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Abstract: The phenomenon of business model innovation (BMtaking up
speed in researchers’ attention. Specifically senfirms find it difficult to
protect their intellectual property and need dyraaapabilities to invent and
launch their new business models. This study owicgefirms’ BMI applies
the Dynamic Capability View (DCV) to understand hawo capabilities,
entrepreneurial orientation (EO) and modularity dame BMI. These two
capabilities consider two sides of BMI. BMI relat&s opportunity-seeking
behavior, creating new values and opportunity dtgtion, that then allows
monetizing and capturing value. In this respect,| Bdkes advantage of the
two dynamic capabilities: EO and modularity. Theutes of our study of 299
international service firms show that EO and mouiylarigger BMI, and that
EO is especially favourable for BMI in the contedt high environmental
uncertainty.

Keywords: business model innovation, dynamic capabilitiegrepreneurial
orientation, modularity

1. Introduction

Business model innovation (BMI), first mentioned Bgpinniemi (1999),
receives flourishing attention by researchers (&san, 2011; Amit and Zott,
2012; Euchner and Ganguly, 2014). BMI incorporatkange and renewal
through the commercialization of ground-breakingaisl technologies, and
new business concepts (Chesbrough, 2010; Zotal, 2011). Previous
research, often focused on internet businessesslap®d the important
characteristics of BMI: value-generation processaslue creation,
proposition, and capture (EIMaraghy, 2005; SaneamekzRicart, 2010).

In the literature on BMI, internet firms and the maéacturing industry
dominate. The focus of our study lies on servigendi that have fewer
possibilities to protect their innovation by inetual property rights and thus
are constantly in need of dynamic capabilitiesgarsh for new business ideas
(Vargo and Lusch, 2008; Voss and Hsuan, 2009).

The novel value generation, value creation, valapgsition, and value
capture of BMI are at the core of new businesssideal ventures into new
territories. Yet, it remains unclear what dynamapabilities underlie the
process of value generation, value proposition,\ahage capture (Osterwalder
et al, 2005; Schneider and Spieth, 2013). This is esflgdmportant for
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service firms which are unable to store and todsedize their offering due to
the immateriality of services and the simultaneif production and
consumption (Lovelock and Gummesson, 2004; GronaodsOjasalo, 2004).

This paper aims to understand dynamic capabilttias determine BMI
in service firms. We selected two capabilities: v&situring into new territory
requires risk taking, innovativeness, and proatgtiviwve focus on EO
(Schindehutteet al, 2008; Guoet al, 2013; Habtay and Holmén, 2014);
second, service firms can select specific servimegsses as modularized
process patterns. These modular service patternscozate new service
offerings or recombine service components to pre@rsl capture value. The
modularity of product components has already shstnong improvements in
efficiency and innovation, in production managemeand in product
innovation management (Sanchez and Mahoney, 19@6reWet al, 2002;
Bounckenet al, 2014). Yet, this concept is new to service redeaWWe
assume that modularization enables strong gainseiiice firms and shapes
a dynamic capability for their BMI. Thus, we selttmodularity as a second
capability. We argue that EO and modularity aredrtgmt in situations of
high uncertainty, where service firms have to cleammd/or adapt their
business models.

In essence, this paper considers EO and modula#ydynamic
capabilities in service firms and analyses how tinlyence BMI in cases of
high uncertainty. Herein we aim to contribute te trew body of research on
BMI, which is still fragmented with weak theoreticnderpinnings
(Vermeulen, 2013; Cheet al, 2015), and to service research, which has not
yet embraced the ideas of BMI even though it drisesvice venturing and
service strategy. Further, we highlight two impattantecedents to BMI and
link the research on business models with strat@gicagement.

Our theoretical part starts with an explanationbasiness models and
BMI. We continue with dynamic capabilities whicleaubsequently linked to
BMI. Thereafter, we present our sample, the metlaod| our results. The
paper concludes with a discussion of our findingd af the contribution our
study makes to theory building.



2. THEORY

2.1. Business model innovation

Recently, business models received great attentiith, more than 1177
articles in peer-reviewed journals (Amit and Z@@01; Al-Debei and Avison,
2010, Lecoceet al, 2010; Lambert and Davidson, 2013). Business nsoaie
a “set of capabilities that is configured to enaldkie creation consistent with
either economic or social strategic objectives” ¢(8g and Mair, 2007).
Commonly, a business model defines a large variety a firm’s
characteristics, resources, and decision varialblBgh convert opportunities
into value creation and capture (Seddenal, 2004; O'Connor and Yamin,
2011; Zottet al, 2011). Value creation follows no linear or simphethod,
but rather more complex and interconnected relgkims among multiple
actors (Zottet al, 2011).

Triggered by internet business and its innovatiygpaotunities for
business (Markides, 2013; Spie#t al., 2014), business models have
increasingly embraced innovation (Chesbrough andeRmloom, 2002;
Chesbrough, 2010; Teece, 2010; Onettal., 2012; Lambert and Davidson,
2013). BMI concerns "[a] process of designing a nemmodifying the firm's
extant activity system" (Zott and Amit, 2010).

Innovating a firm’s business model involves addarg linking novel
activities through integration at different levalsd in new ways (Witell and
Lofgren, 2013). BMI aims at consciously renewindiran’s core business
rather than concentrating on particular producsenvice innovations (Amit
and Zott, 2010). It focuses on the exploitationfiohs’ core competencies
(Hamel and Prahalad, 1993) and the creation oaralés (Moweryet al.,
1996). BMI uses trends — e.g. increasing custoneagmnitude (Teece, 2010),
service orientation (Gremyat al., 2010; Nairet al.,2013), and new forms of
innovation such as open innovation (Ragtial.,2012; Huangpt al.,2013).

Based on Mitchell and Coles’ (2004) link betweemtooiing BMI and
sports, uncertainty or “the unknown” appears tab=entral challenge to the
successful implementing of innovations and spedliffc business model
innovations (Andries and Debackere, 2013). Origyn@henomenon-oriented,
some researchers explain BMI on the basis of pesiffects on a firm’s
performance and under environmental dynamism. Blglb &@orresponds to
dynamic capabilities (Heijet al., 2014). Informal exchanges in the
organization, mutual involvement, and organizatiopetice, as well as
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cultural aspects such as innovation orientatiore dynamic capabilities
driving BMI (Bouncken and Koch, 2007; Bouncken, 20@antoset al.,
2009). BMI contributes to improved environmentadpi&tion and long-term
competitive advantage while facilitating and uillig the firm’s
entrepreneurial capabilities (Schindehutteal., 2008; Habtay and Holmeén,
2014). Research requires further understanding noferlying capabilities,
particularly of how to constantly renew a firm’sigent business model. For
service companies, BMI especially consists of irdggg customers in the
process of value creation (Claw® al, 2014). Due to the high level of
customer integration, BMI needs to be more compreive in service firms
than in manufacturing companies in order to ina@essrvice quality and
profitability (Kindstrom, 2010).

2.2. Dynamic Capability View (DCV)

The DCV treats organizations as bundles of ressu@achieve competitive
advantages (Teece and Augier, 2009). Teeteal. (1997: 516) define
‘dynamic capabilities as the firm’s ability to igtete, build, and reconfigure
internal and external competences to address yaph@inging environments’.
Dynamic capabilities develop over time rather tbamg externally acquired
(Teeceet al, 1997; Teece, 2007) and rely on deep organizdtistnactures
such as innovation orientation (Siguatv al, 2006; Bounckeret al, 2007;
Kearneyet al, 2014). They also have a strong impact on firnfqguarance
(Zott, 2003; Vorhiet al, 2007; Drnevich and Kriauciunas, 2011; Guangping
et al, 2013; Makkoneret al, 2014).

Based on Barreto’'s (2010) definitions and desaii of dynamic
capabilities, we first regroup definitions and magpapers referring to them.
Second, we highlight the key factors and assumgtioh each stream of
definition(s). DCV stresses that a firm constamieds to adapt, improve, and
recombine its capabilities and their sources ty stampetitive. As such,
dynamic capabilities can act as drivers of BMI (Betal.,2012; Singhet al.,
2013; Roaldsen, 2014).

Previous studies also assume that the performaineeboasiness model
depends on components (Aspataal., 2010; Heijet al., 2014) which are
rooted in internally or externally oriented capdaigis (Dixon et al., 2014).
The literature on (product) innovation processesimtjuishes between firms’
activities to explore new ideas, concepts, or mssnmodels, and their
capability to exploit those ideas and to realisdittmhal revenues (Bucherer
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et al, 2012). Table 1 presents our literature review #nds dynamic
capabilities to BMI.

INSERT TABLE 1 ABOUT HERE

Thus, the two different dynamic capabilities may bperceived as
antecedents of BMI, as they facilitate the recagnitof new opportunities
(EO) and enable firms to capture additional valhesugh the modularisation
of its products and services.

2.3. The twofold nature of BMI

BMI relates opportunity seeking to the creation méw values and
opportunity-exploitation to monetise and captureluga (Andries and
Debackere, 2013). Drawing on Tushman’s and O’Reil(996) notion of
ambidexterity, we conceive of EO and modularitytae distinct forms of
organizational capabilities to foster change antewal in uncertain market
conditions.

With regard to exploration, firms need to be oped ask-affine in order to
screen their environment and perceive opportuniigdbs et al, 2014). To
exploit new ideas, firms have to rely on tools moplement new products
and/or market-related features into their rangepmiducts without risking
cannibalism or obsolescence of the existing busimaedel. This may be
achieved, for instance, through modularization ascambination of existing
value elements with new features that influenceivajeneration (Huanet
al., 2012). EO and modularization will specifically acat for BMI under
strong uncertainties as typical for dynamic captdsl (Sanchez and Ricart,
2010; Bocket al.,2012; Cautelat al.,2014; Roaldsen, 2014).

Entrepreneurial Orientation (EO)
According to Kraus (2013), the best-researched ngio@s of EO are risk-

taking (Kehet al, 2002; Morriset al, 2008), proactivity (Raucht al, 2009),
and innovativeness (Lumpkin and Dess, 1996; Matial, 2008; Rowleyet
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al.,, 2011; Van Riekt al, 2011). Scholars have argued that inertia is dne o
the core barriers to BMI (Chesbrough, 2010). Intexst, experimentation
with technologies, idea generation, and collaboratrives BMI, resulting in
value generation (McGrath, 2010). A firm's EO anecanfiguration
capabilities influence performance (Janturral, 2005; Irava and Moores,
2010). This confirms Teece (2007), who puts forwtiat organizations need
a risk-taking behaviour to successfully reconfigtheir business. Thus, EO
serves as a dynamic capability that drives the evaganeration and value
proposition of a firm’s business model. To put iffedently: EO is a major
trigger of BMI. EO has often been associated wihing, rather small firms
which are versatile towards changes in market s&tracand environmental
dynamism (Hannan and Freeman, 1984). Their lackstdblished structures
lowers the risk of organizational inertia. As wecds on young and rather
small service firms, the role of EO for BMI becona®&n more apparent.

Research also indicates that EO has strong retatemuancertainty (Kraus
et al, 2012), which in turn is strongly linked to inndwam (York and
Venkataraman, 2010). Thus, we argue that unceytdimtes the importance
of EO as a dynamic capability for BMI. The innovati risk-taking attitude of
EO drives the creation of new ideas and EO wilhtakso drive BMI.

H1: Influenced by increasing technological uncemtgj EO is a driver of
business model innovation.

Modularity

Modularity implies the decomposition of a compleystem into modules
(Schilling, 2000; Conraét al, 2014). A modular system is composed of units
which are designed independently and are relatedugh interfaces
(Campagnolo and Camuffo, 2010). Each module caveygecific, but limited
array of features and functions (Cavin and Loh§442 The final product or
service is developed by combining different custonoe need-specific
modules. Modularity allows for efficient managemeoit complexity of
multifaceted processes (Ethiraj and Levinthal, 208 et al, 2007;
Tsvetkova and Gustafsson, 2012). Research on midglupans product
modularization (Lau and Yam, 2005; Scannella, 20sson and Ahlstrém,
2013), business networks (van Liege al, 2004; Van Liere and Koppius,
2007), knowledge management (Sanchez and Maho®®§; Ravishankar
and Pan, 2013), and innovation (Ethiraj and Lewdht2004; Ethirajet al,
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2008; Voss and Hsuan, 2009; Ozman, 2011). Modulgsia central design
principle of the product architecture and enablieategic and operational
flexibility (Tsvetkova and Gustafsson, 2012).

Pisano and Teece (2007) state that modularity ingsdhe value capture
from innovation. Drivers behind modularity are tbeeation of variety, the
reduction of complexity, and the balance of custation and standardization
(Miller and Elgard, 1998; Blecker and Abdelkafi, @) Mikkola, 2007).
Further, modularity is a vehicle for reconfigurireg firm’s asset structure
(Sirmonet al, 2007). It can be beneficial in dealing with gragricomplexity
and environmental dynamism (Kodama, 2004). Thus,atsuitable means for
coping with uncertainties.

Modularity is a key principle of the architecturé service firms (Voss
and Hsuan, 2009). Services are bundles of perfarengwomises. Their
production inescapably integrates the customer, dacomes a co-creator
(Zeithaml et al, 1985). Take the following simple example of madity in
service processes: A client in a restaurant chosse® food from the menu.
The owner of the restaurant provides the rangecoéssible food but the
choice is made by the client. After the client kakected the components (or
modules) of his meal, the staff prepares and sehgeesenu. The case of the
restaurant illustrates the role modularity hassknvices: modularity serves to
satisfy distinct customer needs; it allows divecsifion and provides
flexibility. The customer’s possibility to choosewers the service firm’s risk
of failing to provide what the customer wants (Weh@99). Thus modularity
makes it possible to develop and offer new senagesis a suited means for
shaping existing business models. Modularity furthallows the
recombination of service patterns and package®veldp new offerings and
business models.

This stresses the importance that modularizatienftiaservice firms in
an environment of higher uncertainty for BMI valgeneration and capture
through reconfiguration of value-chain elementsn(®&z and Ricart, 2010;
Amit and Zott, 2012; Simmonat al, 2013; Bounckeret al, 2015). Parente,
Baack, and Hahn (2011) further point out that madghtion drives the
efficiency in the innovation process. We assume ti@dularity is a dynamic
capability for developing new service products,suese it allows the capture
of value from new patterns and re-combinations efvise-product
components that emerge in a multifaceted and comgironment. Thus,
we perceive modularity as a strategic means foraterg a “built-in
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flexibility” (EIMaraghy, 2005) which is suitable facoping with uncertainty
and fostering innovation of the business model.

H2: Influenced by increasing technological uncemtgj modularity is a driver
of business model innovation.

Complementarity of EO and Modularity

Prior research recognized that firms achieve grgaeformance when they
implement “classical” business innovations such wslue creation,
proposition, and capture by radical innovation \&rg level of the business
model. Overall, BMI can inspire changes during @cpss of “business model
reconfiguration” of only one or two domains of thesiness model. Although
research still lacks a clear definition of the aguoloius and multifaceted
concept of BMI (Amit and Zott, 2001; Al-Debei andri8on, 2010; Lecocet
al., 2010; Lambert and Davidson, 2013), we assumer#aitally innovative
BMIs are subject to uncertainty and benefit froncambination of both
dynamic capabilities discussed above.

EO includes proactive, risk-averse, and creatigiiented thinking and
behaviour (Vij and Bedi, 2012). Nonetheless, modiylaequires fine-grained
analyses, precise planning, and the implementatfoformal architectures
that consist of highly compatible business, process service-process
modules that can be recombined without much chdaoganother module.
Whereas EO helps to explore new opportunities (Gard, 2007), modularity
serves to exploit flexible product architecturessiages being near to the
market (Sanchez and Mahoney, 1996; Buenstorf, 200% combination of
EO and modularity by service firms has additionasipve effects for BMI.
The causal complexity inherent in one of the DGsaases with a further
social and causal interaction of the DCs and alldlaes development of
imitation barriers (Ethiraj and Levinthal, 2004;dgi and Bouncken, 2009),
creating a sustained competitive advantage (L&@25). Thus, we argue that
the capability to explore new opportunities withskriaffinity and
innovativeness (EO) and the capability to recomBgresources and existing
capabilities (modularization) enables a firm to wit@neously explore and
exploit new opportunities (O'Reilly and Tushmanp@2p This, in turn, will
lead to a surplus of BMI as a precondition for cetitpve performance.
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H3: Both modularity and entrepreneurial orientati@nfold an additional
joint effect on business model innovation.

The research framework, the hypotheses, and thgesteyl directions of the
effects are summarized in Figure 1.

INSERT FIGURE 1 ABOUT HERE

3. METHODOLOGY
3.1. Sample characteristics and data collection

Our sample consists of 299 German service firme. ddta were collected at
two different trade fairs in 2013 and 2014. Poemeéspondents were chosen
randomly. We then made an appointment with salpesentatives or with a
member of each firm's general management in prépara Second,
informants were contacted about four weeks follgneach trade fair. While
first informants received a paper-and-pencil veroabthe questionnaire, data
from second informants were gathered by computests telephone
interviews (CATIS).

A total of 360 questionnaires were returned toAfter deleting outliers
and duplicates, we removed all datasets with mysgatues on our dependent
variable BMI. Finally, we had 299 evaluable questiaires. We then
analysed the dataset for missing values and founad there were no
systematic missing data. Nevertheless, we accoontli.7 per cent of
randomly missing values on our independent vargaljte 35 cases, 264
remaining cases). Table 2 presents the descrigtatestics of our sample.

INSERT TABLE 2 ABOUT HERE
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We contacted exclusively B2B service firms offeringsiness services
such as IT, engineering, or consulting. The vagontg of the firms surveyed
are SMEs: 82 per cent of all firms have fewer tR809 employees; every
second firm has fewer than 50 employees. The ageaagual turnover is
33.9 million euros (median: 8.0 million euros), aheé average service firm
achieves a rate of return (EBITDA) of 17.5 per d@m¢dian: 14.0 per cent).

Table 2 further shows that nearly three of foupogglents (74 per cent)
belong to top, upper, and middle management. Tlezage tenure of the
surveyed managers is 6.8 years (median: 4.2 yddosg than 80 per cent (84
per cent or 250 persons) are male.

The high level of internationality is a unique @& of our sample. More
than 60 per cent (188 firms) are located outsidenfaay; nearly every third
firm (31 per cent or 95 companies) comes from detshe European Union.
The top five countries are Germany (112 firms)lyl{@3 firms), China (30
firms), Turkey (15 firms), and the United States? (lirms). Table 3
summarizes the firms’ origin. The high level ofdmationality is associated
with a relatively high share of exports: the averagrvice firm in our sample
realizes 44 per cent (median: 43 per cent) otitisdver abroad.

INSERT TABLE 3 ABOUT HERE

3.2. Measurement

The variables in our study were measured on fivietpbikert-type scales
(1="strongly disagree”, 5 ="strongly agree”). ffe scales were adopted from
previously published articles, translated from Eiginto German, and then
translated back to check whether meaning and cdmapstbility were well
maintained.

Entrepreneurial orientation was measured as a demaler construct,
consisting of three dimensions: risk-taking, proafgt, and innovativeness,
following the approach of Eggert al. (2013). The first-order constructs
consisted of three items each, such as “We enceyragple in our company
to take risks with new ideas.” (risk-taking), “Wersistently look for new
business opportunities.” (proactivity), or “We camles ourselves as an
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innovative company.” (innovativeness). Thresholdsrev acceptable for
statistical criteria on the first-order level. (glf-developed scale to measure
modularity consisted of three items and focused moodular products
(Sanchez and Mahoney, 1996). We asked for the anamehfunctionality of
modules and interfaces, and the general functianaxfularity on the product
architecture. The scale was self-developed andteddmm ten to three items
following a pre-test.

Technological uncertainty was measured with thtees from Lewis’
(2002) ten-item scale. We chose the three item& Wie highest factor
loadings from this scale and asked, for exampla, floee level of
“technological feasibility” of changes to existipgoducts.

BMI refers to changes in how a firm creates, pregpsr captures value.
The multi-dimensional construct was captured by eaisting scale from
innovation management (Bounckenal, 2007) which was enlarged by two
items regarding the market and the value addectdstomers. Overall, we
captured all three dimensions of BMI with at leaisé item.

Competitive performance is a three-item scale nreagthe performance
of a firm compared with its competitors regardiades volume, market share,
and profitability (margin). The scale was takenniro/enkatraman and
Ramanujam (1986).

We used firm size as a control variable to accdonthe influence of a
firm’'s size on our independent variables. The itesti confirmatory factor
analysis is shown in Appendix 1.

3.3. Analysis

We used the co-variance-based structural equatamteling approach (SEM)
in the software package Mplus 6 (Muthén and MuthH&12) to test our
hypotheses. Compared with multivariate regressiwalyais, SEM has three
major advantages: first, SEM uses latent (or unolesi variables which
account for the influence of residuals or measurgragors (Bagozzi and Yi,
2012); second, SEM is capable of incorporatingniateariables as well as
manifest variables simultaneously (Byrne, 2012) #nird, SEM allows for
path modeling which is of great importance for abstiences.

In a first step we validated our measurement medela confirmatory
factor analysis (CFA) with maximum likelihood eséition. The CFA resulted
in an acceptable to good overall model fit: Despitggnificant chi-square test
(t=1.590***), the stricter and more appropriateifitlices were all below their
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thresholds (CFI=.934, RMSEA=.044, SRMR=.068). Or tlonstruct-level
we scrutinized the validity and reliability for datatent variable. Construct
validity of the latent variables, expressed bydtendardized factor loading of
each indicator item, exceeded the minimum thresbbl® (Hairet al, 2010)
for all variables. To assess the convergent vgliditour latent variables we
applied Cronbach’st (Cronbach, 1951) and the average variance extracte
All constructs exceed the minimum thresholds ofartl .5, respectively
(Nunnally, 1978; Fornell and Larcker, 1981). Weeased the reliability of
our latent variables on the item-level and on tbestruct-level. Indicator
reliabilities are greater than .4 for all indicaitems except one from our
BMI-scale, which slightly missed the threshold 4f(Bagozziet al, 2004).
But as the BMI-scale, like all other scales, showegood reliability on the
construct level with composite reliabilities gredtean .6 (Bagozzi, 1981), we
decided to keep this item in our measurement mdéelally, we tested
whether the constructs met the Fornell-Larckeredon indicating that each
latent variable’s variance is better explained tsyindicator items than by
other constructs (Fornell and Larcker, 1981). Noheur variables violated
this assumption, which is expressed by a variablat® of the variance
explained and its maximum correlation with othetght) variables smaller or
equal to one. Appendix 2 presents the results of acamfirmatory factor
analysis.

To cope with non-response bias we offered each &rmeport of the
study’s results. We hoped to convince some inital-respondents to support
our study by providing this incentive to the papants. As we used single
informants for our independent measures, commotadebias might have
occurred. To account for this statistical probleme wollowed the
recommendations of Podsaketffal. (2003) using Harman’s single-factor test.
The computed factor explained less than 25 per (&htper cent) of the
variance of all variables used in this study. Adially, we distributed a
short questionnaire containing our most importagpeshdent variables (e.g.
firm performance) and some questions about thesfistructure to second
informants from the same company. We used firstrménts’ data for our
independent variables EO, modularity, and uncestaibata from second
informants were chosen for our dependent variaBle$ and competitive
performance. We also analysed the correlations dmiwfirst and second
informants’ responses and found medium to highetations for every item
(e.g. firm size .963***). Overall, common-methodabidoes not seem to be an
issue in our data.
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Our hypotheses were tested with two different SEMar first model
comprised hypotheses one and two and was compslead @ath model with
indirect effects to test our mediation hypothesdse model revealed good
overall fit (cf. table 3). The second model congairthe moderation effect in
hypothesis three. We tested whether the interactemm of the two
capabilities EO and modularity yields to a sigréfit increase in the explained
variance of our dependent variable BMI (Muthén awdthén, 2012). All
results are presented below.

4. RESULTS

The correlation matrix of the constructs shows pibsitive relation between
competitive performance and business model innowatiAlthough not

explicitly hypothesized, we find that competitiverfprmance is positively
associated to BMI, EO, and modularity (cf. table\VWge also find a medium
correlation between EO and modularity (r=.489***)ndicating that

deployment of the explorative EO is accompanieexploitative modularity.

Interestingly, the control variable ‘firm size’ do@ot correlate significantly
with any other variable of our model. We can therefassume that BMI, EO,
or modularity is not a matter of size.

INSERT TABLE 4 ABOUT HERE

In hypothesis 1 we scrutinized the influence of@mteneurial orientation
on BMI with regard to uncertainty. Results showtthath hypotheses are
supported: EO exerts a strong direct influence okl Bp=.412***).
Additionally, we found a significant indirect effieaf uncertainty on BMI via
EO (3=.105**). We thus assume that EO is an importantedrof BMI,
especially when the environment is turbulent.

Hypothesis 2 supposed an influence of modularityBdfi. As for EO,
we examined in detail the direct influence of mediy on BMI and the
indirect effect of uncertainty on BMI via modulagritAgain, we find support
for the first hypothesis, supposing a direct infloe of modularity on BMI.
The standardized path coefficient yields .250**t Bie were unable to prove
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an indirect effect of uncertainty on BMI in H2I$=017 n.s.). Though,
modularity is a trigger for BMI, but independenttethnological uncertainty
(cf. table 5). Figure 2 depicts the regression Wsigf our research model.

INSERT FIGURE 2 ABOUT HERE

Hypothesis 3 assumed a positive interaction eftdcentrepreneurial
orientation and modularity on BMI. This assumptiasas backed by the
notion of ambidexterity. Despite theoretical supgbe interaction effect was
insignificant $=.054, n.s.). Our data do not support hypothesis 3.

INSERT TABLE 5 ABOUT HERE

Finally, to control for country effects we calcudttwo distinct models.
In the first, German-only model with size as cohwariable we found a
slightly smaller direct effect of EO and modulardy BMI (3=.27*** for EO
andp=.16* for modularity) than in the total sample. T$exond, international-
only model yielded coefficients of=.48*** for EO and B=.21*** for
modularity. We controlled for firm size in both nmedd. Differences in the
indirect effects were much smaller and with no ¢jeaim the direction or the
level of significance. Despite the path differenbegsween the German-only
and the international-only model, we do not assuha the hypothesised
effects differ substantially. Thus we conclude tmationality or national
culture is of negligible significance.

5. DISCUSSION

This paper was motivated by the recently increaattention paid to business
model innovation and the concept's still immatureedretical basis,
particularly for service firms that need dynamiahilities to achieve BMI.
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As previous research already hints at a relatiothéo dynamic capability-
view, we aim to explain capabilities that drive Blgy drawing upon DCV.
Research so far has not analysed how dynamic daigsbaffect business
model innovation. Thus this paper looks how dynapapabilities such as
entrepreneurial orientation and modularity jointhfluence BMI in service
firms.

5.1. Contribution to Theory

The results contribute to service research and Mi Besearch. First we
enlarge the research body of BMI for service fir@gecifically, we show that
service firms can take advantage of dynamic capiabil each of the dynamic
capabilities (EO and modularity) enhances BMI irviee firms. We suggest
that these important triggers serve as antecede#fnBMI and should be
included in future research on BMI. Moreover, weurt previous BMI

research that sees a link between dynamic capesiléand BMI. Further,
uncertainty is not a thread but a trigger for BM$pecially when combined
with EO. In line with Andries and Debackere (2018)e find that the

capability to reconfigure resources and existingpatdlities through

modularization positively influences BMI but doest mediate the effect of
technological uncertainty. Even though the riskaqgr@and creativity-oriented
concept of EO is antithetical to the precise plagnbf modularization
embedded in the service firms’ process and prodarchitectures, the
combination of both does not lead to additionaldfigs for BMI. However,

the central challenge for a successful implememtatof BMI to use

exploration capabilities such as E&hd the ability to exploit new ideas
through modularization was not supported by ourd&urther we have
shown that national culture shapes the impact ofaB® modularity on BMI

but does not differ significantly between Germang all other nations.

5.2. Limitations and Further Research

Fundamentally, there is strong agreement amonglashaehat empirical
research on dynamic capabilities should be inteusifEriksson, 2014;
McAdam et al, 2014). We believe that further research shouldyse the
connection between BMI and dynamic capability inrtipalar. While
gualitative studies allow a better understandingmicesses and managerial
and environmental issues, as well as reconfiguratiechanisms, further
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guantitative research could offer a more concreééatification of the factors
involved, their nature, and their interactions (Edsy-Smithet al, 2009).

We did not find a combinative effect of EO and mladization — two
somehow antithetical capabilities. Thus, the goestarises whether other
ambidextrous capabilities may foster BMI. Ambideite the combination of
two antithetical activities, is stressed as a drfeproduct innovation. Does
this apply to BMI in service firms as well?

We processed our research with an internationapkaind controlled
for country effect by differentiating a German-omrgd an international-only
model. We did not find great differences betweentthio models. In contrast
to research on the link between culture and firmsbvativeness (Taylor and
Wilson, 2012 Cerneet al, 2013), we cannot support a significant influente
national culture on BMI. Further research shouldcbeducted to analyse
whether our findings are industry-specific or wlesththe objects of
innovation (products, processes, and business s)oddiffer more
fundamentally. Finally, not only does research oMliBack a clear and
accepted definition of the construct; establisheales do not exist. We would
like to encourage others to overcome this obstacle.

As the existence of time was outlined above asrstitaent element of
any form of dynamic concept, there is a strong ireguent for further multi-
periodical or longitudinal research to gain a brettederstanding of dynamic
capabilities. Following previous research (Zahea al, 2006), further
investigations are needed regarding how dynamialdbfpes differ between
entrepreneurial, rather small firms and largerursdéd companies. This
research gap gains even more importance for dyneapiabilities underlying
BMIL.

5.3. Managerial Implications

Backed by our results, the promotion of proactine aisky innovative
behaviour of employees should be encouraged by geasnaEO is a suitable
means for contributing new ideas to firms’ existimgsiness models. If new
ideas or concepts for creating and monetising vateeborn, they have to be
implemented and “translated” into products befaeeg marketed. However,
we propose that EO and modularity be pursued catigety and not
simultaneously as hypothesized. BMI is most effectif exploration and
exploitation occur together but supposedly one aft@ther.
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Author  Stream Definition Central focus Tgr('ﬁs
Teece and We define dynamic Competences and
Pisano, capabilities as the firm's capabilities, environment

§| 1994, ability to integrate, build, and changes

Te) Teeceet reconfigure internal and ABILITY

5 al., 1997; external competences to

% Helfat, address rapidly changing

= 1997; environments.

- Helfat and

§ Peteraf,

Q 2003; Zott, o

= 2003 9o
Zahraet Dynamic capabilities, which  Ability and willingness for %
al., 2006 we define as thabilities to opportunity detecting and Q

o) reconfigure a firm’s_ _ exploiting capabilities o

= py resources and routinesn the ABILITY BEHIND c

a g manner envisioned and o

S S deemed appropriate by its T

N — principal decision-maker(s). re
Zolloand A dynamic capability is a Second-order routines, Q

o Winter, learned and stable pattern of systematical approach, 6

A= 2002, collective activity through COLLECTIVE =

= S  Winter, which the organization ACTIVITY @©

23 2003; systematically generates and 5

g g Anandet modifies its operating routines 8

39 al., 2009 in pursuit of improved o

N — effectiveness. S
Eisenhardt The firm’s processes that use Resource recombination, Qo
and resources — specifically the  organizational and e
Martin, processego integrate, strategic routines, market L

£ 2000; reconfigure, gain, and release changes

T Blyler and resources — to match and everPROCESSES

E Coff, 2003 create market change.

s Dynamic capabilities are thus

=5 the organizational and

_cc‘?s :', gtrategic routines by which

) f|rm§ achlgve new resource

iﬁ S configurations as markets

emerge [...].
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Table 1 Continued

ﬁ Wang and Dynamic capabilities as a Resource recombination,
5 Ahmed, firm’s behavioural systematical approach,
I 2007 orientation to constantly third-order processes,
g integrate, reconfigure, renew environment changes
g and recreate its resources andBEHAVIORAL
.5: capabilities, and most ORIENTATION AND
= importantly, upgrade and OPERATIONS
S reconstruct its core
o capabilities in response to the
@ changing environment to
= attain competitive advantage.
Teece, Dynamic capabilities can be Resource recombination,
2000 disaggregated into the opportunity detecting and
Teece, capacity (a) to sense and exploiting capabilities,
2007 shape opportunities and environment changes
threats, (b) to seize STRATEGIC
> opportunities, and (c) to CAPACITY AND
o maintain competitiveness RECOMBINATION
2 through enhancing,
8 combining, protecting, and, =
8 when necessary, o
8 reconfiguring the business %
3 enterprise’s intangible and Q
= tangible assets. o)
Adner and A dynamic capability isthe  CAPACITY FOR >
Helfat, capacity of an organization to CREATION AND =
& 2003; purposefully create, extend, orRECONFIGURATION ©
~ Easterby- modify its resource base. =)
o . ©
S Smithet o
~ al.,, 2009 >
Barreto, A dynamic capability is the ~ Resource recombination,
2010 firm’s potential to Systematical approach,

Barreto (2010:271) | Helfatet al.

systematically solve problems,opportunity/threat
formed by its propensity to  detecting and exploiting
sense opportunitiesand capabilities,

threats, to make timely and STRATEGIC ORIEN-
market-oriented decisions, andTATION AND

to change its resource base. RECOMBINATION
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Figure 1: Proposed research model (with hypothesized directieffects)
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Table 2: Descriptive sample statistics (n=299)

Mean SD Median
Firm characteristics
Employees 219 618 48
Year established 1981 30 1990
Share of exports (in %) 44 31 43
Turnover (p. a. inmill. €)  33.9 55.7 8.0
Rate of return (in %) 17.5 14.0 14.8

Respondents' characteristics

Share of males (%) 84
Tenure (years) 6.8 6.5 4.2

% Top management/owner 35

% Middle management 29

% Lower management 10
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Table 3 Origin of surveyed service firms (n=299)

abs. rel. (%)

Germany 112 38
EU (except GER) 92 31
USA 12 4
Asia 55 18
Others 28 9
Sum 299 100

Table 4: Bivariate correlations (n=299)

1 2 3 4 5 6
1 Competitive performance 1
2 BMI 20: " 1
3 EO 217 409 1
4 Modularity 31¢™ 476 ™ 489 1
5 Uncertainty 13-/ n.s. 153 * 258 hoid 089 n.s. 1
6 Firm size 07(™s 003 ™S .048 "S .048 "> .008 ™S 1

Correlations are significant at the level p<.001*%.01**, and p<.05
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Figure 2. Model results, path coefficients and significanges264)
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Table 5: Results of SEM for hypotheses 1 to 3 (n=264)

Hypo-  Independent Dependent Mediator ~ Effectsize  acc./rg.

thesis variable variable
Entrepreneurial .BUSiness model 412 ok Accepted
H1 orientation (EO) Innovation
Business mode o
Uncertainty innovation EO 105 Accepted
) Business mod 250 7 Accepted
Ho Modularity innovation
. Business mode Modul- 017 ©s)  Rejected
Uncertainty innovation arity
Interaction
H3 term: _Busmegs model 054 %) Rejected
EO x innovation
Modularity
Business mode (n.s)
. . . X -.007
Control Firm size innovation

Model-Fit: Ch?/df=1.564**; CFI=.929; RMSEA=.046; SRMR=.070
Regression weights are significant at the leveDd***, p<.01**, and p<.05*.
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Appendix 1: Results of a confirmatory factor analysis

Standardized  Indicator Cronbach's: Composite Fornell-
Construct Items factor reliability S0 reliability AVE >0.5° Larcker
loading$ >0.4 = >0.¢" <1¢
Compared to its competitors, our company achieves...
i ... higher sales. .651 423
Competitive _ 733 757 514 995
performance ... a higher market share. .895 .801
... a higher profit margin. .793 .628
Our innovations (product, process, or business thode
.. incorporate technology that is new to customers. .766 .587
; ... offer benefits that are new to the customers. 4.84 712
Business model -~ , 866 868 571 920
Innovation ... introduce completely new features or functions. 856. .733
.. address new market segments. .625 .391
.. comprise extensive changes to the design. .659 34 4
. Risk-taking .693 .480
Entrepreneurial
orientation Proactivity .927 .859 .865 .884 721 729
(2nd order) Innovativeness .907 .823
Standardized interfaces allow functional and phatsic
; . .841 .707
interactions between our core components.
. Standardized interfaces in the product architectlosv our
Modutarity core components to be interchangeable. 888 188 754 847 651 -855
Our product architecture allows a flexible combimatof core 675 455
components.
In the development and introduction of innovatitimere is very high uncertainty about...
... staff's familiarity with the technology. .755 B7
Uncertainty ] o .799 .867 .689 .860
... the technological feasibility. .990 .980
... the functionality of products. 719 .516

Al factor loadings are significant (t>3.1; p<.001Bagozzi and Baumgartner (1994)unnally (1978)9Bagozzi and Yi (1988FFornell and Larcker (1981).



