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Abstract

Purpose — Despite the increasing attention given to product-service integration (PSI), little is known about this
innovation strategy from a key decision-maker’s perspective. To address this gap, our study draws from
personality psychology and decision-making (DM) logics theory to better understand why and how companies’
decision-makers strategize for PSL

Design/methodology/approach — Using an abductive, empirics-first approach, we identify the study’s
theoretical building blocks, followed by an exploratory quantitative analysis to generate new theory.
We propose a fit-as-mediation conceptual framework suggesting that (1) specific personality traits [i.e. honesty-
humility (H), emotionality (E), extraversion (X), agreeableness (A), conscientiousness (C) and openness to
experience (O) (HEXACO)] make decision-makers more likely to include PSI in their company’s strategy and (2)
depending on their personality, they apply different DM logics (i.e. causation or effectuation) to do so. To
empirically examine this, we use data from 289 SMEs’ decision-makers.

Findings — We report several meaningful relationships among our key theoretical constructs. For instance, we
find that conscientious decision-makers are more likely to develop a PSI strategy via causation, whereas
extravert decision-makers are more likely to do so via both causation and effectuation.

Originality/value — This service study is the first to apply the well-established HEXACO Personality
Inventory to companies’ key decision-makers. Moreover, it contributes to the microfoundations of PSI strategy
and DM logic theories.
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1. Introduction

The integration of products and services by companies, originally coined “servitization”
(Vandermerwe and Rada, 1988; Nudurupati ef al, 2016), is an innovation strategy that shifts
the focus from supplying basic products and services to integrated offerings that are jointly
better capable of satisfying customer needs. By way of shortcut, we refer to it as product-
service integration (PSI). This innovation trend is mirrored in academia, where research
attention for PSI is increasing, becoming more diverse along the way (Rabetino ef al, 2021;
Kowalkowski et al., 2022).

We gratefully acknowledge the funding by the Flemish Agency for Innovation and Entrepreneurship
(VLAIO) for the Ambition in Entrepreneurship (AiE) project carried out by Antwerp Management
School, UNIZO, and Graydon Belgium, wherein we collected the data for this study.
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JSTP So far, the literature has primarily focused on why and how companies pursue PSI growth
345 (Kowalkowski et al., 2017b). However, to date, little attention is paid to the human dimension,
’ specifically regarding the people actually making the decisions (Rabetino et al,, 2018; Chen
and Wang, 2021). This black box is critical because key decision-makers generally have a
large influence on companies’ strategic vision and implementation (Felin and Foss, 2005;
Hoang et al, 2023). The microfoundations movement in strategic management and
638 organization theory helps shed light on this issue by considering micro-level entities, such
as the individuals who make up the organization, to explain higher-level phenomena, such as

companies’ innovation strategies (Felin et al., 2015).

In part, prior PSI work already recognizes the importance of microfoundations
(Valtakoski, 2017). For instance, it has been found that decision-makers’ cognitions often
prevent companies from extending into PSI (Gebauer ef al.,, 2005; Gebauer, 2009), and that
their goal orientation affects service performance (Yen et al, 2022). Not only the service
orientation of companies’ leadership but also that of their personnel makes a significant
contribution to PSI performance (Gebauer et al., 2010). Specifically, individual personality
traits, such as being extravert, flexible, and eager to learn, partially explain why service
employees are successful in their work (Ulaga and Loveland, 2014; Hu and Lin, 2021).
However, such microfoundations studies are still far and between, and it remains unclear
what psychological mechanisms underlie PSI strategy development (Rabetino ef al., 2017
Coreynen et al., 2020Db).

The aim of this study is to further develop the microfoundations perspective on PSI by
linking a personality perspective to a decision-making (DM) lens. First, we use the well-
established HEXACO Personality Inventory (Lee and Ashton, 2004) from Psychology to find
how key decision-makers’ distinct personality traits—Honesty-Humility (H), Emotionality
(E), eXtraversion (X), Agreeableness (A), Conscientiousness (C), and Openness to Experience
(O)—relate to PSI. Second, we draw from the field of Entrepreneurship to find how two
contrasting DM logics—causation and effectuation (Sarasvathy, 2001)—relate to PSI. Third,
we investigate different fits, specifically fit-as-mediation (Venkatraman, 1989), between
personality traits and DM logics in relation to PSI. In this way, we further reveal the
microfoundations of PSI by examining how those aspects work together. Specifically, we
answer two research questions: (1) Do decision-makers’ personality traits influence the extent
to which their company’s strategy includes PSI; and (2) if so, does that influence operate via
specific DM logics? Following an abductive, empirics-first approach (Setre and Van de Ven,
2021; Golder et al., 2023), we perform an exploratory empirical analysis to answer these two
questions, after which we develop theory to provide plausible explanations for the origins of
PSI strategy from a microfoundations perspective.

For the empirical analysis, we use rich multi-level data of 289 key decision-makers
(i.e. owners and/or CEOs) at the helm of small and medium-sized enterprises (SMEs) from a
variety of sectors. Analyzing these data is both appropriate and relevant for the following
reasons. First, key decision-makers have a large influence on SMEs’ strategies, goals, and
behaviors (Boone et al., 1996; Rauch and Frese, 2000). Therefore, the company’s strategy often
reflects their personal choices (van Gelderen et al, 2000; Powell et al, 2011). Second, by
considering companies from different sectors, the findings can be generalized to a wider set of
industries, as is also called for in both PSI research (Kowalkowski et al., 2017b; Rabetino et al,
2018) and effectuation studies (Chandler et al,, 2011; Fisher, 2012).

So, this study contributes to the service literature, particularly on servitization and service
business model innovation, by further investigating the microfoundations of PSL
Complementary to earlier work that used a motivational perspective for exploring why
key decision-makers pursue PSI (Coreynen ef al, 2020b), the present study considers key
decision-makers’ personality traits and DM logics to find out Zzow they develop such an
innovation strategy. This study’s findings unlock several opportunities for further research.
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Furthermore, it raises awareness that strategy is determined not only by factors present at Product-
the level of the organization, but also by those rooted in the individual. This, amongst others, service
has implications for companies’ own recruitment and promotion policies (Kohtamaki et al, inteoration and
2015; Hu and Lin, 2021). We return to these implications in further detail at the end of this gr .

article. personality

2. Methodology: abduction 639
In service research, the deductive causal explanation approach is very popular (see, e.g.

Kohtamaki ef al, 2015), with a central role for ex ante formulated hypotheses that are

quantitatively tested using multivariate statistics. To the extent that we develop theory

inductively, we tend to use qualitative research methods, with hypotheses or propositions

emerging ex post, after data analysis (Pratt ef al, 2020). In the current paper, we take a

different route: abduction, and we do so quantitatively through an empirics-first approach

(Golder et al., 2023).

Abduction is a form of generative reasoning that begins with observing and confirming a
phenomenon followed by generating and evaluating ideas that may explain that
phenomenon for subsequent deductive testing and inductive constructing (Seetre and Van
de Ven, 2021). It contributes to the advancement of science by allowing for discovery through
the exploration of data to produce plausible explanations (Behfar and Okhuysen, 2018). The
term “abduction” was originally coined by Peirce (1932), who said that “Deduction, proves that
something ‘must’ be; Induction shows that something actually is’ operative; Abduction merely
suggests that something ‘may be’” Our goal is thus to engage in exploratory quantitative
abduction, not formulating hypotheses ex ante but providing insights ex post. We do not do so
blindly, as we select the variables to be included in our exercise after a careful review of the
literature, akin to deduction (Schurz, 2008). So, the abductive, empirics-first approach offers a
third way, complementary to quantitative deduction and qualitative induction (Golder et al,
2023), with the value added of being highly suitable to explore complexity (Eden and
Nielsen, 2020).

Following prior studies in this tradition (e.g. Dikova et al, 2017; Coreynen et al., 2020b), we
apply abduction in three steps: (1) identifying the study’s theoretical building blocks through
a careful review of the literature, ending up with a conceptual framework; (2) performing an
exploratory quantitative analysis; and (3) generating new theory. So, we first review the
literature on PSI to identify potentially relevant ex ante theoretical building blocks of ex post
hypotheses through limited deduction, offering a preliminary conceptual framework for
further investigation. Next, we execute a comprehensive quantitative analysis on the
collected data as a form of exploratory induction to investigate the relationships among the
selected elements. This is instrumental in identifying any precise relationships in terms of
direction, nature, and size between any of the selected theoretical building blocks. Finally,
based on a dialog between the empirical findings and the consulted literature, we refine the
conceptual model and develop specific ex post hypotheses as input for further investigation
by later studies.

3. Theoretical building blocks

3.1 PSI

Across sectors, there is a growing tendency for companies to shift their business focus toward
integrated products and services, also referred to as “solutions” (Davies, 2004), “hybrid
offerings” (Ulaga and Reinartz, 2011), and “product-service systems” (Beuren et al., 2013). Key
to this transition is the understanding that, to better serve customers, companies should
innovate by attending to their specific and unique needs rather than merely updating and
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JSTP selling standard products and services. For instance, companies can customize their offering

345 depending on customers’ wishes, make their products available for use (e.g. through leasing)

’ or charge customers depending on their use of the product or service (Tukker, 2004; Witell

and Lofgren, 2013). Among industrial manufacturers, this shift is commonly referred to as

“service infusion” or “servitization”, the latter considered a more fundamental change in

company’s business model (Kowalkowski ef al, 2017a; Raddats et al., 2019). Besides large

640 companies, SMEs are integrating products and services as well (Kwak and Kim, 2016;

Ambroise et al, 2017), from manufacturing and textile (e.g. Bellandi and Santini, 2019) to

energy (e.g. Gebauer and Binz, 2019), agriculture (e.g. Baluch et al, 2017), and even food (e.g.
Boccia et al., 2019).

The shift to PSI is often driven by competitive, marketing, and financial factors (Tukker,
2004; Baines et al., 2009). Strategically, it is a way to differentiate from the competition
(Ambroise et al, 2017) and to counter commoditization, a process implying that an
innovative product or technology starts to lose its unique value over time (Matthyssens and
Vandenbempt, 2008). Marketing-wise, it influences customers’ purchasing decisions
positively (Chalal et al., 2015) and strengthens customer loyalty (Rabetino et al., 2017). And
financially, it can lead to long-term performance benefits (Visnjic et al., 2016) as well as
higher income stability, particularly in times of crisis (Mele ef al, 2020; Rapaccini
et al., 2020).

Over the last three decades, research into PSI has evolved from exploring why companies
pursue PSI growth to how they actually do so (Kowalkowski ef al, 2017b). More recently,
studies have started focusing on the decision-maker to help further answer these questions.
For instance, it has been found that decision-makers who are open to risk and recognize
products’ intangible features are more likely to develop a service-oriented business strategy
(Gebauer, 2009). Also visionary leadership and strong managerial commitment are necessary
for successfully delivering integrated products and services (Antioco et al., 2008; Oliva et al.,
2012). Finally, from a motivational perspective, it has been found that the need to achieve
drives decision-makers to pursue PSI, specifically to strengthen their company’s market
leadership position (Coreynen et al., 2020b).

3.2 A personality traits perspective: HEXACO

For long, scholars have tried to explain business strategy from an individual perspective (e.g.
McClelland and Winter, 1971; Schwenk, 1984, 1988). Within upper echelons theory, Hambrick
and Mason’s (1984) seminal article shows that managerial characteristics, such as
demographics and tenure, help predict strategic choice and organizational performance
(Anwar et al, 2021). Besides these observable characteristics, people also bring other
dimensions to an organization, such as cognitions, values, preferences, experiences, motives,
and personalities (Felin ef al, 2012), which may all influence companies’ ambitions and
strategic choices (Boone ef al., 1996).

Personality traits are people’s dispositions to exhibit a certain kind of behavior across
different situations (Caprara and Cervone, 2000). They are enduring and show a degree of
stability over time, particularly during adulthood (Roccas et al, 2002). The HEXACO
personality inventory offers a theoretically grounded and psychometrically validated
measure of six major personality traits—Honesty-Humility (H), Emotionality (E),
eXtraversion (X), Agreeableness (A), Conscientiousness (C), and Openness to Experience
(0). As an improvement over the well-known Big Five (e.g. De Hoogh et al., 2005; Neal et al.,
2012), HEXACO offers a very useful tool for understanding the cause and function of
variation in people’s personality (Lee and Ashton, 2004). Table 1 offers a summary of several
distinct facets associated with each of the six traits (further details can be found in the source
article).
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In the field of entrepreneurship, a stream of research considers the influence of personality Product-
traits. For example, it has been found that the Big Five differentiate entrepreneurs from service
managers (Brandstitter, 2011), and that they mediate the effect of gender on people’s : :

; integration and
endency to become entrepreneurs (Zhang et al, 2009). They have also been reported to .
influence entrepreneurial success and survival (Gorgievski and Stephan, 2016). Specifically personality
conscientiousness has a positive effect on both business creation and performance (Zhao and

Seibert, 2006; Zhao et al., 2010). 641

In PSI research, too, studies have investigated the importance of personality traits,
specifically among service personnel and customers. For instance, introversion,
conscientiousness, and openness have all been associated with high service sales
among salespeople at goods-dominant companies (Ulaga and Loveland, 2014). A revealing
quote by one manager is that “Product salespeople are from Mars, while services salespeople
are from Venus” (Ulaga and Reinartz, 2011, p. 13). Conversely, among service delivery
personnel, extraversion (as opposed to introversion), conscientiousness, and
agreeableness have been found to indirectly impact customer-oriented behavior
(Lanjananda and Patterson, 2009; Lounsbury et al., 2012; Hu and Lin, 2021). Finally, not
only service personnel but also customers, specifically their willingness to participate in a
company’s innovation process, are indirectly affected by their personality profile, with
positive associations having been revealed for extraversion and openness (Filler et al,
2008; Vermehren et al., 2022). The latter is important, because successful PSI not solely
depends on the provider, but often on value co-creation with customers as well
(Helkkula et al., 2018).

However, personality studies in PSI research share two shortcomings. One, they focus
mostly on the people selling and delivering services (e.g. Baines ef al, 2013; Ulaga and
Loveland, 2014) rather than on those making strategic company decisions. Two, they
primarily use qualitative research methods, specifically in the domain of servitization
(Rabetino et al, 2018), which does not allow for finding significant relations between
constructs, controlling for alternative explanations, and generalizing over larger populations
(van Witteloostuijn et al., 2020).

3.3 A deciston-making logic perspective: causation-effectuation

From a neoclassical economics’ standpoint, decision-making is a rational process with the
entrepreneur making decisions after diagnosing the market, setting goals, pursuing a cost-
benefit analysis, and then procuring the necessary means (Pfeffer ef /., 2018; Hauser et al,
2020). Management scholars now refer to behavior that fits within this perspective as using
the “causation” logic (Hensel and Visser, 2020). Besides causation, Sarasvathy (2001)
identified another decision-making (DM, for short) logic: effectuation. The theory of
effectuation argues that decision-makers do not always have sufficient information to a priori
recognize and evaluate opportunities and plan in advance accordingly (Ortega et al., 2017).

Personality trait Facets

Honesty-humility (H) Sincerity, fairness, greed avoidance, modesty

Emotionality (E) Fearfulness, anxiety, dependence, sentimentality

eXtraversion (X) Expressiveness, social boldness, sociability, liveliness

Agreeableness (A) Forgiveness, gentleness, flexibility, patience

Conscientiousness (C) Organization, diligence, perfectionism, prudence

Openness to experience (O) Esthetic appreciation, inquisitiveness, creativity, unconventionality Table 1.
Source(s): Authors own work based on Lee and Ashton (2004) HEXACO facets
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JSTP Rather, they experiment with the means at their disposal and learn along the way. Therefore,
345 effectuation is particularly suited for smaller companies, and for companies active in

’ uncertain situations (Sarasvathy, 2009).

Ample prior innovation studies explain the differences between causation and

effectuation (e.g. Berends ef al, 2014; Klenner ef al., 2022). Originally, Sarasvathy (2001,

p. 245) offered the following definitions: “Causation processes take a particular effect as given

642 and focus on selecting between means to create that effect. Effectuation processes take a set of

means as given and focus on selecting between possible effects that can be created with that set of

means.” An illustrative example is the case of a culinary chef preparing a meal from the menu

by shopping for ingredients in advance and following the recipe (i.e. causation) as opposed to

an improvised meal with the ingredients that happen to be available in the fridge and pantry

(i.e. effectuation). In business strategy, effectuation differs from causation in at least three

aspects: (1) Decision-makers imagine possible courses of action based on the company’s

means rather than goals, (2) they focus on what they are able to lose rather than on expected

returns, and (3) they stay open to unexpected contingencies rather than avoiding them
(Wiltbank et al., 2006).

Validated measures for both DM logics have been developed, with effectuation being split
in different subdimensions according to the theory, namely experimentation (ie. seeking
alternatives based on trial-and-error), affordable loss (i.e. what can they afford to lose),
flexibility (i.e. staying adjustable), and pre-commitments (i.e. engaging in alliances with
customers, suppliers, and other companies in advance) (Chandler et al,, 2011). More recently, it
has been found that the latter can be separated into two more subdimensions: pre-
commitments intensity and pre-commitments advantages, the first referring to the number of
engagements and the intensity with which they have been used and the second to the
advantages they can offer (Vanderstraeten et al, 2020).

After an initial focus on companies’ founding process, studies have started to examine DM
logics within existing firms, specifically SMEs (Berends et al., 2014; Hauser et al., 2020). They
have been studied in relation to several aspects of innovation, including product development
(Berends et al., 2014; Ortega et al., 2017), business model innovation (Brenk ef al.,, 2019; Harms
et al., 2021), servitization (Cui ef al., 2019), and innovation performance (Vanderstraeten et al,
2020). However, the literature still disagrees regarding the nature of the DM construct and
scale. On the one hand, causation and effectuation are considered opposite poles of the DM
continuum (e.g. Brettel et al, 2012). On the other hand, studies find that they are used
interchangeably by entrepreneurs, thus being orthogonal in nature (Pfeffer ef al, 2018;
Smolka et al, 2018; Harms et al,, 2021). Regarding product development, for example, it has
been reported that effectuation is dominant in the early stages and causation becomes more
ruling later (Berends et al., 2014).

Similar findings have been expressed in relation to PSIL. For instance, companies “may
start to servitize unmintentionally to reach the ‘low hanging fruit that can be harvested very early
on’ and may only begin to consider servitization as a strategy and an investment opportunity
after a certain number of services have been sold” (Kastalli and Van Looy, 2013, p. 172), thus
implying the transition from effectuation to causation. Alternatively, they can also move from
causation to effectuation in order to better cope with the complexity and uncertainty of
providing servitization solutions (Cui et al, 2019). Specifically among SMEs, no general,
predefined service transition process has been found (Kowalkowski ef al, 2013), to date,
suggesting both causation and effectuation pathways.

3.4 Conceptual framework
According to the microfoundations view, simply considering the relationship between
decision-makers’ personalities and innovation strategy is insufficient; there needs to be
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mediation through action in the form of decision-making (Frese and Gielnik, 2014; Felin e? a., Product-
2015; Hambrick and Crossland, 2018). Based on the above review of the literature, we present

; : ; ; service
this study’s overall conceptual framework (see Figure 1). To capture complexity, we consider : :
: o s e integration and
how different combinations of factors, also known as “fits”, lead to specific outcomes (Eden lit
and Nielsen, 2020). Specifically, we use fit-as-mediation (Venkatraman, 1989) to examine personality

whether different DM logics (i.e. causation and effectuation) serve as a significant intervening

mechanism between distinct personality traits (i.e. HEXACO) as the antecedent variables and 643
PSI strategy as the outcome variable. This allows us to find not only whether statistically
significant and size-wise meaningful relationships exist among the chosen theoretical
constructs, but also whether personality traits make decision-makers more likely to strategize
for PSI by using different DM logics.

This type of configurational research has been done before, particularly related to the
outer environment (i.e. the context) wherein companies are active. For instance, studies
have looked into the industry conditions shaping companies’ service type choices (Visnjic
et al., 2019) as well as market conditions driving companies’ digital servitization strategies
(Coreynen et al, 2020a). Also, several successful fits between different business
environments and PSI strategies have been identified (Ambroise ef al, 2017; Kohtaméaki
et al., 2019a). However, companies’ innovation strategies are not only the product of their
environment, but also of decisions made by their business leaders (Au et al., 2017; Lovallo
and Sibony, 2018). When external stimuli are plenty—as is often the case—decision-
makers inject a great deal of themselves into their decisions (Schmidt et al., 2012; Hambrick
and Crossland, 2018). With the current study, we take a company-internal perspective by
unpacking companies’ microfoundations, specifically decision-makers’ personality traits
and DM logics.

To complete the mediation triangle, we briefly discuss the relationship between
personality traits and DM logics. Despite the growing body of literature on causation
and effectuation, still relatively little is known about their antecedents (Chandler ef al.,
2011; Smolka et al, 2018). Among the numerous factors affecting decision-making,
individual decision-makers’ characteristics have recently been pinpointed as a research
area deserving attention (Pfeffer ef al., 2018; Hensel and Visser, 2020). For instance, at the
most basic level, it has been found that gender influences the mediated effect of
causation and effectuation on new venture growth (Yang ef al, 2020). Also, distinct
combinations of personality traits have been associated with different types of effectual
decision-making during ventures’ pre-launch phase (Hensel and Visser, 2020). In this
study, we further explore the relationship between personality traits and DM logics in
the context of PSL

Personality
traits

Decision-
making logics

* Causation

{ o Effectuation Figure 1.
Conceptual framework
Source(s): Authors’ own work
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JSTP 4. Exploratory analysis
345 4.1 Data collection
’ For this study, we use data from the Ambition in Entrepreneurship (AiE) project. AiE is a

professional consulting service developed by Antwerp Management School (AMS), the
University of Antwerp (UA) and UNIZO (the Flemish association for local SMEs), funded by
VLAIO (the Flemish government agency for innovation and entrepreneurship). The core of

644 AiE is a consulting track with a professional consultant trained by the academic team of AMS
and UA. Importantly, the intake procedure of AiE implies that only key decision-makers

participate in the project. Given our focus on SMEs, close to 90% of the respondents are

owner of the enterprise.

The consultant’s final advice is based on several conversations with the company’s key
decision-maker (or, occasionally, team of decision-makers) that took place over the course of
one to four months in combination with questionnaires that are each time completed by the
decision-maker beforehand. One questionnaire focuses entirely on the company, such as its
strategy (including PSI), way of decision-making (i.e. causation and/or effectuation), among
many other business topics; another involves characteristics of the decision-maker(s), such as
their personality type (e.g. HEXACO), basic characteristics (e.g. age, gender, and education),
and more. Additional information about the company (e.g. foundation year, size, and sector) is
obtained through Graydon Belgium (a credit-counseling services provider of secondary
objective data). The data are matched based on several common identifiers, including the
participants’ names, e-mail addresses, and companies’ VAT numbers. Further details about
AiE can be found in the article by van Witteloostuijn ef al (2020).

Various practices and techniques are used to avoid issues related to common-method
variance and social desirability bias (Chang ef al, 2010). First, participants are asked at the
start of each questionnaire to answer the questions as honestly as possible, emphasizing that
there are no right or wrong answers and that their answers will be treated with the highest
level of confidentiality. Second, the data used for the analysis stem from different sources,
namely two different questionnaires (with a delay of several weeks in-between) and
secondary data from Graydon. Third, the participants are unaware of the subject of the
current study, and some items are reverse-coded, reducing the likelihood of participants
giving desirable or similar answers, respectively. More generally, the coaches explain to the
participants that high-quality and fitting advice requires unbiased and honest information.

4.2 Measures

4.2.1 PSI strategy. Among a list of several business trends (e.g. globalization and
digitalization), we ask companies’ key decision-makers to rate on a five-point Likert
agreement scale (from 1 = totally disagree, to 5 = totally agree) whether their venture has
developed a strategy that includes the integration of products and services. This measure is
the same as used in prior studies (Coreynen et al., 2020a, b) and aligns well with earlier
definitions of service integration and servitization (Vandermerwe and Rada, 1988; Kwak and
Kim, 2016). Moreover, single-item measures are particularly useful for organizational
psychology research (Matthews ef al, 2022), as is the case in the microfoundations of PSL
Thus, our focus is on the degree to which companies have included PSI in their strategy.
So, whether products and services have actually been integrated is not what we examine here;
we are interested in the degree of PSI strategizing by the decision-maker and the extent to
which that thinking is codified in a strategy.

4.22 HEXACO. We use the HEXACO personality inventory (Lee and Ashton, 2004) to
measure six individual personality traits: Homesty-Humility (H), Emotionality (E),
eXtraversion (X), Agreeableness (A), Conscientiousness (C), and Openness to Experience (O).
Per trait, we posit 10 statements that decision-makers have to rate on a five-point Likert
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agreement scale (from 1 = “totally disagree”, to 5 = “totally agree”), such as “I tend to be Product-
lenient in judging other people” (A_04), “People often call me a perfectionist” (C_07), and service
“T like people who have unconventional views” (0_09). About half of the statements are inteoration and
reverse-coded (rc), such as “I want people to know that I am an important person of high gr

status” (H_10), “Even in an emergency I wouldn't feel like panicking” (E_03), and “I rarely personality
express my opinions in group meetings” (X_04).
4.2.3 DM logics. We draw from Chandler ef al. (2011) for the measures of causation and 645

effectuation as used in recent studies (e.g. Ruiz-Jiménez et al, 2020; Yang et al., 2020; Harms
et al, 2021). Decision-makers rate 24 items on a five-point Likert agreement scale (from
1 = “totally disagree” to 5 = “totally agree”), such as “We had a clear and consistent vision for
where we wanted to end up” (Item_06), “We experimented with different products, services,
and/or business models” (Item_08), and “We allowed the business to evolve as opportunities
emerged” (Item_15). Two statements are reverse-coded (rc), such as “The product/service that
we now provide is mostly the same as what we first imagined” (Item_09).

4.2.4 Control variables. We use a combination of both individual-level and company-level
control variables, similar to other studies (e.g. Smolka et al., 2018; Coreynen et al.,, 2020b; Yang
et al., 2020). At the level of the individual, we factually ask decision-makers about their age,
gender, and highest completed level of education. Age is a discrete variable (e.g. 35 years),
Gender a dichotomous variable (1 = “male”, and 2 = “female”), and Education an ordinal
variable (1 = “no education”, 2 = “primary school”, 3 = “secondary school”, 4 = “bachelor’s
degree”, 5 = “master’s degree”, and 6 = “doctoral degree”).

At the level of the company, we control for company age, size, sector, and product-service
orientation (PSO) through data from the AiE company questionnaire and secondary data
from Graydon Belgium. Company Age is a discrete variable calculated by subtracting the
company’s foundation year from the year when the participant completed the questionnaire.
Size is an ordinal variable based on the company’s number of employees (1 = “1 to 4
employees”; 2 = “5 to 9 employees”, 3 = “10 to 19 employees”, 4 = “20 to 49 employees”,
5 = “50 to 99 employees”, and 6 = “100 to 249 employees”). For Sector, we created dummy
variables based on NACE codes, namely for Manufacturing, Construction, Wholesale and
Retail Trade, and Professional, Scientific, and Technical activities. Finally, PSO is an ordinal
variable determined by the question “Which of the following descriptions best fits with your
company?” (1 = “product-oriented”; 2 = “mostly product-oriented supported by additional
services”; 3 = “both product and service oriented”, 4 = “mostly service-oriented supported by
additional products”; 5 = “service-oriented”). This measure is also used in other studies
(Coreynen et al., 2020a, b) to account for the diversity of product/service-oriented companies
that exists in each sector (see Appendix A).

A remark is in order regarding the PSI and PSO measures. On the one hand, PSI captures
whether the company has a strategy regarding the integration of products and services, in
line with the innovation strategy philosophy of integrated offerings (Vandermerwe and Rada,
1988). On the other hand, PSO measures the relative importance of tangible products vis-a-vis
intangible services in the company’s offering (Alexiev et al., 2018) without any reference to the
integration issue. Take the example of a bicycle shop: If the shop sells both bicycles as a
product and repair as a service, both associated with roughly similar turnover figures, this
SME may rate a “3” on the PSO scale. However, if this shop does not offer both in an
integrated product-service offering fashion, such as bicycle leasing, the score on PSI will be
low (say, a “1”).

4.3 Sample and method
Between October 2016 and the end of 2018, 532 decision-makers participated in AiE of whom
289 provided valid information on all the variables needed to conduct the current empirical
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JSTP analysis. This drop in the number of observations can be explained by the fact that also teams
345 of decision-makers active at the same company can participate in AiE and complete the
’ individual personality questionnaire, whilst usually only one decision-maker (often the owner
and/or CEO) completes the questionnaire about the company. The remaining data are
missing completely at random (p = 0.599).

Table 2 shows the variables’ descriptive statistics and their bivariate correlations. The
646 average decision-maker in our sample is 43 years old, about two in three decision-makers
have completed a higher education study, and about three in four are male. The average
company in our sample was founded 17 years ago, three in four companies employ less than
10 employees (nearly all companies in our sample employ less than 50 employees), and almost
three in four agree that they are either (mostly) product-oriented or offer both products and
services equally (only one in four considers themselves service-oriented). Also, 33% of the
companies in our sample are from wholesale and retail trade, 17 % from manufacturing, 14 %
from construction, 11% from professional, scientific, and technical activities, and the
remaining 25% are spread across a wide range of other sectors. Finally, we note significant
but substantially lower bivariate correlations between causation and all six effectuation
measures (r = 0.14 to 043, p < 0.01), confirming prior work that they are related, but

imperfectly so (e.g. Smolka et al, 2018; Harms et al., 2021).

We perform structural equation modeling (SEM) using lavaan for R for the exploratory
empirical analysis (Kline, 2015) (see Appendix B for the full R script). The latent variables for
personality traits and DM logics are measured as reflective, meaning that the measured items
are manifestations of the underlying construct (Costa, 2015). For example, a decision-maker
who is highly conscientious is more likely to be called “a perfectionist”, as measured by item
C_07 (see above). Also, decision-makers applying causation are likely to have a vision for
where they want to end up, as measured by Item_06. In other words, the measured items
depend on (i.e. reflect) the latent variable (Bollen, 2011). This is in line with the perspective of
the developers of these scales (Lee and Ashton, 2004; Chandler ef al, 2011). Prior work has
also demonstrated the content (Lee and Ashton, 2004), criterion (Ashton and Lee, 2008), and
construct validity (Henry et al, 2022) of the HEXACO scales, and Chander ef al (2011)
demonstrate all those types of validity for their DM logics scale. Therefore, we opted to model
the latent variables only as a function for the theoretically associated items, which makes the
path coefficients having a meaning similar to confirmatory factor analysis (see Appendix C
and D for this output). Reliability is evident from the items having significant coefficients on
the latent variables.

The relation between the items and the latent variables is theory-based rather than
exploratory. That is, the SEM model only relates items to their theoretically-related latent
construct. Subsequently, latent HEXACO dimensions are regressed on latent DM logics, and
both sets are jointly regressed on PSI. Because we work with a maximum of 22 independent
variables (including control variables), and since the required ratio of observations to the
number of independent variables for obtaining generalizability is at least 5:1 (preferably 15:1;
Hair et al., 2009), our sample is appropriately large for the analysis.

4.4 Results

The Appendix reports the full SEM output, considering all DM logic dimensions
simultaneously (specifically, Appendix C and D show the relation of the HEXACO and DM
logics items to the latent variables, Appendix E the goodness-of-fit indices, and Appendix F
the regressions results). Here, we report the path coefficients of the piecewise SEM (i.e. per
dimension of DM logics) instead of the whole model (with all DM logics together), because the
results of the piecewise SEM are less noisy (virtually all relations have slightly greater
coefficients and slightly smaller standard errors) and can be interpreted more easily.
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Table 3 shows the direct effects of HEXACO and DM logics on PSI. We find that two Product-
personality traits have significant, positive associations with PSI: eXtraversion (b = 0.64, service
p = 0.02), followed by Conscientiousness (b = 0.27, p = 0.05) (see Model 1). The other four inteoration and
traits (i.e. Honesty-Humility, Emotionality, Agreeableness, and Openness) are negatively (albeit gr

non-significantly) associated with PSL Also, all DM logics individually have significant, personality
positive associations with PSI, except for Affordable Loss (b = 0.13, p = 0.17) and Pre-
Comumitments Intensity (b = —0.06, p = 0.57) (see Models 2 to 7). When we consider all DM 649

logics together, the negative association of Pre-Commitments Intensity with PSI becomes
stronger and significant (b = —0.16, p = 0.02), while the positive associations of Causation
(b =0.26, p = 0.03), Experimentation (b = 0.50, p = 0.01), and Pre-Commitments Advantages
(b =044, p = 0.00) with PSI remain significant (see Model 8).

To come full circle mediation-wise, we report the associations of HEXACO with all DM
logics. Table 4 shows the effects of all six personality traits as independent variables on one
DM logic per model. We see that four traits have significant associations with specific DM
logics: Honesty-Humulity has a significant, negative association with Pre-Commitments
Advantages (b = —0.29, p = 0.05), eXtraversion has a significant, positive association with
both Causation (b = 0.53, p = 0.02) and Pre-Commutments Advantages (b = 046, p = 0.00),
Conscientiousness has a significant, positive association with both Causation (b = 0.27,
p = 0.02) and Affordable Loss (b = 0.31, p = 0.02), and Openness has a significant, positive
association with Pre-Comumitments Advantages (b = 0.15, p = 0.02). The remaining two traits,
Emotionality and Agreeableness, are not significantly associated with any DM logic.

Next, Table 5 shows the indirect effects of all six personality traits on PSI via all DM logics.
We find significant mediation results for three personality traits: eXtraversion has a
significant indirect effect on PSI through both Causation (b = 0.26, p = 0.05) and Pre-
Comumitments Advantages (b = 0.29, p = 0.02), Conscientiousness has so only through
Causation (b = 013, p = 0.04), and Openness through Pre-Commitments Advantages
& =10.09,p=0.03).

Figures 2—4 visualize the mediation results in more detail. The effect of eXtraversion on
PSI decreases from a significant total effect (b = 0.63, p = 0.02) to a smaller direct effect
(b = 0.43, p = 0.13) when Causation is included as mediator, and also to a smaller direct effect
(b = 0.40, p = 0.20) via Pre-Commutments Advantages. The effect of Conscientiousness on PSI
also decreases from a significant total effect (b = 0.27, p = 0.05) to a smaller direct effect
(b =0.20, p = 0.18) with Causation as mediator. Finally, although the direct effect of Openness
on PSI is slightly negative (b = —0.11, p = 0.31), its effect on Pre-Commitments Advantages is
positive (b = 0.15, p = 0.02), and so is the effect of Pre-Commitments Advantages on PSI
(b = 0.62, p = 0.00), making the indirect effect positive (b = 0.09, p = 0.03). Because the direct
and indirect effects cancel each other out, the total effect of Openness on PSI is very small
(b = —0.02, p = 0.81). This type of result is referred to as “inconsistent mediation”, whereby
the mediator acts as a suppressor variable (MacKinnon ef al, 2007).

5. Theory generation

As the third and final step of the abductive, empirics-first approach, we develop new theory in
the form of ex post hypotheses based on a dialog between the results of the empirical analysis
and the consulted literature. We also discuss the findings by referring to illustrative examples
of decision-makers whom we interviewed for prior case-based research, which inspired the
design of the current study.

Regarding the first research question (i.e. whether decision-makers’ personality traits
influence the extent to which their company’s strategy includes PSI), we find that two
personality traits, namely eXtraversion (p = 0.02) and Conscientiousness (p = 0.05), are
significantly associated with PSI. This finding extends prior work that already discussed the
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JSTP

Model 1 2 3 4 5 6 7 8
34,5 Outcome ~ PSI PSI PSI PSI PSI PSI PSI PSI
Control variables
Age 0.008 0.008 0.003 0.008 0.006 0.009 0.009 0.001
(0.007) 0.007) (0.008) (0.008) (0.008) (0.008) 0.007) 0.924)
Gen 0.075 0.111 0.144 0.096 0.119 0.095 0.058 0.101
650 (0.169) (0.169) 0.179) 0.177) 0.178) 0.176) 0.177) 0.177)
Edu —0.165* —0.158* —0.048 —0.171* -0.167* —0.152* —0.135¢ —0.053
(0.069) (0.069) (0.090) (0.076) 0.074) (0.076) 0.076) 0.076)
C_Age —0.003 —0.002 —0.000 —0.003 —0.001 —0.002 —0.003 —0.001
(0.005) (0.005) (0.005) (0.006) (0.005) (0.006) (0.006) (0.006)
Size 0.001 —0.025 0.001 0.002 0.031 —0.001 —0.005 0.025
(0.070) (0.070) (0.065) 0.074) 0.073) 0.075) 0.075) 0.075)
PSO 0.103 0.064 0.079 0.059 0.057 0.075 0.056 0.073
0.073) 0.073) 0.074) (0.076) 0.074) (0.076) 0.076) 0.076)
N_Man —0.017 —0.168 0.108 —0.108 —0.054 —0.101 —0.124 0.061
0.231) 0.231) (0.255) (0.244) (0.240) (0.243) (0.243) 0.243)
N_Con —0.305 —0.225 —0.035 —0.341 —0.220 —0.341 —0.358 0.109
0.227) 0.227) 0.224) (0.225) 0.224) (0.226) (0.226) (0.226)
N_Who 0.149 0.143 0.226 0.164 0.247 0.155 0.121 0.320
0.182) (0.182) (0.198) 0.188) 0.187) 0.179) 0.179) 0.179)
N_Pro —0.626%*  —0.627%*  —0.321 —0.628**  —0577% —0590* —0.588* —0.353
(0.236) (0.236) 0.233) (0.245) (0.240) (0.243) (0.243) 0.243)
HEXACO
H —0.031 —0.061 —0.098 —0.150 —0.170 —0.253 0.042 0.012
(0.228) (0.246) (0.256) 0.274) 0.279) (0.302) 0.261) (0.306)
E —0.345 —0.329 —0.247 0.343 —0.328 —0.360 —0.407 —0.331
(0.252) 0.274) (0.294) 0.294) (0.287) 0.307) (0.283) (0.304)
X 0.636* 0.439 0514+ 0.708* 0.603t 0.719* 0.395 0.045
0.278) (0.295) 0.292) (0.331) 0.334) (0.340) (0.308) (0.309)
A —0.034 0.042 0.114 —0.053 —0.064 —0.005 0.020 0.171
0.138) (0.159) 0.173) (0.203) (0.194) 0.204) (0.181) 0.182)
C 0.2671 0.202 0.221 0.3011 0.2631 0.367* 0.293} 0.133
0.138) (0.151) (0.144) 0.163) (0.158) (0.165) (0.151) (0.165)
0 —0.023 —0.012 —0.129 —0.001 —0.019 0.009 —0.108 —0.178¢%
(0.096) (0.098) 0.114) 0.115) 0.111) 0.117) 0.107) (0.105)
DM logics
Cau 0.486%* 0.259*
0.104) 0.119)
Exp 0.598* 0.500*
0.232) 0.203)
Aff 0.134 —0.048
(0.096) (0.101)
Fle 0.399* 0.299¢%
(0.189) (0.166)
PCI —0.060 —0.164*
(0.105) 0.070)
PCA 0.620%+* 0.444%**
0.178) (0.158)
Table 3. Note(s): N = 289 (except for Model 1 = 305). Robust standard errors in parentheses. Significance levels <0.10

Effects of HEXACO marked by 1, <0.05 by *, and <0.01 by **
and DM logics on PSI ~ Source(s): Authors’ own work
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Model 1 2 3 4 5 6
Outcome Cau Exp Aff Fle PCI PCA
Control variables
Age 0.002 0.011 0.005 0.008t 0.002 —0.000
(0.005) (0.008) (0.006) (0.004) 0.013) (0.004)
Gen —0.036 —0.080 0.032 —0.052 —0.224 0.073
0.142) (0.184) (0.149) (0.109) 0.187) (0.085)
Edu 0.011 —0.176* 0.130} 0.036 0.020 —0.030
(0.059) (0.080) (0.069) (0.055) (0.093) 0.042)
C_Age —0.000 —0.003 0.005 —0.003 0.002 0.002
(0.004) (0.006) (0.005) (0.003) 0.007) (0.003)
Size 0.040 -0.015 —0.061 —0.100* 0.054 —0.001
(0.049) 0.078) (0.055) (0.049) 0.075) 0.034)
PSO 0.011 —0.014 0.075 0.035 0.100 0.026
0.052) (0.069) 0.061) (0.044) 0.073) 0.037)
N_Man 0.137 —0.351 0.039 —0.123 0.028 0.041
(0.186) 0.238) (0.189) (0.140) 0.222) 0.116)
N_Con —0.279¢% —0.545* —0.133 —0.357* 0.227 0.002
0.154) (0.248) 0.182) 0.141) (0.195) 0.107)
N_Who —0.010 —0.151 -0.202 —0.287* 0.223 0.024
0.133) (0.194) 0.161) 0.117) (0.206) (0.087)
N_Pro 0.072 —0.459* 0.248 —0.045 0.013 —0.006
(0.164) (0.228) 0.182) 0.152) (0.288) 0.119)
Direct effects
H —0.218 —0.111 —0.203 0.027 —0.570t —0.291*
(0.205) (0.266) (0.245) (0.180) (0.309) (0.145)
E —0.017 -0.171 —0.090 —0.088 —0.086 0.038
0.224) (0.350) (0.266) 0.183) (0.368) 0.143)
X 0.527* 0.380 -0.023 0.272 0.140 0.463**
0.233) 0.302) 0.229) 0.178) (0.254) 0.176)
A -0.113 —0.252 0.261 0.070 0.081 —0.077
(0.143) 0.198) (0.170) 0.118) (0.146) (0.080)
C 0.268* 0.175 0.306* 0.1727 0.227 0.072
0.118) (0.165) (0.129) (0.098) 0.177) 0.078)
0] 0.023 0.198} —0.043 0.025 0.153 0.148*
(0.081) (0.106) (0.088) (0.068) (0.109) 0.063)

Note(s): N = 289. Robust standard errors in parentheses. Significance levels <0.10 marked by f, <0.05 by *,
and <0.01 by **
Source(s): Authors’ own work

Product-
service
integration and
personality

651

Table 4.
Effects of HEXACO on
DM logics

effect of extraversion and conscientiousness on entrepreneurial outcomes (Frese and Gielnik,
2014) as well as their effect on service personnel showing more customer-oriented behavior
(Lanjananda and Patterson, 2009). Moreover, the effect size of eXtraversion (b = 0.64) is
substantially larger than that of Conscientiousness (b = 0.27), which means that extravert
decision-makers are even more likely to strategize for PSI than conscientious decision-
makers. This finding shows that personality relates to PSI somewhat differently for decision-
makers than for service employees, who are considered successful in selling hybrid offerings
when being introvert as opposed to extravert (Ulaga and Loveland, 2014). We observed this,
for instance, when we interviewed a highly social decision-maker who continuously
developed new services based on the company’s portfolio of digital security products
(Coreynen et al, 2018). Another example pertains a couple of highly organized (and also
social) entrepreneurs targeting the local podiatrist market by gradually expanding their
service offering from producing insoles to also supporting podiatrists’ broader needs
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JSTP

H E X A C 0
34,5
Cau —0.106 —0.008 0.256* —0.055 0.130%* 0.011
(0.105) (0.109) 0.131) (0.069) (0.064) (0.040)
Exp —0.066 —0.102 0.227 —0.151 0.105 0.119
(0.158) 0.201) 0.178) 0.124) 0.102) 0.079)
Aff —0.027 —-0.012 —0.003 0.035 0.041 —0.006
652 (0.038) 0.037) 0.031) (0.034) 0.034) 0.013)
Fle 0.011 —0.035 0.108 0.028 0.069 0.010
0.071) 0.027) 0.021) 0.013) (0.031) (0.020)
PCI 0.034 0.005 —0.008 —0.005 -0.014 —0.009
0.071) 0.027) 0.021) 0.013) (0.031) (0.020)
PCA —0.180 0.023 0.287* —0.048 0.045 0.092*
Table 5. 0.097) (0.088) 0.118) (0.050) (0.050) 0.043)
Indirect effects of Note(s): N = 289. Standardized coefficients. Robust errors in parentheses. Significance levels <0.10 marked
HEXACO through DM by 7, <0.05 by * and <0.01 by **
logics on PSI Source(s): Authors’ own work
total effect, 5= 0.63, p =0.02
direct effect, b=0.43, p=0.13
indirect effect, b = 0.26, p = 0.05
eXtraversion - Causation
5=0.53,p=0.02 b=0.49, p=0.00
total effect, b= 0.63, p = 0.02
direct effect, b =0.40, p = 0.20
indirect effect, b= 0.29, p=0.02
Pre-
eXtraversion — Commitments —
Advantages
Figqref 2.
Mediation results for b=046,p=0.01 b=0.62,p=0.00

Source(s): Authors’ own work

(Coreynen et al,, 2017, 2018). In summary, when key decision-makers are either expressive
and social (i.e. extravert) or organized and diligent (i.e. conscientious), they are more likely to
include PSI in their company’s strategy. Based on these findings, we propose the following
two-fold hypothesis:

Hla. Extraversion makes decision-makers more likely to include PSI in their company’s
strategy.
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total effect, b =0.27, p = 0.05 Product-
direct effect, 5= 0.20, p = 0.18

indirect effect, b =0.13, p= 0.04 . ‘SerVICQ
integration and
personality
Conscientious. Causation 6 5 3
~ Figure3.
b=027,p=0.02 b=0.49, p=0.00 Mediation results for
conscientiousness
Source(s): Authors’ own work

total effect, b =-0.02, p = 0.81

direct effect, b =-0.11, p=0.31

indirect effect, b = 0.09, p = 0.03

Pre-
Openness (— Commitments )
Advantages

o Figure 4.
b=0.15,p=0.02 b=0.62,p=0.00 Mediation results for
openness

Source(s): Authors’ own work

HI1b. Conscientiousness makes decision-makers more likely to include PSI in their
company’s strategy.

These initial findings serve as a step-up for answering the second research question
(i.e. whether the identified associations operate via specific decision-making logics). Based on
the empirical analysis, we conclude that personality traits make decision-makers use
different DM logics for the purpose of PSI. Here, the following results are critical. First, the
empirical analysis confirms prior qualitative work (Cui et al, 2019) reporting that PSI is
indeed associated with both Causation (b = 0.48, p = 0.00) and effectuation DM logics, for
instance, through Experimentation (b = 0.60, p = 0.01) and Pre-Commutments Advantages
(b = 062, p = 0.00), revealing stronger effect sizes for the latter. This means that decision-
makers who apply causation or effectuation are more likely to include PSI in their company’s
strategy. In contrast, those who do not (or who fail to apply any DM logic at all) are not likely
to do so. This was also exhibited in the above-mentioned examples, where the decision-maker
at the security company continuously experimented with creating new services, such as
temporary security solutions for yearly events (e.g. music festivals), whereas the decision-
makers of the insole company had a clear plan for the coming the years, including the
construction of a new production facility for insoles and the development of an online
platform for podiatrists to design and order insoles themselves.

Second, we find mediation between eXtraversion and PSI through both Causation
b = 026, p = 0.05) and effectuation DM logics (see Figure 2) and also between
Conscientiousness and PSI through only Causation (b = 0.13, p = 0.04) (see Figure 3). This
implies that, on the one hand, conscientious decision-makers prefer to strategize for PSI by
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345 (ie. causation), as exhibited by the decision-makers at the insole company gradually

’ expanding their reach into the local podiatrist market. On the other hand, extravert decision-

makers are likely to apply both causation and effectuation DM logics to do so. Specifically,

regarding effectuation, we see an indirect effect of eXtraversion on PSI via Pre-Commitments

Advantages (b = 0.29, p = 0.02), meaning that extravert decision-makers are likely to pursue

654 PSI by collaborating with others (e.g. suppliers and customers), as exhibited by the decision-

maker of security company working together with a wide range of external IT providers to

offer customers total security solutions. This finding thus complements prior work that also

highlights the importance of networking and alignment with other companies (Kohtaméaki
et al., 2013, 2019b). Following these findings, we propose a second two-fold hypothesis:

H2a. Extraversion makes decision-makers more likely to apply causation and
effectuation to include PSI in their company’s strategy.

H2b. Conscientiousness makes decision-makers more likely to apply causation to include
PSI in their company’s strategy.

Third, we find inconsistent mediation between Openness and PSI through Pre-Commitments
Advantages (see Figure 4). The results show that decision-makers who are open to experience
are not particularly more (or less) likely to develop a PSI strategy, yet they are more likely to
leverage pre-commitments with other companies. This consequently leads them to being
more likely to include PSI in their company’s strategy. This is also observed by Kastalli and
Van Looy (2013), who showed that some companies may start to servitize unintentionally and
only develop a full PSI strategy later once a certain number of services have been sold.
Therefore, as a third and final hypothesis, we propose:

H3. Openness makes decision-makers more likely to use advantages stemming from pre-
commitments to include PSI in their company’s strategy.

Finally, as a bycatch, we find that different personality traits are associated with distinct DM
logics, which is in line with recent work (Hensel and Visser, 2020). Overall, Honesty-Humility
and Openness only relate to specific effectuation subdimensions (e.g. Pre-Comumitments
Advantages), while eXtraversion and Conscientiousness are associated with both Causation
and effectuation DM logics (e.g. Affordable Loss), and Emotionality and Agreeableness are not
related with any DM logic at all (see Table 4 for the full results of the effect sizes). This means,
for instance, that honest-humble decision-makers are less likely to leverage pre-commitments
with other companies, whereas those who are open to experience are more likely to
leverage them.

6. Conclusions
6.1 Theoretical contributions
This study contributes to the service literature, specifically on servitization and service
business model innovation, by investigating the microfoundations of PSI through both a
psychological and DM lens, as previously called for (Valtakoski, 2017; Rabetino et al, 2018).
Complementing earlier work that examined the motivational drivers of PSI (Coreynen ef al.,
2020Db), this study considers what personality traits make decision-makers more likely to
include PSI in their company’s strategy, and which DM mechanisms they are more likely to
use to develop such an innovation strategy. Specifically, we offer two theoretical
contributions.

First, this study applies insights from personality psychology to examine the relationship
between personality traits of decision-makers and their companies’ PSI strategy, thereby
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adding to prior work that has used a personality perspective on ser.\{ice personpel and Product-
customers (e.g. Ulaga and Loveland, 2014; Vermehren et al., 2022). Specifically, we find that service
extravert and conscientious decision-makers are more likely to include PSI in their company’s - :

o > & : : . P Y 2 Integration and
strategy. Combining these insights with effectuation theory, we unveil several configurations lit
of personality traits and DM logics fitting with PSI. Overall, we find evidence that decision- personality
makers, depending on their personality, apply different DM logics to strategize for PSI. Based
on this evidence, we offer several hypotheses as input for further research. As far as we know, 655
this is one of the first configurational studies on PSI that takes a company-inward
perspective, considering key decision-makers’ personalities.

Second, this study also contributes to effectuation theory by examining DM logics’
antecedents through a personality trait lens. We find additional evidence that personality
traits, besides other basic individual characteristics (Yang et al, 2020), influence decision-
makers’ preference for DM logics. Overall, returning to the roots of effectuation theory, this
study supports Sarasvathy’s (2001, p. 245) claim that “both causation and effectuation are
integral parts of human reasonming that can occur simultaneously, overlapping and intertwining
over different contexts of decisions.” Our findings show that this is particularly the case in the
context of decision-makers strategizing for PSIL

6.2 Managerial implications

This study has implications for companies’ recruitment and promotion policies (Kohtaméki
et al., 2015; Hu and Lin, 2021). When people can express their own personality in their work,
they find it intrinsically rewarding and, therefore, perform better. Based on our findings, we
suggest that when managers need to be appointed for new PSI jobs, companies may consider
people who are conscientious, extravert, and open to new experiences. However, a too narrow
focus on personality traits, whereby job candidates are considered solely based on their
personality, should be avoided (Ones and Viswesvaran, 1996). For instance, the recent
documentary “Persona: The Dark Truth Behind Personality Tests” (2021) showed that
personality tests are often used early in the hiring process to filter out (i.e. discriminate
against) applicants. Therefore, companies should consider personality traits with the utmost
care in recruitment. For instance, personality tests can be used in combination with other
tools, such as interviews, exercises, and seeking references, to also gain insights in people’s
motives, experience, and skills, among others.

This study also has implications for business schools, which should help raise awareness
that companies’ innovation strategies are determined not only by factors present at the level
of the firm (e.g. the resource-based view) and environment in which they are active
(e.g. Porter’s five forces), but that they are also formed by factors rooted at the level of the
individual. Our results show that personality traits and DM logics are two important pieces of
the puzzle. Specifically, we find that key decision-makers, depending on their personality,
may be more likely to include PSI in their strategy, and that they apply different DM logics to
do so. Hence, in terms of decision-making, there is not one single pathway to service business
model innovation; rather, there are multiple pathways, and decision-makers may take a
different DM logic path depending on their personality. Business schools can educate
students and executives (e.g. via strategic management and innovation programs) about
decision-makers injecting their own personality into companies’ strategic decisions and how
they are made. Moreover, they can help them gain insights into their inner selves (e.g. using
personality tests) to help them better understand who they are and how they make decisions.

6.3 Limitations and future research
At least three of our study’s limitations point to promising avenues for future research. First,
the single-item PSI measure that is used as the study’s main dependent variable relates only
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JSTP to whether decision-makers include PSI in their company’s strategy, hence not considering
345 specific service choices. In practice, there are many types of integrated solutions for
’ customers, such as product-oriented services (focused on the continuous functioning of the
product) and customer-oriented services (focused on supporting the customer’s activities),
addressing different customer needs (Visnjic ef al,, 2016; Brax and Visintin, 2017). This
empirical study serves as a step-up for future microfoundations research that could take this
diversity into account by expanding the set of dependent variables, including different

656 PSI types.

Second, our PSI measure also only relates to whether decision-makers have included PSI
in their company’s strategy, disclosing their strategic intensions, hence not uncovering how
much they have actually implemented PSI in practice, and if so, for how long they have been
following this strategy. Future studies should consider these (ie. time and degree of
implementation) to get more insights into whether decision-makers use the same DM logics
over time (i.e. depending on the stage of servitization), and what role personality traits play in
predicting PSI success. Such studies may find that evolving configurations of teams of
decision-makers (with different personalities) and DM logics are necessary to create long-
term PSI success.

Third, for the empirical analysis, we used AiE data that cover key decision-makers at the
helm of SMEs and entrepreneurial enterprises in the Flemish region of Belgium. Although our
sample covers a wide variety of sectors with both product- and service-oriented companies,
we cannot generalize the results to larger companies nor to companies from other (e.g. non-
Western) regions. Furthermore, the companies that participate in the AiE consulting track
either apply voluntarily or they are contacted proactively by UNIZO, so there may be self-
selection factors that distinguish them from the overall business population that we should
keep in mind when interpreting the results.

References

Alexiev, AS. Janssen, M. and den Hertog, P. (2018), “The moderating role of tangibility in
synchronous innovation in services”, Journal of Product Innovation Management, Vol. 35 No. 5,
pp. 682-700, doi: 10.1111/jpim.12459.

Ambroise, L., Prim-Allaz, I, Teyssier, C. and Peillon, S. (2017), “The environment-strategy-structure fit
and performance of industrial servitized SMESs”, Journal of Service Management, Vol. 29 No. 2,
pp. 301-328, doi: 10.1108/JOSM-10-2016-0276.

Antioco, M., Moenaert, RK., Lindgreen, A. and Wetzels, M.G.M. (2008), “Organizational antecedents to
and consequences of service business orientations in manufacturing companies”, Journal of the
Academy of Marketing Science, Vol. 36 No. 3, pp. 337-358, doi: 10.1007/s11747-008-0085-1.

Anwar, J., Bibi, A. and Ahmad, N. (2021), “Behavioral strategy: mapping the trends, sources and
intellectual evolution”, Journal of Strategy and Management, Vol. 15 No. 1, pp. 140-168, doi: 10.
1108/JSMA-01-2021-0002.

Ashton, M.C. and Lee, K. (2008), “The prediction of honesty—humility-related criteria by the HEXACO
and five-factor models of personality”, Journal of Research in Personality, Vol. 42 No. 5,
pp. 1216-1228, doi: 10.1016/1.jrp.2008.03.006.

Au, EWM, Qin, X. and Zhang, Z.-X. (2017), “Beyond personal control: when and how executives’
beliefs in negotiable fate foster entrepreneurial orientation and firm performance”,
Organizational Behavior and Human Decision Processes, Vol. 143, pp. 69-84, doi: 10.1016/].
obhdp.2017.07.001.

Baines, T.S,, Lightfoot, H., Benedettini, O. and Kay, ]J. (2009), “The servitization of manufacturing:
areview of literature and reflection on future challenges”, Journal of Manufacturing Technology
Management, Vol. 20 No. 5, pp. 547-567, doi: 10.1108/17410380910960984.

Downl oaded from http://ftp. nowublishers.conljstp/article-pdf/34/5/637/9584200/ | st p- 05- 2023- 0164. pdf by guest on 06 July 2026


https://doi.org/10.1111/jpim.12459
https://doi.org/10.1108/JOSM-10-2016-0276
https://doi.org/10.1007/s11747-008-0085-1
https://doi.org/10.1108/JSMA-01-2021-0002
https://doi.org/10.1108/JSMA-01-2021-0002
https://doi.org/10.1016/j.jrp.2008.03.006
https://doi.org/10.1016/j.obhdp.2017.07.001
https://doi.org/10.1016/j.obhdp.2017.07.001
https://doi.org/10.1108/17410380910960984

Baines, T., Lightfoot, H, Smart, P. and Fletcher, S. (2013), “Servitization of manufacture: exploring the Product-
deployment and skills of people critical to the delivery of advanced services”, Jouwrnal of

Manfacturing Technology Management, Vol. 24 No.4, pp 637:646 do; 10.1108/1741038131127431. t'serv1c§
Baluch, N,, Ariffin, A.S., Abas, Z. and Mohtar, S. (2017), “Servitization in Malaysian poultry contract Infegration 81.1’1

farming: a critical overview”, International Journal of Supply Chain Management, Vol. 6 No. 1, p. 8. personality
Behfar, K. and Okhuysen, G.A. (2018), “Perspective—discovery within validation logic: deliberately

surfacing, complementing, and substituting abductive reasoning in hypothetico-deductive 657

inquiry”, Organization Science, Vol. 29 No. 2, pp. 323-340, doi: 10.1287/orsc.2017.1193.

Bellandi, M. and Santini, E. (2019), “Territorial servitization and new local productive configurations:
the case of the textile industrial district of Prato”, Regional Studies, Vol. 53 No. 3, pp. 356-365,
doi: 10.1080/00343404.2018.1474193.

Berends, H,, Jelinek, M., Reymen, I. and Stultiéns, R. (2014), “Product innovation processes in small
firms: combining entrepreneurial effectuation and managerial causation”, Journal of Product
Innovation Management, Vol. 31 No. 3, pp. 616-635, doi: 10.1111/jpim.12117.

Beuren, F.H.,, Gomes Ferreira, M.G. and Cauchick Miguel, P.A. (2013), “Product-service systems:
a literature review on integrated products and services”, Journal of Cleaner Production, Vol. 47,
pp. 222-231, doi: 10.1016/.jclepro.2012.12.028.

Boccia, F., Covino, D. and Pietro, B.D. (2019), “Industry 4.0: food supply chain, sustainability and
servitization”, Rivista di Studi sulla Sostenibilita, Vol. IX No. 1, pp. 77-92, doi: 10.3280/RISS2019-
001006.

Bollen, K.A. (2011), “Evaluating effect, composite, and causal indicators in structural equation
models”, MIS Quarterly, Vol. 35 No. 2, pp. 359-372, doi: 10.2307/23044047.

Boone, C., Brabander, B.D. and van Witteloostuijn, A. (1996), “CEO locus of control and small firm
performance: an integrative framework and empirical test”, Journal of Management Studies,
Vol. 33 No. 5, pp. 667-700, doi: 10.1111/].1467-6486.1996.tb00814.x.

Brandstatter, H. (2011), “Personality aspects of entrepreneurship: a look at five meta-analyses”,
Personality and Individual Differences, Vol. 51 No. 3, pp. 222-230, doi: 10.1016/j.paid.2010.07.007.

Brax, S.A. and Visintin, F. (2017), “Meta-model of servitization: the integrative profiling approach”,
Industrial Marketing Management, Vol. 60, pp. 17-32, doi: 10.1016/j.indmarman.2016.04.014.

Brenk, S., Liittgens, D., Diener, K. and Piller, F. (2019), “Learning from failures in business model
innovation: solving decision-making logic conflicts through intrapreneurial effectuation”,
Journal of Business Economics, Vol. 89 No. 8, pp. 1097-1147, doi: 10.1007/s11573-019-00954-1.

Brettel, M., Mauer, R., Engelen, A. and Kiipper, D. (2012), “Corporate effectuation: entrepreneurial
action and its impact on R&D project performance”, Journal of Business Venturing, Vol. 27
No. 2, pp. 167-184, doi: 10.1016/j.jbusvent.2011.01.001.

Caprara, G.V. and Cervone, D. (2000), Personality: Determinants, Dynamics, and Potentials, Cambridge
University Press, Cambridge.

Chalal, M., Boucher, X. and Marques, G. (2015), “Decision support system for servitization of industrial
SMEs: a modelling and simulation approach”, Journal of Decision Systems, Vol. 24 No. 4,
pp. 355-382, doi: 10.1080/12460125.2015.1074836.

Chandler, G.N., DeTienne, D.R., McKelvie, A. and Mumford, T.V. (2011), “Causation and effectuation
processes: a validation study”, Journal of Business Venturing, Vol. 26 No. 3, pp. 375-390, doi: 10.
1016/j.jbusvent.2009.10.006.

Chang, S.-J., van Witteloostuijn, A. and Eden, L. (2010), “From the Editors: common method variance
in international business research”, Journal of International Business Studies, Vol. 41 No. 2,
pp. 178-184, doi: 10.1057/jibs.2009.88.

Chen, M. and Wang, F. (2021), “Effects of top management team faultlines in the service transition of
manufacturing firms”, Industrial Marketing Management, Vol. 98, pp. 115-124, doi: 10.1016/;.
indmarman.2021.08.001.

Downl oaded from http://ftp. nowublishers.conljstp/article-pdf/34/5/637/9584200/ | st p- 05- 2023- 0164. pdf by guest on 06 July 2026


https://doi.org/10.1108/17410381311327431
https://doi.org/10.1287/orsc.2017.1193
https://doi.org/10.1080/00343404.2018.1474193
https://doi.org/10.1111/jpim.12117
https://doi.org/10.1016/j.jclepro.2012.12.028
https://doi.org/10.3280/RISS2019-001006
https://doi.org/10.3280/RISS2019-001006
https://doi.org/10.2307/23044047
https://doi.org/10.1111/j.1467-6486.1996.tb00814.x
https://doi.org/10.1016/j.paid.2010.07.007
https://doi.org/10.1016/j.indmarman.2016.04.014
https://doi.org/10.1007/s11573-019-00954-1
https://doi.org/10.1016/j.jbusvent.2011.01.001
https://doi.org/10.1080/12460125.2015.1074836
https://doi.org/10.1016/j.jbusvent.2009.10.006
https://doi.org/10.1016/j.jbusvent.2009.10.006
https://doi.org/10.1057/jibs.2009.88
https://doi.org/10.1016/j.indmarman.2021.08.001
https://doi.org/10.1016/j.indmarman.2021.08.001

JSTP Coreynen, W., Matthyssens, P. and Van Bockhaven, W. (2017), “Boosting servitization through
345 digitization: pathways and dynamic resource configurations for manufacturers”, Industrial
’ Marketing Management, Vol. 60, pp. 42-53, doi: 10.1016/j.indmarman.2016.04.012.

Coreynen, W., Matthyssens, P., De Rijck, R. and Dewit, L. (2018), “Internal levers for servitization: how
product-oriented manufacturers can upscale product-service systems”, International Journal of
Production Research, Vol. 56 No. 6, pp. 2184-2198, doi: 10.1080/00207543.2017.1343504.

658 Coreynen, W., Matthyssens, P., Vanderstraeten, J. and van Witteloostuijn, A. (2020a), “Unravelling the

internal and external drivers of digital servitization: a dynamic capabilities and contingency
perspective on firm strategy”, Industrial Marketing Management, Vol. 89, pp. 265-277, doi: 10.
1016/j.indmarman.2020.02.014.

Coreynen, W., Vanderstraeten, J., van Witteloostuijn, A., Cannaerts, N., Loots, E. and Slabbinck, H.
(2020b), “What drives product-service integration? An abductive study of decision-makers’
motives and value strategies”, Journal of Business Research, Vol. 117, pp. 189-200, doi: 10.1016/.
jbusres.2020.05.058.

Costa, D.S]J. (2015), “Reflective, causal, and composite indicators of quality of life: a conceptual or an
empirical distinction?”, in Quality of Life Research: An International Journal of Quality of Life
Aspects of Treatment, Care and Rehabilitation, Vol. 24 No. 9, pp. 2057-2065, doi: 10.1007/s11136-
015-0954-2.

Cui, L., Su, SII, Feng, Y. and Hertz, S. (2019), “Causal or effectual? Dynamics of decision making
logics in servitization”, Industrial Marketing Management, Vol. 82, pp. 15-26, [Preprint], doi: 10.
1016/j.indmarman.2019.03.013.

Davies, A. (2004), “Moving base into high-value integrated solutions: a value stream approach”,
Industrial and Corporate Change, Vol. 13 No. 5, pp. 727-756, doi: 10.1093/icc/dth029.

De Hoogh, AHB, Den Hartog, DN. and Koopman, P.L. (2005), “Linking the Big Five-Factors of
personality to charismatic and transactional leadership; perceived dynamic work environment as
a moderator”, Journal of Orgamizational Behavior, Vol. 26 No. 7, pp. 839-865, doi: 10.1002/j0b.344.

Dikova, D., van Witteloostuijn, A. and Parker, S. (2017), “Capability, environment and
internationalization fit, and financial and marketing performance of MNEs’ foreign
subsidiaries: an abductive contingency approach”, Cross Cultural and Strategic Management,
Vol. 24 No. 3, pp. 405-435, doi: 10.1108/CCSM-01-2016-0003.

Eden, L. and Nielsen, B.B. (2020), “Research methods in international business: the challenge of
complexity”, Journal of International Business Studies, Vol. 51 No. 9, pp. 1609-1620, doi: 10.1057/
s41267-020-00374-2.

Felin, T. and Foss, NJ. (2005), “Strategic organization: a field in search of micro-foundations”, Strategic
Organization, Vol. 3 No. 4, pp. 441-455, doi: 10.1177/1476127005055796.

Felin, T., Foss, N.J., Heimeriks, KH. and Madsen, T.L. (2012), “Microfoundations of routines and
capabilities: individuals, processes, and structure”, Journal of Management Studies, Vol. 49
No. 8, pp. 1351-1374, doi: 10.1111/3.1467-6486.2012.01052.x.

Felin, T., Foss, NJ. and Ployhart, RE. (2015), “The microfoundations movement in strategy and
organization theory”, Academy of Management Annals, Vol. 9 No. 1, pp. 575-632, doi: 10.5465/
19416520.2015.1007651.

Fisher, G. (2012), “Effectuation, causation, and bricolage: a behavioral comparison of emerging
theories in entrepreneurship research”, Entrepreneurship Theory and Practice, Vol. 36 No. 5,
pp. 1019-1051, doi: 10.1111/3.1540-6520.2012.00537 X.

Frese, M. and Gielnik, MM. (2014), “The psychology of entrepreneurship”, Annual Review of
Orgamizational Psychology and Organizational Behavior, Vol. 1 No. 1, pp. 413-438, doi: 10.1146/
annurev-orgpsych-031413-091326.

Fiiller, J., Matzler, K. and Hoppe, M. (2008), “Brand community members as a source of innovation”,
Journal of Product Innovation Management, Vol. 25 No. 6, pp. 608-619, doi: 10.1111/7.1540-5885.
2008.00325.x.

Downl oaded from http://ftp. nowublishers.conljstp/article-pdf/34/5/637/9584200/ | st p- 05- 2023- 0164. pdf by guest on 06 July 2026


https://doi.org/10.1016/j.indmarman.2016.04.012
https://doi.org/10.1080/00207543.2017.1343504
https://doi.org/10.1016/j.indmarman.2020.02.014
https://doi.org/10.1016/j.indmarman.2020.02.014
https://doi.org/10.1016/j.jbusres.2020.05.058
https://doi.org/10.1016/j.jbusres.2020.05.058
https://doi.org/10.1007/s11136-015-0954-2
https://doi.org/10.1007/s11136-015-0954-2
https://doi.org/10.1016/j.indmarman.2019.03.013
https://doi.org/10.1016/j.indmarman.2019.03.013
https://doi.org/10.1093/icc/dth029
https://doi.org/10.1002/job.344
https://doi.org/10.1108/CCSM-01-2016-0003
https://doi.org/10.1057/s41267-020-00374-2
https://doi.org/10.1057/s41267-020-00374-2
https://doi.org/10.1177/1476127005055796
https://doi.org/10.1111/j.1467-6486.2012.01052.x
https://doi.org/10.5465/19416520.2015.1007651
https://doi.org/10.5465/19416520.2015.1007651
https://doi.org/10.1111/j.1540-6520.2012.00537.x
https://doi.org/10.1146/annurev-orgpsych-031413-091326
https://doi.org/10.1146/annurev-orgpsych-031413-091326
https://doi.org/10.1111/j.1540-5885.2008.00325.x
https://doi.org/10.1111/j.1540-5885.2008.00325.x

Gebauer, H. (2009), “An attention-based view on service orientation in the business strategy of Product-
manufacturing companies”, Journal of Managerial Psychology, Vol. 24 No. 1, pp. 79-98, doi: 10.

1108/02683940910922555. Service

Gebauer, H. and Binz, C. (2019), “Regional benefits of servitization processes: evidence from the wind-to- mtegr ation and

energy industry”, Regional Studies, Vol. 53 No. 3, pp. 366-375, doi: 10.1080/00343404.2018.1479523. personality
Gebauer, H.,, Fleisch, E. and Friedli, T. (2005), “Overcoming the service paradox in manufacturing
companies”, European Management Journal, Vol. 23 No. 1, pp. 14-26, doi: 10.1016/j.emj.2004.12.006. 659

Gebauer, H., Fischer, T. and Fleisch, E. (2010), “Exploring the interrelationship among patterns of
service strategy changes and organizational design elements”, Journal of Service Management,
Vol. 21 No. 1, pp. 103-129, doi: 10.1108/09564231011025137.

van Gelderen, M., Frese, M. and Thurik, R. (2000), “Strategies, uncertainty and performance of small
business startups”, Small Business Economics, Vol. 15 No. 3, pp. 165-181, doi: 10.1023/A:
1008113613597.

Golder, P.N., Dekimpe, M.G., An, ]J.T., van Heerde, HJ., Kim, D.S. and Alba, J.W. (2023), “Learning from
data: an empirics-first approach to relevant knowledge generation”, Journal of Marketing,
Vol. 87 No. 3, pp. 319-336, doi: 10.1177/00222429221129200.

Gorgievski, M]J. and Stephan, U. (2016), “Advancing the psychology of entrepreneurship: a review of
the psychological literature and an introduction”, Applied Psychology, Vol. 65 No. 3, pp. 437-468,
doi: 10.1111/apps.12073.

Hair, J.F.,, Black, W.C., Babin, BJ. and Anderson, R.E. (2009), Multivariate Data Analysis, 7th ed.,
Pearson, Upper Saddle River, NJ.

Hambrick, D.C. and Crossland, C. (2018), “A strategy for behavioral strategy: appraisal of small,
midsize, and large tent conceptions of this embryonic community”, in Behavioral Strategy in
Perspective, Emerald Publishing Limited (Advances in Strategic Management), pp. 23-39, doi:
10.1108/S0742-332220180000039002.

Hambrick, D.C. and Mason, P.A. (1984), “Upper echelons: the organization as a reflection of its top
managers”, The Academy of Management Review, Vol. 9 No. 2, pp. 193-206, doi: 10.2307/258434.

Harms, R., Alfert, C., Cheng, C.F. and Kraus, S. (2021), “Effectuation and causation configurations for
business model innovation: addressing COVID-19 in the gastronomy industry”, International
Journal of Hospitality Management, Vol. 95, 102896, doi: 10.1016/].ijhm.2021.102896.

Hauser, A., Eggers, F. and Giildenberg, S. (2020), “Strategic decision-making in SMEs: effectuation,
causation, and the absence of strategy”, Small Business Economics, Vol. 54 No. 3, pp. 775-790,
doi: 10.1007/s11187-019-00152-x.

Helkkula, A., Kowalkowski, C. and Tronvoll, B. (2018), “Archetypes of service innovation: implications
for value cocreation”, Journal of Service Research, Vol. 21 No. 3, doi: 10.1177/1094670517746776.

Henry, S., Thielmann, I, Booth, T. and Mottus, R. (2022), “Test-retest reliability of the HEXACO-100—
and the value of multiple measurements for assessing reliability”, PLoS One, Vol. 17 No. 1,
€0262465, doi: 10.1371/journal.pone.0262465.

Hensel, R. and Visser, R. (2020), “Does personality influence effectual behaviour?”, International
Journal of Entrepreneurial Behavior and Research, Vol. 26 No. 3, pp. 467-484, doi: 10.1108/
[JEBR-06-2019-0343.

Hoang, G., Nguyen, H,, Luu, T.T. and Nguyen, T.T. (2023), “Linking entrepreneurial leadership and innovation
performance in hospitality firms: the roles of innovation strategy and knowledge acquisition”, Journal
of Service Theory and Practice, Vol. 33 No. 4, pp. 511-536, doi: 10.1108/JSTP-09-2022-0203.

Hu, W.-H. and Lin, C.-J. (2021), “The link between extraversion and service outputs: a moderated
mediation model of work vigor and coworker support”, Journal of Service Theory and Practice,
Vol. 31 No. 6, pp. 974-995, doi: 10.1108/JSTP-02-2020-0039.

Kastalli, L.V. and Van Looy, B. (2013), “Servitization: disentangling the impact of service business
model innovation on manufacturing firm performance”, Journal of Operations Management,
Vol. 31 No. 4, pp. 169-180, doi: 10.1016/j.jom.2013.02.001.

Downl oaded from http://ftp. nowublishers.conljstp/article-pdf/34/5/637/9584200/ | st p- 05- 2023- 0164. pdf by guest on 06 July 2026


https://doi.org/10.1108/02683940910922555
https://doi.org/10.1108/02683940910922555
https://doi.org/10.1080/00343404.2018.1479523
https://doi.org/10.1016/j.emj.2004.12.006
https://doi.org/10.1108/09564231011025137
https://doi.org/10.1023/A:1008113613597
https://doi.org/10.1023/A:1008113613597
https://doi.org/10.1177/00222429221129200
https://doi.org/10.1111/apps.12073
https://doi.org/10.1108/S0742-332220180000039002
https://doi.org/10.2307/258434
https://doi.org/10.1016/j.ijhm.2021.102896
https://doi.org/10.1007/s11187-019-00152-x
https://doi.org/10.1177/1094670517746776
https://doi.org/10.1371/journal.pone.0262465
https://doi.org/10.1108/IJEBR-06-2019-0343
https://doi.org/10.1108/IJEBR-06-2019-0343
https://doi.org/10.1108/JSTP-09-2022-0203
https://doi.org/10.1108/JSTP-02-2020-0039
https://doi.org/10.1016/j.jom.2013.02.001

JSTP Klenner, NF, Gemser, G. and Karpen, L.O. (2022), “Entrepreneurial ways of designing and designerly ways
345 of entrepreneuring: exploring the relationship between design thinking and effectuation theory”,
’ Journal of Product Innovation Management, Vol. 39 No. 1, pp. 66-94, doi: 10.1111/jpim.12587.

Kline, R.B. (2015), Principles and Practice of Structural Equation Modeling, 4th ed., Guilford
Publications, New York.

Kohtaméaki, M., Partanen, J., Parida, V. and Wincent, J. (2013), “Non-linear relationship between
660 industrial service offering and sales growth: the moderating role of network capabilities”,
Industrial Marketing Management, Vol. 42 No. 8, pp. 1374-1385, doi: 10.1016/j.indmarman.2013.

07.018.

Kohtaméki, M., Hakala, H., Partanen, ]., Parida, V. and Wincent, J. (2015), “The performance impact of
industrial services and service orientation on manufacturing companies”, Journal of Service
Theory and Practice, Vol. 25 No. 4, pp. 463-485, doi: 10.1108/J]STP-12-2013-0288.

Kohtaméki, M., Henneberg, S.C., Martinez, V., Kimita, K. and Gebauer, H. (2019a), “A configurational
approach to servitization: review and research directions”, Service Science, Vol. 11 No. 3,
pp. 213-240, [Preprint], doi: 10.1287/serv.2019.0245.

Kohtaméki, M., Parida, V., Oghazi, P., Gebauer, H. and Baines, T. (2019b), “Digital servitization
business models in ecosystems: a theory of the firm”, Journal of Business Research, Vol. 104,
pp. 380-392, doi: 10.1016/j.jbusres.2019.06.027.

Kowalkowski, C., Bigdeli, A.Z. and Baines, T. (2022), “Guest editorial: the future of servitization in a
digital era”, Journal of Service Management, Vol. 33 No. 1, pp. 59-69, doi: 10.1108/JOSM-01-
2022-450.

Kowalkowski, C., Gebauer, H., Kamp, B. and Parry, G. (2017a), “Servitization and deservitization:
overview, concepts, and definitions”, Industrial Marketing Management, Vol. 60, pp. 4-10, doi:
10.1016/j.indmarman.2016.12.007.

Kowalkowski, C., Gebauer, H. and Oliva, R. (2017b), “Service growth in product firms: past, present,
and future”, Industrial Marketing Management, Vol. 60, pp. 82-88, doi: 10.1016/j.indmarman.
2016.10.015.

Kowalkowski, C., Witell, L. and Gustafsson, A. (2013), “Any way goes: identifying value
constellations for service infusion in SMEs”, Industrial Marketing Management, Vol. 42
No. 1, pp. 18-30, doi: 10.1016/j.indmarman.2012.11.004.

Kwak, K. and Kim, W. (2016), “Effect of service integration strategy on industrial firm
performance”, Journal of Service Management, Vol. 27 No. 3, pp. 391-430, doi: 10.1108/
JOSM-03-2014-0088.

Lanjananda, P. and Patterson, P.G. (2009), “Determinants of customer-oriented behavior in a health
care context”, Journal of Service Management, Vol. 20 No. 1, pp. 5-32, doi: 10.1108/
09564230910936832.

Lee, K. and Ashton, M.C. (2004), “Psychometric properties of the HEXACO personality inventory”,
Multivariate Behavioral Research, Vol. 39 No. 2, pp. 329-358, doi: 10.1207/
$15327906mbr3902_8.

Lounsbury, J.W., Foster, N., Carmody, P.C., Young Kim, ]J., Gibson, L.W. and Drost, A.W. (2012),
“Key personality traits and career satisfaction of customer service workers”, Managing
Service Quality: An International Journal, Vol. 22 No. 5, pp. 517-536, doi: 10.1108/
09604521211281404.

Lovallo, D. and Sibony, O. (2018), “Broadening the frame: how behavioral strategy redefines strategic
decisions”, Strategy Science, Vol. 3 No. 4, pp. 658-667, doi: 10.1287/stsc.2018.0071.

MacKinnon, D.P., Fairchild, AJ. and Fritz, M.S. (2007), “Mediation analysis”, Annual Review of
Psychology, Vol. 58 No. 1, pp. 593-614, doi: 10.1146/annurev.psych.58.110405.085542.

Matthews, R.A., Pineault, L. and Hong, Y.-H. (2022), “Normalizing the use of single-item measures:
validation of the single-item compendium for organizational psychology”, Journal of Business
and Psychology, Vol. 37 No. 4, pp. 639-673, doi: 10.1007/s10869-022-09813-3.

Downl oaded from http://ftp. nowublishers.conljstp/article-pdf/34/5/637/9584200/ | st p- 05- 2023- 0164. pdf by guest on 06 July 2026


https://doi.org/10.1111/jpim.12587
https://doi.org/10.1016/j.indmarman.2013.07.018
https://doi.org/10.1016/j.indmarman.2013.07.018
https://doi.org/10.1108/JSTP-12-2013-0288
https://doi.org/10.1287/serv.2019.0245
https://doi.org/10.1016/j.jbusres.2019.06.027
https://doi.org/10.1108/JOSM-01-2022-450
https://doi.org/10.1108/JOSM-01-2022-450
https://doi.org/10.1016/j.indmarman.2016.12.007
https://doi.org/10.1016/j.indmarman.2016.10.015
https://doi.org/10.1016/j.indmarman.2016.10.015
https://doi.org/10.1016/j.indmarman.2012.11.004
https://doi.org/10.1108/JOSM-03-2014-0088
https://doi.org/10.1108/JOSM-03-2014-0088
https://doi.org/10.1108/09564230910936832
https://doi.org/10.1108/09564230910936832
https://doi.org/10.1207/s15327906mbr3902_8
https://doi.org/10.1207/s15327906mbr3902_8
https://doi.org/10.1108/09604521211281404
https://doi.org/10.1108/09604521211281404
https://doi.org/10.1287/stsc.2018.0071
https://doi.org/10.1146/annurev.psych.58.110405.085542
https://doi.org/10.1007/s10869-022-09813-3

Matthyssens, P. and Vandenbempt, K. (2008), “Moving from basic offerings to value-added solutions: Product-
strategies, barriers and alignment”, Industrial Marketing Management, Vol. 37 No. 3, :
pp. 316-328, doi: 10.1016/j.indmarman.2007.07.008. SErvice

McClelland, D.C. and Winter, D.G. (1971), Motivating Economic Achievement, Free Press, NY. mtegr ation and

. . . rsonali
Mele, C., Russo-Spena, T. and Kaartemo, V. (2020), “The impact of coronavirus on business: persona ty
developing service research agenda for a post-coronavirus world”, Journal of Service Theory
and Practice, Vol. 31 No. 2, pp. 184-202, doi: 10.1108/JSTP-07-2020-0180. 661

Neal, A, Yeo, G., Koy, A. and Xiao, T. (2012), “Predicting the form and direction of work role
performance from the Big 5 model of personality traits”, Journal of Organizational Behavior,
Vol. 33 No. 2, pp. 175-192, doi: 10.1002/j0b.742.

Nudurupati, S.S., Lascelles, D., Wright, G. and Yip, N. (2016), “Eight challenges of servitisation for the
configuration, measurement and management of organisations”, Journal of Service Theory and
Practice, Vol. 26 No. 6, pp. 745-763, doi: 10.1108/JSTP-02-2015-0045.

Oliva, R., Gebauer, H. and Brann, J M. (2012), “Separate or integrate? Assessing the impact of
separation between product and service business on service performance in product
manufacturing firms”, Journal of Business-To-Business Marketing, Vol. 19 No. 4, pp. 309-334,
doi: 10.1080/1051712X.2012.647797.

Ones, D.S. and Viswesvaran, C. (1996), “Bandwidth—fidelity dilemma in personality measurement for
personnel selection”, Journal of Organizational Behavior, Vol. 17 No. 6, pp. 609-626, doi: 10.1002/
(SICI)1099-1379(199611)17:63.0.CO;2-K.

Ortega, AM.,, Garcia, M.T. and Santos, M.V. (2017), “Effectuation-causation: what happens in new
product development?”, Management Decision, Vol. 55 No. 8, pp. 1717-1735, doi: 10.1108/MD-03-
2016-0160.

Peirce, C.S. (1932), Collected Papers of Charles Sanders Peirce, Volumes I and II: Principles of Philosophy
and Elements of Logic, Edited by C. Hartshorne and P. Weiss, Belknap Press, Cambridge, MA.

Persona: The Dark Truth Behind Personality Tests (2021), “HBO”, available at: https://www.imdb.
com/title/tt14173880/plotsummary/ (accessed 16 January 2024).

Pfeffer, L. and Khan, M.S. (2018), “Causation and effectuation: an exploratory study of New Zealand
entrepreneurs”, Journal of Technology Management and Innovation, Vol. 13 No. 1, pp. 27-37, doi:
10.4067/50718-27242018000100027.

Powell, T.C., Lovallo, D. and Fox, CR. (2011), “Behavioral strategy”, Strategic Management Journal,
Vol. 32 No. 13, pp. 1369-1386, doi: 10.1002/sm;.968.

Pratt, M.G., Kaplan, S. and Whittington, R. (2020), “Editorial essay: the tumult over transparency:
decoupling transparency from replication in establishing trustworthy qualitative research”,
Administrative Science Quarterly, Vol. 65 No. 1, pp. 1-19, doi: 10.1177/0001839219887663.

Rabetino, R., Harmsen, W., Kohtaméaki, M. and Sihvonen, J. (2018), “Structuring servitization-related
research”, International Journal of Operations and Production Management, Vol. 38 No. 2,
pp. 350-371, doi: 10.1108/[JOPM-03-2017-0175.

Rabetino, R., Kohtaméki, M., Brax, S.A. and Sihvonen, ]. (2021), “The tribes in the field of servitization:
discovering latent streams across 30 years of research”, Industrial Marketing Management,
Vol. 95, pp. 70-84, doi: 10.1016/j.indmarman.2021.04.005.

Rabetino, R., Kohtaméki, M. and Gebauer, H. (2017), “Strategy map of servitization”, International
Journal of Production Economics, Vol. 192, pp. 144-156, doi: 10.1016/].1jpe.2016.11.004.

Raddats, C., Kowalkowski, C., Benedettini, O., Burton, J. and Gebauer, H. (2019), “Servitization:
a contemporary thematic review of four major research streams”, Industrial Marketing
Management, Vol. 83, pp. 207-223, [Preprint], doi: 10.1016/j.indmarman.2019.03.015.

Rapaccini, M., Saccani, N., Kowalkowski, C., Paiola, M. and Adrodegari, F. (2020), “Navigating
disruptive crises through service-led growth: the impact of COVID-19 on Italian manufacturing
firms”, Industrial Marketing Management, Vol. 88, pp. 225-237, doi: 10.1016/j.indmarman.2020.
05.017.

Downl oaded from http://ftp. nowublishers.conljstp/article-pdf/34/5/637/9584200/ | st p- 05- 2023- 0164. pdf by guest on 06 July 2026


https://doi.org/10.1016/j.indmarman.2007.07.008
https://doi.org/10.1108/JSTP-07-2020-0180
https://doi.org/10.1002/job.742
https://doi.org/10.1108/JSTP-02-2015-0045
https://doi.org/10.1080/1051712X.2012.647797
https://doi.org/10.1002/(SICI)1099-1379(199611)17:6<609::AID-JOB1828>3.0.CO;2-K
https://doi.org/10.1002/(SICI)1099-1379(199611)17:6<609::AID-JOB1828>3.0.CO;2-K
https://doi.org/10.1108/MD-03-2016-0160
https://doi.org/10.1108/MD-03-2016-0160
https://www.imdb.com/title/tt14173880/plotsummary/
https://www.imdb.com/title/tt14173880/plotsummary/
https://doi.org/10.4067/S0718-27242018000100027
https://doi.org/10.1002/smj.968
https://doi.org/10.1177/0001839219887663
https://doi.org/10.1108/IJOPM-03-2017-0175
https://doi.org/10.1016/j.indmarman.2021.04.005
https://doi.org/10.1016/j.ijpe.2016.11.004
https://doi.org/10.1016/j.indmarman.2019.03.015
https://doi.org/10.1016/j.indmarman.2020.05.017
https://doi.org/10.1016/j.indmarman.2020.05.017

JSTP Rauch, A. and Frese, M. (2000), “Psychological approaches to entrepreneurial success: a general model
345 and an overview of findings”, International Review of Industrial and Organizational Psychology,
’ Vol. 15, pp. 101-142.

Roccas, S., Sagiv, L., Schwartz, SH. and Knafo, A. (2002), “The Big Five personality factors and
personal values”, Personality and Social Psychology Bulletin, Vol. 28 No. 6, pp. 789-801, doi: 10.
1177/0146167202289008.

662 Ruiz-Jiménez, JM., Ruiz-Arroyo, M. and del Mar Fuentes-Fuentes, M. (2020), “The impact of

effectuation, causation, and resources on new venture performance: novice versus expert
entrepreneurs”, Small Business Economics, Vol. 57 No. 4, pp. 1761-1781, [Preprint], doi: 10.1007/
s11187-020-00371-7.

Sarasvathy, S.D. (2001), “Causation and effectuation: toward a theoretical shift from economic
inevitability to entrepreneurial contingency”, Academy of Management Review, Vol. 26 No. 2,
pp. 243-263, doi: 10.5465/amr.2001.4378020.

Sarasvathy, S.D. (2009), Effectuation: Elements of Entrepreneurial Expertise, Edward Elgar
Publishing, Cheltenham.

Satre, A.S. and Van de Ven, A. (2021), “Generating theory by abduction”, Academy of Management
Review, Vol. 46 No. 4, pp. 684-701, doi: 10.5465/amr.2019.0233.

Schmidt, J.A., Ogunfowora, B. and Bourdage, ].S. (2012), “No person is an island: the effects of group
characteristics on individual trait expression”, Journal of Organizational Behavior, Vol. 33 No. 7,
pp. 925:945, doi: 10.1002/job.781.

Schurz, G. (2008), “Patterns of abduction”, Synthese, Vol. 164 No. 2, pp. 201-234, doi: 10.1007/s11229-
00792234,

Schwenk, CR. (1984), “Cognitive simplification processes in strategic decision-making”, Strategic
Management Journal, Vol. 5 No. 2, pp. 111-128, doi: 10.1002/smj.4250050203.

Schwenk, CR. (1988), “The cognitive perspective on strategic decision making”, Journal of
Management Studies, Vol. 25 No. 1, pp. 41-55, doi: 10.1111/5.1467-6486.1988.th00021.x.

Smolka, KM., Verheul, I., Burmeister-Lamp, K. and Heugens, P.P. (2018), “Get it together! Synergistic
effects of causal and effectual decision-making logics on venture performance”,
Entrepreneurship Theory and Practice, Vol. 42 No. 4, pp. 571-604, doi: 10.1177/
1042258718783429.

Tukker, A. (2004), “Eight types of product—service system: eight ways to sustainability? Experiences
from SusProNet”, Business Strategy and the Environment, Vol. 13 No. 4, pp. 246-260, doi: 10.
1002/bse.414.

Ulaga, W. and Loveland, ].M. (2014), “Transitioning from product to service-led growth in manufacturing
firms: emergent challenges in selecting and managing the industrial sales force”, Industrial
Marketing Management, Vol. 43 No. 1, pp. 113-125, doi: 10.1016/j.indmarman.2013.08.006.

Ulaga, W. and Reinartz, W J. (2011), “Hybrid offerings: how manufacturing firms combine goods and
services successfully”, Journal of Marketing, Vol. 75 No. 6, pp. 5-23, doi: 10.1509/jmkg.75.6.5.

Valtakoski, A. (2017), “Explaining servitization failure and deservitization: a knowledge-based
perspective”, Industrial Marketing Management, Vol. 60, pp. 138-150, doi: 10.1016/j.indmarman.
2016.04.009.

Vandermerwe, S. and Rada, J. (1988), “Servitization of business: adding value by adding services”,
European Management Journal, Vol. 6 No. 4, pp. 314-324, doi: 10.1016/0263-2373(88)90033-3.

Vanderstraeten, J., Hermans, ]., van Witteloostuijn, A. and Dejardin, M. (2020), “SME innovativeness in
a dynamic environment: is there any value in combining causation and effectuation?”,
Technology Analysis and Strategic Management, Vol. 32 No. 11, pp. 1277-1293, doi: 10.1080/
09537325.2020.1766672.

Venkatraman, N. (1989), “The concept of fit in strategy research: toward verbal and statistical
correspondence”, The Academy of Management Review, Vol. 14 No. 3, pp. 423-444, doi: 10.2307/
258177.

Downl oaded from http://ftp. nowublishers.conljstp/article-pdf/34/5/637/9584200/ | st p- 05- 2023- 0164. pdf by guest on 06 July 2026


https://doi.org/10.1177/0146167202289008
https://doi.org/10.1177/0146167202289008
https://doi.org/10.1007/s11187-020-00371-7
https://doi.org/10.1007/s11187-020-00371-7
https://doi.org/10.5465/amr.2001.4378020
https://doi.org/10.5465/amr.2019.0233
https://doi.org/10.1002/job.781
https://doi.org/10.1007/s11229-007-9223-4
https://doi.org/10.1007/s11229-007-9223-4
https://doi.org/10.1002/smj.4250050203
https://doi.org/10.1111/j.1467-6486.1988.tb00021.x
https://doi.org/10.1177/1042258718783429
https://doi.org/10.1177/1042258718783429
https://doi.org/10.1002/bse.414
https://doi.org/10.1002/bse.414
https://doi.org/10.1016/j.indmarman.2013.08.006
https://doi.org/10.1509/jmkg.75.6.5
https://doi.org/10.1016/j.indmarman.2016.04.009
https://doi.org/10.1016/j.indmarman.2016.04.009
https://doi.org/10.1016/0263-2373(88)90033-3
https://doi.org/10.1080/09537325.2020.1766672
https://doi.org/10.1080/09537325.2020.1766672
https://doi.org/10.2307/258177
https://doi.org/10.2307/258177

Vermehren, P.D., Burmeister-Lamp, K. and Heidenreich, S. (2022), “I am. Therefore, I will? Predicting Product-
customers’ willingness to co-create using five-factor theory”, Journal of Service Management, :

Vol. 34 No. 3, pp. 341-367, doi: 10.1108/JOSM-03-2021-0088. . Service

integration and

Visnjic, L., Wiengarten, F. and Neely, A. (2016), “Only the brave: product innovation, service business

model innovation, and their impact on performance”, Journal of Product Innovation personahty
Management, Vol. 33 No. 1, pp. 36-52, doi: 10.1111/jpim.12254.
Visnjic, I, Ringov, D. and Arts, S. (2019), “Which service? How industry conditions shape firms’ 663

service-type choices”, Journal of Product Innovation Management, Vol. 36 No. 3, pp. 381-407,
doi: 10.1111/jpim.12483.

Wiltbank, R., Dew, N., Read, S. and Sarasvathy, S.D. (2006), “What to do next? The case for non-
predictive strategy”, Strategic Management Journal, Vol. 27 No. 10, pp. 981-998, doi: 10.1002/
smj.555.

Witell, L. and Lofgren, M. (2013), “From service for free to service for fee: business model innovation
in manufacturing firms”, Journal of Service Management, Vol. 24 No. 5, pp. 520-533, doi: 10.
1108/JOSM-04-2013-0103.

van Witteloostuijn, A., Cannaerts, N., Coreynen, W., el Hejazi, Z.N., van Hugten, J., Loots, E., Slabbinck,
H. and Vanderstraeten, ]. (2020), “Co-creative action research experiments—a careful method
for causal inference and societal impact”, Social Sciences, Vol. 9 No. 10, p. 171, doi: 10.3390/
socsci9100171.

Yang, T., Hughes, KD. and Zhao, W. (2020), “Resource combination activities and new venture
growth: exploring the role of effectuation, causation, and entrepreneurs’ gender”, Journal of
Small Business Management, Vol. 59 No. S1, pp. 73-101, doi: 10.1080/00472778.2020.1790292.

Yen, HR., Hu, PJH, Liao, Y.C. and Wu, J.Y. (2022), “Effects of the manager’s goal orientation on
frontline service employees’ service-sales ambidexterity conversion”, Journal of Service Theory
and Practice, Vol. 32 No. 6, pp. 737-761, doi: 10.1108/J]STP-02-2022-0042.

Zhang, Z., Zyphur, MJ., Narayanan, J., Arvey, R.D., Chaturvedi, S., Avolio, BJ., Lichtenstein, P. and
Larsson, G. (2009), “The genetic basis of entrepreneurship: effects of gender and personality”,
Organizational Behavior and Human Decision Processes, Vol. 110 No. 2, pp. 93-107, doi: 10.1016/
j.0bhdp.2009.07.002.

Zhao, H. and Seibert, S.E. (2006), “The big five personality dimensions and entrepreneurial status:
a meta-analytical review”, Journal of Applied Psychology, Vol. 91 No. 2, pp. 259-271, doi: 10.1037/
0021-9010.91.2.259.

Zhao, H., Seibert, S.E. and Lumpkin, G.T. (2010), “The relationship of personality to entrepreneurial
intentions and performance: a meta-analytic review”, Journal of Management, Vol. 36 No. 2,
pp. 381-404, doi: 10.1177/0149206309335187.

Appendix
The supplementary material for this article can be found online.

Corresponding author
Wim Coreynen can be contacted at: wim.coreynen@zju.edu.cn

For instructions on how to order reprints of this article, please visit our website:
www.emeraldgrouppublishing.com/licensing/reprints.htm
Or contact us for further details: permissions@emeraldinsight.com

Downl oaded from http://ftp. nowublishers.conljstp/article-pdf/34/5/637/9584200/ | st p- 05- 2023- 0164. pdf by guest on 06 July 2026


https://doi.org/10.1108/JOSM-03-2021-0088
https://doi.org/10.1111/jpim.12254
https://doi.org/10.1111/jpim.12483
https://doi.org/10.1002/smj.555
https://doi.org/10.1002/smj.555
https://doi.org/10.1108/JOSM-04-2013-0103
https://doi.org/10.1108/JOSM-04-2013-0103
https://doi.org/10.3390/socsci9100171
https://doi.org/10.3390/socsci9100171
https://doi.org/10.1080/00472778.2020.1790292
https://doi.org/10.1108/JSTP-02-2022-0042
https://doi.org/10.1016/j.obhdp.2009.07.002
https://doi.org/10.1016/j.obhdp.2009.07.002
https://doi.org/10.1037/0021-9010.91.2.259
https://doi.org/10.1037/0021-9010.91.2.259
https://doi.org/10.1177/0149206309335187
mailto:wim.coreynen@zju.edu.cn

	Why do companies integrate products and services? Linking decision-makers’ personality traits and decision-making logics
	Introduction
	Methodology: abduction
	Theoretical building blocks
	PSI
	A personality traits perspective: HEXACO
	A decision-making logic perspective: causation-effectuation
	Conceptual framework

	Exploratory analysis
	Data collection
	Measures
	PSI strategy
	HEXACO
	DM logics
	Control variables

	Sample and method
	Results

	Theory generation
	Conclusions
	Theoretical contributions
	Managerial implications
	Limitations and future research

	References
	AppendixThe supplementary material for this article can be found online.


