmann, 1995), such that several authors highlight the
importance of temporary rejection in adoption processes and call for more research on
this matter in general and on its determinants specifically (Claudy, 2011; Dunphy &
Herbig, 1995; Gatignon, 1991; Herrmann et al., 2015; Wiedmann et al., 2011). Secondly,

essay Il found that established typologies of barriers leading to innovation rejection are
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suitable to explain both types of innovation rejection, namely both temporary and contin-
uous rejection. The findings from our qualitative study indicate that continuous rejection
is thoroughly explained by the established concepts of active (Heidenreich & Spieth,
2013; Laukkanen et al., 2009; Ram, 1987) and passive (Claudy et al., 2015; Heidenreich
& Handrich, 2015a; Labrecque et al., 2016) innovation resistance. However, numerous
reasons for temporary rejection mentioned by the respondents could be linked to neither
active nor passive innovation resistance and their determinants. Thirdly, the quantitative
study delivered empirical evidence on whether and how determinants for temporary and
continuous rejection of innovations differ. As theorized, the results from structural equa-
tion modeling confirmed significant variations in the effect sizes of passive, active, and
transactional innovation resistance between continuous and temporary rejections.
Concerning the established constructs of passive and active innovation resistance, our
findings confirmed that the former is of the utmost importance in contexts of continuous
rejection but only marginally relevant in contexts of temporary rejection, whereas the

latter represents a significant driver for both rejection types.

Finally, essay III utilized methodological advancements from cognitive neurosci-
ence to shed light on hemodynamic differences between its two dimensions, perceived
functional and behavioral innovativeness. The initial analysis of participants’ reaction
times suggested differing levels of cognitive involvement between the experimental con-
ditions. Additional evidence from the fMRI analysis further demonstrated that perception
of the innovativeness dimensions—functional and behavioral innovativeness—Ied to dis-
tinct neuronal patterns. Building on the assumption that neuronal activities are affiliated
with cognitive mechanisms, our results further suggest that functional innovativeness

triggers cognitive mechanisms essential for mental comparison strategies, and that behav-
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ioral innovativeness initiates cognitive mechanisms constituting mental simulation strat-
egies. The ensuing Meta-Analysis confirmed the assumption that cognitive mechanisms
differ between the experimental conditions. Specifically, we saw that neurological acti-
vation patterns following the perception of functional innovativeness are firmly related to
cognitive mechanisms related associated with semantic memories, visual perception, and
quantification attempts, all of which contribute to mental comparison approaches. On the
other hand, we saw that the neurological activation patterns of behavioral innovativeness
are associable with episodic memories, mental time travel (projection of future usage),
and qualifying attempts, all of which are connected to mental simulation approaches.
Lastly, the fMRI experiment revealed distinct neuronal activations. In particular, activa-
tion of the anterior region of the insula stood out. Along with our exploratory analysis,
the anterior insula repeatedly showed the most robust activation relative to other brain
regions. The activation occurred exclusively during the behavioral innovativeness condi-
tion. The subsequent PLS-SEM analysis further revealed that the extracted ROI for the

anterior insula has the strongest correlation with the participants’ self-reported scales.

In sum, the cumulative dissertation consists of three essays, which advance our un-
derstanding of how consumers adopt product innovations. Each essay utilizes a different
methodological approach to address identified research potentials. More specifically, es-
say I systematically summarizes the heterogeneous and fragmented body of literature on
innovation adoption theory using a bibliometric analysis and proposes several fruitful
research avenues. Essays II and III contribute empirical insights to distinct stages of Rog-
ers’ innovation decision process. While essay II applies an explorative approach to inves-
tigate determinants of temporary rejections occurring during the decision stage, essay 111

demonstrates how neuroscientific tools (fMRI) are conductive to overcome long hold



CHAPTER 5 155

methodological limitations of traditional data collection tools to study consumers’ new

product perception in the knowledge stage.
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13 JPIM wakami the Technology Acceptance Model 2009
" How to Overcome Pro- Change Bias: In- I
114 IPIM Tglke and Heiden- gorporatlpg PaSSI.VC and Agtlve Innpya— 2013
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. Talke and " Information in Launch Messages: Stimu- .
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Appendix 1.2

Survey to identify relevant journals

Gender

female

Thank you for participating in my short survey. It will only take 3 minutes of your time.

1) In the following i would like to ask you to answer the demographic and experience related questions.

male

other

The aim of this survey is to identify the most relevant journals for consumer-focused innovation adoption literature.
Building on your choices, i will then systematically screen the journals databases and perform a bibliographic analysis to identifed
articles to hopefully reveal fruitful research ares for our scientific community.

Please indicate your
gender by placing a "X"
in the corresbonding
white cell

Expertice in academia

—A

2) Next, i would like to ask you to name the most r

you can name as many Journals as you want. Please indicate you

Once your done, please send the short survey to jan.millemann@uni-saarland.de

years

e by plaing an "X" in the white cell nex

gain, i very much appreciate your support. ---

Please write your
experience in years in

Journal Name
(sorted alphabetically)

CHOICES

(please mark with X)

Journal Name
(sorted alphabetically)

CHOICES
(please mark with X)

Academy of Management Annals

Journal of International Marketing

Academy of Management Journal

Journal of Management

Academy of Management Perspectives

Journal of Management Inquiry

Academy of Management Review

Journal of Management Studies

AMS Review

Journal of Marketing

British Journal of Management

Journal of Marketing Research

Business Research

Journal of Product Innovation Management

California Management Review

Journal of Retailing

European Management Journal

Journal of Service Management

Industry & Innovation

Journal of Service Research

International Journal of Innovation
Management

Journal of Small Business Management

International Journal of Management Reviews
IIMR

Journal of the Academy of Marketing Science

International Journal of Research in
Marketing

JPP&M Journal of Public Policy & Marketing

International Marketing Review

JPSSM - Journal of Personal Selling & Sales
Management

Journal of Advertising

Long Range Planning

Journal of Applied Psychology

Management Science

Journal of Behavioral and Experimental
Economics

Marketing Letters

Journal of Behavioral Decision Making

Marketing Science

Journal of Business Economics (JBE) (friiher:

Zeitschrift fiir Betriebswirtschaft ZfB) Psychology & Marketing
Journal of Business Research R&D Management
Journal of Business Venturing (JBV) Research Policy

Journal of Consumer Psychology

Review of Managerial Science

Journal of Consumer Research

Scandinavian Journal of Management

Journal of Economic Psychology

Science

Journal of Forecasting

The Journal of Technology Transfer

Journal of Interactive Marketing

Schmalenbach Business Review

Other:
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Appendix II Chapter 3 (Essay 2) To Buy or Not to Buy? Investigating Determinants

and Differences of Temporary and Continuous Rejections of Innovations

Appendix II.1

Framework of potential reasons for innovation rejections based on

Talke and Heidenreich (2014)

Functional Barriers (Innovation-specific Factors)

Barrier Definition Source
fers t ived lack of relati t -
e o ek s s tn, 205
Barrier periorp y g and Sheth, 1989)
ternatives
Complexity occurs if an innovation is pe.rceived as relatively diffi- (Ram, 1987: Rogers,
i cult to understand (complexity of the idea) or use
Barrier . . 2003)
(complexity of execution)
. . . . . Laukk: , Sinkko-
Trialability relates to perceived difficulties in testing the innova- (Laukkanen, Sinkko
Barri i or to adopfi nen, and Laukkanen,
ion prior to adoption
arrier on prior to adoptio 2008; Ram, 1987)
. . . . . . Laukk: t al.,
Comg?atibilily erperge§ if an innovation is perceived as incompatible (2 0?)1;; I\E/lII(I)T:siv(?rth and
Barrier with existent and past products

Suortfi, 2001)

Co-dependence

emerges if consumers perceive a product as depending

(Laukkanen et al.,
2008; Molesworth and

Barrier too heavily on additional products for full functionality Suortfi, 2001)
Communicability  reflects a perceived ineffectiveness when describing (Moore and Benbasat,
Barrier the benefits or shortcomings of an innovation to others ~ 1991; Rogers, 2003)

. . Mol th and Su-
Visibility emerges when consumers perceive difficulties in ob- (Molesworth and Su
Barri serving others using the innovation ortfl, 2001; Moore and

arrier )
8 8 Benbasat, 1991)
Barrier > dpdated, P and Foxall, 1998)
consumer needs
Realisation occurs if the time span before the benefits of the inno-
. . . . . (Ram, 1987)

Barrier vation become manifest is perceived as too long
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Psychological Barriers (Innovation-specific Factors)

Barrier Definition Source
Norm occurs if an innovation is perceived as violating group (Laukkanen et al.,
Barrier norms, or societal and family values 2008; Ram, 1987)
relates to unfavorable associations attributed to an in- .
Image novation, such as its brand, manufacturer, or countr (Kuisma et al., 2007,
Barrier Hom : . ¥ Ramand Sheth, 1989)
of origin
relates to the innovation’s inconsistencies with past ex-
Usage eriences that threaten to disrupt established s: e pat (Hoeffler, 2003; Ram
u -
Barrier P P 8P and Sheth, 1989)
terns
Information relates to perceived information asymmetries that .
s . P . Y (Kuisma et al., 2007)
Barrier make consumers uncertain of unwanted consequences
(Bredahl, 2001; Pandit,
Personal Risk fear that an innovation entails physical risks or that it Karpen, and Josiassen,
Barrier could cause harm to one’s property 2008; Ram and Sheth,
1989)
. . . Molesworth and Su-
Functional Risk ~ fear that the innovation performs improperly and func- ( .
. . . ortfi, 2001; Pandit et
Barrier tions unreliably

al., 2008)

Economic Risk

fear that the innovation represents a bad value for

(Szmigin and Foxall,
1998; Woodside and

Barrier money Biemans, 2005)
Socic%l Risk fear that the .innovation will prompt disapproval from (Ram and Sheth, 1989)
Barrier relevant social groups
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Inclination to Resist Changes (Adopter-specific Factors)

Barrier Definition Source
Routzjne refers to the tendency to Tesi.st chang§ because of fear (Nov and Ye, 2008)
Seeking to lose control over certain life situations
C(.)g.m:tive represe'nts a form o'f stgbbornness and u'nwillingness (Rokeach, 1960)
Rigidity to consider alternative ideas or perspectives
Emoti.onal describes a person’s limited ability to cope with (Swilley, 2010)
Reaction change as a stressor

refers to the extent to which individuals are dis-
Short-Term . . . .
Focus tracted by the short-term inconveniences involved in (Oreg et al., 2008)
change
Status Quo Satisfaction (Situation-specific Factors)

Barrier Definition Source

Stat

atus Quo o (Dethloff, 2004; Helm,
Satisfaction - reflects satisfaction with existing products 2001)
Product
Status Quo (Cowart, Fox, and Wil-
Satisfaction - reflects satisfaction with the extent of innovation son, 2008; Wood and
Innovation Swait, 2002)
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First-order measurement model

Appendix I1.2

Appendix I1.2 a First-order measurement model — Active Innovation Resistance (AIR)
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Appendix [1.2 b First-order measurement model - Passive Innovation Resistance (PIR)
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Appendix I1.2 ¢ First-order measurement model - Transactional Innovation

Resistance (TIR)
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Appendix 1.2 d First-order measurement model — Intention to temporary /

continuously reject
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Appendix I1.3

Second-order measurement model

Appendix II.3a  Second-order measurement model - Active Innovation

Resistance (AIR)

Functional Barriers

Temporary Rejection

Continuous Rejection

1 Order Construct VIF=1.737 VIF=2.101
Weights t-value Weights t-value
Value Barrier 0.277 13.754 0.178 13.804
Complexity Barrier 0.100 5.089 0.121 8.518
Trialability Barrier 0.196 14.870 0.158 13.445
Compatibility Barrier 0.244 16.041 0.186 16.134
Co-dependence Barrier 0.044 1.425 0.167 15.126
Communicability Barrier 0.273 12.696 0.177 13.621
Visibility Barrier 0.181 8.541 0.175 14.047
Amenability Barrier 0.214 13.851 0.199 19.648
Realisation Barrier 0.007 0.067 0.155 12.151

Psychological Barriers

Temporary Rejection

Continuous Rejection

1 Order Construct VIF=2.596 VIF=2.197
Weights t-value Weights t-value
Norm Barrier 0.287 15.709 0.311 17.086
Image Barrier 0.243 21.066 0.244 17.955
Usage Barrier 0.060 1.687 0.145 5.618
Information Barrier 0.251 13.242 0.208 10.874
Personal Risk Barrier 0.206 19.990 0.082 2.956
Functional Risk Barrier 0.134 3.057 0.048 1.708
Economic Risk Barrier 0.169 4.876 0.278 19.675
Social Risk Barrier 0.095 2.209 0.204 11.340
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Appendix II1.3 b Second-order measurement model — Passive Innovation

Resistance (PIR)
Inclination to Resist Changes
Temporary Rejection Continuous Rejection
1%t Order Construct VIF=2.903 VIF=3.515
Weights t-value Weights t-value
Routine Seeking 0.295 30.320 0.283 34.643
Cognitive Rigidity 0.212 13.845 0.241 18.618
Emotional Reaction 0.329 33.340 0.314 32.339
Short-Term Focus 0.335 30.791 0.322 35.082
Status Quo Satisfaction
Temporary Rejection Continuous Rejection
1%t Order Construct VIF=1.129 VIF=1.209
Weights t-value Weights t-value
Status Quo - Satisfaction 0.698 14.782 0.693 20.694
Product
Status Quo  Satisfaction 0.517 10.328 0.488 17.335
Innovation

Appendix II.3 ¢ Second-order measurement model - Transactional Innovation
Resistance (TIR)

Monetary Constraints

Temporary Rejection Continuous Rejection
1% Order Construct VIF=1.454 VIF= 1.005
Weights t-value Weights t-value
Price Restrictions 0.765 13.519 0.657 2.689
Financial Restrictions 0.551 9.491 0.799 3.208

Purchase Constraints

Temporary Rejection Continuous Rejection
1t Order Construct VIF=1.452 VIF=1.0
Weights t-value Weights t-value
Time Restrictions 0.972 20.532 0.733 4.496

Availability Restrictions 0.256 1.914 0.682 3.538
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Overview findings systematic literature review

Appendix 11.4:
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Appendix IIT Chapter 4 (Essay 3): A Sneak Peek into the Brain: Investigating Neu-
ronal Reactions to New Products Using Functional Magnetic Resonance Imaging

(fMRI)

Appendix III.1 Differences in reaction time between conditions

1800

1750 1743,83

1700

B Behavioral

1650 Innovativeness

& Functional

1600 Innovativeness

u Baseline
1550

Reaction Time in ms

1500

1450

1400

Condition

*H*p <0.01; **p < 0.05; *p < 0.1; n.s. = not significant

Mean SD

Condition N Total Events N Missed Action N Reaction
in ms.

Beha\.lloral 5496 31 5465 1743,83 474,014
Innovativeness

Functional 5502 25 5477 1544,03 409,616
Innovativeness

Baseline 5514 28 5486 1526.17 385,537

Total 16512 84 16428
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Appendix 1.2 Whole brain analysis results

Appendix II1.2 a Whole brain analysis results (contrast functional innovativeness
> baseline)

functional innovativeness > baseline

Cluster Level Peak Level MNI Correlate
PFWE- kE P uncorr. PFWE— T Z P uncorr. X Y Z
0000 185 0002 0000 621 603 0000 -10 52 44 MedialPrefron-
tal Cortex
Dorsomedial
0.000 580 5.74 0.000 -8 58 38 Prefrontal Cor-
tex
0011 483 475 0000 -6 62 2g MedialPrefron-
tal Cortex
0004 48 0084 0011 485 477 0000 -56 -64 oo | nieriorParictal
Lobule
0.013 480 472 0000 -54 -68 30 Angular Gyrus
0021 10 0419 0011 485 477 0000 54 42 o  MiddieTem-
poral Lobule
Posterior Cingu-
0014 18 0276 0023 466 458 0000 -4 -50 32

late Cortex
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Correlate

ROI center

-10

52

44

Medial
Prefrontal
Cortex

58

38

Dorsomedial
Prefrontal
Cortex

62

28

Medial
Prefrontal
Cortex
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X Y VA Correlate Anatomic ROI center
Inferior Parietal
-56  -64 20
Lobule
54 68 30 Angular
Gyrus
Middle
-54 42 0 Temporal
Lobule
Posterior
-4 -50 32 Cingulate

Cortex
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Appendix I11.2 b Whole brain analysis results (contrast behavioral innovativeness
> functional innovativeness)
behavioral innovativeness > baseline
Cluster Level Peak Level MNI Correlate
PFWE— kE P uncorr. PFWE— T Z P uncorr. X Y Z
0000 2493 0000 0000 9.63 Inf 0000 4 14 56  upplementary
Motor Cortex
0000 909 Inf 0000 2 20 4g  upplementary
Motor Cortex
0000 626 608 0000 -12 42 4 MedialPrefrontal
Cortex
0000 3044 0000 0000 832 Inf 0000 48 13 3p DorsolateralPre-
frontal Cortex
0.000 7.88 7.54 0.000 380 22 -4 Anterior Insula
0000 648 629 0000 38 48 4  DorsolateralPre-
frontal Cortex
Superior Parietal
0.000 1138 0.000  0.000 815 7.77 0000 -36 -72 48 Lobule Intraparie-
tal Sulcus
0.000 726 699 0000 -36 -64 36  Angular Gyrus
0.000 648 0000 0000 808 7.72 0.000 34 26 4  Anterior Insula
Posterior Cingu-
0000 289 0000 0.000 679 656 0000 -2 -30 32
late Cortex
0000 637 619 0000 0 38 26 T osteriorCingu-
late Cortex
0001 87 0025 0000 662 642 0000 -54 42 ¢ MiddleTemporal
Lobule
0000 160 0004 0000 592 577 0000 -6 -72 44 Precuncus
Superior Parietal
0001 110 0014 0000 587 573 0000 48 -64 44
Lobule
0011 24 0211 0010 487 478 0000 44 20 30 DorsolateralPre-
frontal Cortex
0009 29 0171 0017 474 466 0000 36 2 54  Premotor Cortex
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X Y Z Correlate Anatomic ROI center

Supplementary
4 14 >6 Motor Cortex

) 20 43 Supplementary
Motor Cortex
\
-12 42 46 Medial Prefrontal 0
Cortex
Dorsolateral

-48 18 32 Prefrontal Cortex ‘
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X Y VA Correlate Anatomic ROI center
-38 22 -4 Anterior Insula .
Dorsolateral
-38 48 4 Prefrontal Cortex ‘
Superior Parietal
36 72 48 Lobule
Intraparietal
Sulcus
36 -64 36 Angular Gyrus ’
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X Y VA Correlate Anatomic ROI center
34 26 4 Anterior Insula ‘
5 30 1 . Posterior
Cingulate Cortex
Posterior
0 -38 26 .
Cingulate Cortex ‘
Middle Temporal
54 42
| | - ‘




APPENDIX 219

X Y z Correlate Anatomic ROI center

-6 -72 44 Precuneus .
48 64 44 Supeiizlzliirietal ‘
wom o Dol .
36 2 54 Premotor Cortex .
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Appendix II1.2 ¢ Whole brain analysis results (contrast behavioral innovativeness

> functional innovativeness)

behavioral innovativeness > functional innovativeness

Cluster Level Peak Level MNI Correlate
T T T Z  Pueor X Y Z
0000 1086 0000 0000 7.06 681 0000 0 20 4g Supplementary
Motor Cortex
0000 813 0000 0000 637 619 0000 48 13 3z Dorsolateral Pre-
frontal Cortex
0006 499 490 0000 -46 32 20 |\nferiorFrontal
Gyrus
Intraparietal Sul-
0000 595  0.000 0000 619 602 0000 -32 -70 50 e
0000 576 563 0000 30 -62 4o |mraparietalSul-
Cus
0.000 200 0.002 0000 608 592 0000 -36 20 -4  Anterior Insula
0.000 559 5.46 0.000 32 24 4 Anterior Insula
0000 191 0002 0000 600 584 0000 -38 46 o DorsolateralPre-
frontal Cortex
0000 262 0000 0000 598 583 0000 34 26 4  Anterior Insula
Posterior Cingu-
0019 12 0375 0017 474 466 0000 -2 -34 28

late Cortex

0018 13 0355 0030 459 452 0000 -6 -74 46 Precuncus
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X Y VA Correlate Anatomic ROI center
-

0 20 43 Supplementary Motor

Cortex

Dorsolateral
-48 18 32 Prefrontal Cortex ‘
46 3 20 Inferior Frontal Gy- ‘
rus

32 70 50 Intraparietal

Sulcus
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X Y VA Correlate Anatomic ROI center
Intraparietal
30 -62 40
Sulcus
-36 20 -4 Anterior Insula
-32 24 4 Anterior Insula
13 46 ) Dorsolateral

Prefrontal Cortex
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X Y VA Correlate Anatomic ROI center
34 26 4 Anterior Insula
5 34 28 ' Posterior
Cingulate Cortex
-6 -74 46 Precuneus
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Appendix III.3  Correlation analysis

Appendix II1.3 a Correlation analysis (contrast functional innovativeness > baseline)

functional innovativeness > baseline

Correlate Functional
Innovativeness
Path Sig.
L Angular Gyrus 0.033 0.595
L Dorsomedial Prefrontal Cortex 0.013 0.225
L Inferior Parietal Lobule 0.025 0.423
L Medial Prefrontal Cortex 0.087 1.450
L Medial Prefrontal Cortex 0.016 0.253
L Middle Temporal Lobule 0.149 2.531
L Posterior Cingulate Cortex -0.078 1.297
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Appendix II1.3 b Correlation analysis (contrast behvaioral innovativeness > baseline)

behavioral innovativeness > baseline

Correlate Behavioral
Innovativeness
Path Sig.
L Angular Gyrus 0.274 4.837
R Anterior Insula 0.132 2.121
L Anterior Insula 0.322 5.240
L Dorsolateral Prefrontal Cortex 0.126 1.868
R Dorsolateral Prefrontal Cortex 0.061 1.058
L Dorsolateral Prefrontal Cortex 0.149 2.207
L Medial Prefrontal Cortex -0.047 0.615
L Middle Temporal Lobule 0.200 2.989
L Posterior Cingulate Cortex 0.131 1.992
L Posterior Cingulate Cortex 0.152 2.336
L Precuneus 0.141 2.148
R Premotor Cortex 0.207 3.010
L Superior Parietal Lobule 0.234 3.702
R Superior Parietal Lobule 0.135 2.161
L Supplementary Motor Cortex 0.104 1.989
L Supplementary Motor Cortex 0.103 1.830




226 APPENDIX

Appendix II1.3 ¢ Correlation analysis (contrast behavioral innovativeness
> functional innovativeness)

behavioral innovativeness > functional innovativeness

Correlate Behavioral Functional

Innovativeness Innovativeness

Path Sig. Path Sig.
L Anterior Insula 0.206 3.228 -0.034 0.497
R Anterior Insula 0.133 2.214 0.042 0.693
L Anterior Insula 0.334 5.595 -0.033 0.420
L Dorsolateral Prefrontal Cortex 0.152 2.224 -0.064 0.930
L Dorsolateral Prefrontal Cortex 0.158 2.405 0.028 0.420
L Inferior Frontal Gyrus 0.133 1.888 -0.056 0.744
L Intraparietal Sulcus 0.246 4.061 -0.010 0.144
L Intraparietal Sulcus 0.178 2.968 0.051 0.749
L Posterior Cingulate Cortex 0.147 2.468 0.044 0.676
L Precuneus 0.134 2.085 0.049 0.791
L Supplementary Motor Cortex 0.103 2.082 0.045 0.744

N = 258; Bootstrapping with 1000 samples; IV measured with three items; Calculation of BI FI in sep-
arate models; Controls: Age, Gender, Education;
*H%*p <0.001; **p <0.01; *p < 0.05; n.s. = not significant
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Appendix 1.4 Findings meta-analysis

Appendix I11.4 a Findings meta-analysis contrast functional innovativeness > baseline

est. Posterior proba-

Correlate* Associated Term z-Score bility

L Angular Gyrus memories 5.07 0.79

L Dorsomedial Prefrontal Cortex comprehension 6.03 0.80
L Inferior Parietal Lobule recognition 4.59 0.72

L Medial Prefrontal Cortex attribute 4.59 0.86

L Middle Temporal Lobule semantic 11.46 0.79

L Posterior Cingulate Cortex thinking 4.78 0.78

Appendix II1.4 b Findings meta-analysis contrast behvaioral innovativeness > baseline

est. Posterior proba-

Correlate Associated Term z-Score bility

L Angular Gyrus memory retrieval 4.38 0.78

L Anterior Insula response inhibition 5.24 0.71

R Anterior Insula stop signal 4.4 0.74

L Dorsolegz\ifrefrontal memory 6.51 0.64
R Dorsolz:zilifrefrontal target detection 5.34 0.83
L Medial Prefrontal Cortex self referential 5.07 0.83
L Middle Temporal Lobule visual word 7.26 0.84
L Posterior Cingulate Cortex memory retrieval 4.37 0.75
L Precuneus encoding retriveal 53 0.82

L Premotor Cortex spatial 5.78 0.67

L Superior Parietal Lobule episodic memory 3.53 0.74
R Superior Parietal Lobule self 3.99 0.69
L Supplementary Motor Cortex retrieval 4.89 0.63

* Similar coordinates within the same contrast have been merged
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Appendix III.5 fMRI experimental task sequence
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Appendix II1.6 fMRI data acquisition

fMRI (EPI) scan: Two runs of each 871 scans, each including 4 prescans in respect to the
saturation effect from radio pulses. These prescans were further excluded from data pro-
cessing. Scan parameters: TR = 1,78 ms, TE = 30 ms, flip angle = 90°, resolution = 3.0
mm X 3.0 mm x 3.0 mm, 0.75 mm gap between slices, and FOV = 192 mm.
Anatomical scans: Three Dimensional Magnetization Prepared Rapid Acquisition of Gra-
dient Echoes (MPRAGE) sequence with following scan parameters: echo time [TE] /
repetition time [TR] / inversion time = 2.13 / 1900 / 900 ms, flip angle = 9°, matrix = 256
x 256, field of view [FOV] = 256 mm, resolution = 0.94 mm x 0.94 mm x 0.9 mm, 192

saggital slices of 0,9 mm thickness without gap
Appendix II1.7 experimental icons

Before entering the fMRI, we introduced the participants to the experimental symbols.
Each symbol has been identified and extensively pretested with Interviews and fMRI ex-
periments to avoid misinterpretation and ambiguous neuronal activity. Associations: a)
From your perspective, which product offers more innovative functionality? (Functional
Innovativeness); b) From your perspective, which product is heavier? (Baseline Condi-
tion); ¢) From your perspective, which product is more difficult to use? (Behavioral In-
novativeness)

a) b) ©)
]

> |
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Appendix II1.8 Overview experimental stimuli

E i tal
Xperimenta Product Name Weight Price*
Use
-
i Floor 4.4 kg 17€
- - lamp
Baseline
Products
' St
@: one 6.3 kg 15¢€
lamp
o )
\_ Iron 1.8 kg 21€
Non  ——
innovative
Products . Deskt.
- eSRoP 6.3 ke 38€
printer
B ]
Smart-
14k 22
. watch 0 & 0€
Graph
- tablet 0.28 kg 39€
1
B Solarbase 1740 28€
station
Innovative
Products Portable
L [ smartphone 0.29 kg 160 €
printer
B Laser
® 14k 1
keyboard 0 g 60€
Gesture
[ ] controller 0.19 kg 130 €

* Product Prices from Summer 2016
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