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Abstract

In recent years, firms are experiencing challenging shifts in their business environments. Tech-

nological developments and changing patterns of customer demand severely shorten the live

spans of the prevailing business models. In order to survive and expand in such turbulent en-

vironments, firms must constantly question their established routines and processes. However,

small and medium sized enterprises (SMEs) are alarmingly unaware of the business model con-

cept and dedicate little attention to business model innovations (BMIs). As a starting point to

overcome this challenge, it is crucially important to accurately identify both, the environmental

factors that necessitate business model changes, and the internal firm capabilities to conduct

them.

By referring to the Dynamic Capabilities View (DCV) literature as well as to the largely

case study driven literature stream on business model innovations, the study in hand recog-

nizes seven potential influence factors for business model transformations in incumbent SMEs.

To empirically verify these factors, an internet-mediated, quantitative survey among executive

managers of 89 German SMEs (net response rate: 10.80%) was conducted. Subsequently, the

resulting data was analyzed using a Partial Least Squares Regression (PLS-R) approach to han-

dle multicollinearity related problems.

The results indicate that four factors, namely, Strategic Sensitivity, Resource Fluidity, Mar-

ket Turbulence and Technological Turbulence, are significantly related to the degree of Busi-

ness Model Innovativeness for at least one size class of firms (differentiating micro, small and

medium sized firms). Given the lack of quantitative studies in the field, this thesis contributes

to the literature by supplying empirical findings that are not limited to certain cases or specific

industries. Also, the originality of this work is expressed by the fact that it is the first to empiri-

cally conceptualize environmental turbulence in the context of business model innovation.
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1. Introduction

The growing momentum of the concept of business models is representative for the increas-

ingly hard challenges today’s businesses are facing in a constantly changing environment. As

research has recognized, a lot of firms are currently seizing opportunities by implementing novel

ways of doing business, while at the same time entire industries are declining due to changing

environmental constraints (as, i.e. in the newspaper industry). In order to adjust to the funda-

mental shifts they are confronted with, firms may need to reconfigure their assets and activities,

produce different products or find novel ways of selling and purchasing. In a nutshell, they need

to change their business model.

Most large corporations are reportedly aware of the significance of the business model con-

cept for firm success and survival (Martins et al., 2015). However, small and medium sized

enterprises posses little knowledge and expertise regarding the processes to innovate their busi-

ness model and preferably stick to traditional models. As repeatedly shown by case studies,

sticking to established and conventional ways of doing business in an environment that is char-

acterized by technological development, turbulent markets and changing customer preferences

bears an increasing risk of growing obsolescent.

As SMEs constitute up to 99% of firms in most industrialized economies, and are responsi-

ble for the majority of employment, such struggles pose a significant economic risk (Eurostat,

2015). Picking up on that problem, the European Commission lately initiated academic efforts

to develop tools and methods that support SMEs in transition to novel business models.

In order to support firms to actively embrace the opportunities of change, research needs

to understand both, the environmental changes, which impose the necessity for business model
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Introduction

transformations and the firm capabilities that enable the planing and implementation of such

changes. Business model research, although increasingly great in amount of publications, has

not yet assessed these factors comprehensively. In fact, it was driven by a few prominent case

studies to a considerable extent (Clauß and Hock, 2015). Therefore, research in this field so far

somewhat missed to provide generalizable findings for the majority of businesses.

Complementary to the existing research, this study therefore wants to examine the different

influence factors necessitating business model transformations as well as the capabilities to

conduct them. Hence, the research objective is, based on theoretical considerations and analysis

of empirical data, to identify and confirm the main drivers of business model transformations

and adjustment in incumbent Small and Medium Sized Enterprises.

More specifically, this thesis seeks to answer the following research question:

What are the antecedents of business model transformation in incumbent SMEs?

(a) regarding external influence factors from the business environment?

(b) regarding internal firm capabilities?

From an academic point of view, this thesis also is of value as it comprehensively includes

environmental factors, that have not previously been assessed in the context of business model

research, while also recognizing the Dynamic Capabilities View. Hence, it contributes to the

connection to other streams of literature, addressing a frequent critique of business model re-

search. By examining the antecedents of business model transformations, it builds a much

needed foundation for the development of more sophisticated methods that guide SMEs on

their transformation process.

These contributions without doubt are implicitly relevant for practitioners. In addition, the

findings will precisely show which capabilities are essential when conducting business model

transformations. This may constitute a starting point for managers to actively develop and

reinforce certain competences.

The remainder of this thesis structured as follows. First, as a starting point the main the-

oretical constructs are explained and discussed based on an academic literature review. Based
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Introduction

on this, two groups of hypotheses are developed and introduced. Then, the methodology and

techniques applied in the survey and in the statistical analysis are presented. Finally, the results

are displayed, discussed and evaluated.
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2. Theoretical Framework

Starting with a clarification of the foundational concepts, this chapter depicts the theoretical

framework of the subsequent empirical study. To do so, the existing literature is reviewed in

a narrative fashion, in order to identify and include the main contributions for the concerned

topics. As the research in some of these fields still is an emergent phase, the review is not sys-

temically limited to certain keywords or phrases, in order not to exclude or miss any important

findings (Bryman and Bell, 2015). However, a systematic literature analysis is complimentar-

ily applied for a distinct purpose in section 2.4. After that, the hypotheses for the subsequent

empirical part of this theses are developed and presented.

2.1 The Business Model Concept

As Osterwalder et al., 2005 note, the first application of the term ”business model” in an aca-

demic article has to be attributed to Bellmann et al., 1957, while Jones, 1960 was the first to

publish an academic paper featuring ”business model” as part of its title. However, the meaning

of the term back then still was quite different from today’s understanding, as both publications

referred to it in order to describe methods of teaching technology to business students (DaSilva

and Trkman, 2014).

Since the mid-1990s the academic interest in the concept (Lindgren, 2012; Lambert and

Davidson, 2013; Osterwalder et al., 2005; Zott et al., 2011), and the public use alike (Ghaziani

and Ventresca, 2005), have sharply increased. Consequently the amount of academic contribu-

tions addressing business models skyrocketed in recent years (Klang et al., 2014). Illustrating

the growing popularity, in 2013 the first academic journal dedicated to business model research
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2.1. The Business Model Concept

came into being (Nielsen et al., 2013). Since the development of the concept is connected to the

technological development of the Internet and the related rise of technology based companies

(Zott et al., 2011; Osterwalder et al., 2005), its academic considerations originate from the fields

of entrepreneurship, e-business (Timmers, 1998) and information systems theory (DaSilva and

Trkman, 2014). Other drivers for its popularity include the emerging knowledge economy,

outsourcing of business activities and the restructuring of the financial industry (Teece, 2010).

Casadesus-Masanell and Ricart, 2010 note that the need for new strategies to address emerging

markets and the ”bottom of the pyramid” additionally fueled the interest in the field.

Up to now, the business model has become an important point of reference in general man-

agement research (Lambert and Davidson, 2013). Casadesus-Masanell and Ricart, 2011 even

claim that in the future, it is likely to supersede strategy as a starting point in the quest for

sustainable advantage. Alongside academic research, the concept is in wide use among prac-

titioners. As the business model is a core enabler for firm performance (Taran et al., 2015),

it comes as no surprise that nowadays a majority of executives label the development of new

business models a strategic priority (Martins et al., 2015). In fact, companies actively begin to

compete through their business models (Casadesus-Masanell and Ricart, 2010).

Underlining the practical importance of a sophisticated business model design, Teece, 2010

state that technological innovation alone rarely leads to commercial success. Instead, he sug-

gests that every product development effort should be paired with an appropriate business model

design process, in order to define fitting strategies for value capturing and marketing. Referring

to a case of a technology based start-up, Zott and Amit, 2010 declare that the design of the

business model is crucially important to successfully capitalize on the innovation. Similar con-

clusions are drawn by Chesbrough and Rosenbloom, 2002 in a case of an incumbent firm that

employs transformations on its business model. Confirming such anecdotal information, a quan-

titative empirical study by Wei et al., 2014 finds that the type of business model needs to fit with

the type of technological innovation to enable optimal firm growth. Wei et al., 2014 therefore

conclude that technological innovation on its own does not guarantee business success.
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2.1. The Business Model Concept

2.1.1 Defining the term ”Business Model”

As depicted, the important role of the business model concept in enhancing the general firm per-

formance and concerning the process of capturing value from technological innovation becomes

increasingly known among practitioners. Consequently, various methods and tools evolved,

which support business model design and corresponding decision making. Even though early

contributions, such as Amit and Zott, 2001, refer the business model as a tool for only descrip-

tive purposes, Shafer et al., 2005 add that it is used for analysis, implementation and communi-

cation of the respective company’s strategic choices. Consistent with that, Demil and Lecocq,

2010 differentiates two distinct uses of the business model concept: static and transformational.

That is, the business model is either employed as a blueprint to establish coherence between

the core business model components, or it addresses change and innovation within the organi-

zation. Doganova and Eyquem-Renault, 2009 show that the business model not only acts as

a narrative, but also as a calculative device, that contributes to market exploration and innova-

tion activities. In contrast to that, Eckhardt, 2013 stresses that a business model is typically

not articulated mathematically and can comprise a greater variety of factors than mathematical

equations possibly could.

However, the academic work with the concept suffers from the lack of a commonly accepted

definition (George and Bock, 2011; Zott et al., 2011; DaSilva and Trkman, 2014; Teece, 2010).

Porter, 2001 states that the term business model ”seems to refer to a loose conception of how

a company does business and generates revenue”. A lot of researchers have reacted to this

problem by collecting and contrasting definitions from various academic articles (e.g. Zott et

al., 2011; Morris et al., 2005; Schneider and Spieth, 2013; Schallmo and Brecht, 2011; Klang

et al., 2010; Ahokanagas and Myllykoski, 2014). Zott et al., 2011, based on a literature review,

even claims that ”business model” currently is not one but many concepts, as researchers from

different domains use it to explain different phenomena. In this regard, Gladwin et al., 1995

note that conceptual disagreement is to be expected in the emergent phase of any big idea.
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2.1. The Business Model Concept

The missing consensus concerning the business model concept is connected to its devel-

opment in a variety of academic fields, such as information systems theory, entrepreneurship

and strategic management. Research involving the concept thereby took place in largely iso-

lated silos, slowing down cumulative approaches significantly (Zott et al., 2011). Besides, the

lack of consensus was fostered by the diversity of contexts and the resulting range of possible

application areas in practice (Lambert, 2003; Günzel and Holm, 2013). Ahokanagas and Myl-

lykoski, 2014 argue that the business model concept can only become fully comprehensible by

conceptually connecting it to its business context. Also, Zott and Amit, 2010 recognize that

only a minority of researchers actually referred to the work of other scholars when defining the

concept. Often, no definition is given at all, as the authors rely on the implicit understanding of

the term.

Despite all dissent and discussion, most authors seem to agree to a minimal definition,

which simply describes the term ”business model” by its syntactical components ”business”

and ”model” (Taran, 2011). In particular, scholars recognize that a business model somehow

refers to an abstract description (that is, a model) of how an organization does business. Con-

cerning more sophisticated approaches, Martins et al., 2015 note that in recent years business

model researchers increasingly adopt an activity systems based view (Zott and Amit, 2010).

Zott and Amit, 2009 claim that such a view is consistent with the various approaches within the

literature and thereby may act as common ground for further research. Following the activity

systems approach, a business model is regarded as an architecture of organizational activities of

the focal firm, consisting of various components as well as of linkages between these compo-

nents (Afuah, 2001). In this regard, an activity refers to the engagement of all human, physical

and capital resources to the business model (Zott and Amit, 2009). The activity system does

not only comprise activities performed within the focal firm, but may also include activities that

are conducted by its partners, customers or vendors (Zott and Amit, 2009). As Zott and Amit,

2010 elaborate, the activity systems perspective encourages systematic thinking and offers rich

possibilities for further refinement. Therefore, for the remainder of this thesis, a business model
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2.1. The Business Model Concept

is defined in accordance to Zott and Amit, 2010 as a system of interdependent activities of a

focal firm.

Concerning the content of a business model, Günzel and Holm, 2013; Ahokanagas and

Myllykoski, 2014 find that a majority of practitioners and researchers agree that a business

model comprises descriptions of the respective firm’s value creation, value capture and value

delivery processes. By combining the structure (system of activities) and the content (value

creation, capture and delivery), the business model concept allows for a connection of abstract

strategic decisions to their practical implementation (Ahokanagas and Myllykoski, 2014).

In order not to add any more confusion to the topic, it is crucial to be aware of the current

level of abstraction when talking about business models. Osterwalder et al., 2005 differenti-

ate three hierarchically ordered levels to categorize the use of the term. The foundation form

abstract definitions in the sense of the above, which are also referred to as business model con-

cepts. One level higher, recurring business model types are situated. Finally, ”business model”

may also refer to specific, real world instances. Similarly, Baden-Fuller and Morgan, 2010 dis-

criminate between scale models and role models. While a scale model, just as a business model

type, only depicts specific components of a real world object, a role model refers to a tangible

company, which serves as a best practice example.

Building on their activity systems based view of the business model Zott and Amit, 2010

identify four distinct business models types (Osterwalder, 2004). That is, they differentiate four

design themes based on the configuration and orchestration of their respective business model

elements. According to this perspective, a successful business model either adapts a novelty-

centered, efficiency-centered, lock-in based or complementaries based approach (Zott and Amit,

2010). Kesting and Günzel-Jensen, 2015 also adds a sophistication based variant. Other authors

have described different business model types. For instance, Baden-Fuller and Haefliger, 2013

elaborated on the ”free usage model”, while Chesbrough and Rosenbloom, 2002 identified the

so called ”razor and razor blade” business model type. Also, for certain industries, such as the

field of e-business, specific classifications were created (see e.g. the 4C Net business model
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2.1. The Business Model Concept

framework by Wirtz et al., 2010, the current business models by Timmers, 1998 or the business

models of the Net Economy by Kollmann, 2006).

2.1.2 The Situation of Business Model Research

Given the fuzziness and missing consensus of the concept, it comes as no surprise that the

relation of business model and strategy are part of a debate (Umbeck, 2009). In their review

of business model research (Klang et al., 2014) identify the relation of the business model

concept to strategy as a recurrent theme in the academic literature. While some scholars do

not even rigorously differentiate between the two, the majority of researchers perceives them as

distinct but interrelated concepts (Klang et al., 2014). Teece, 2010 states that a firm’s business

model compared to it’s strategy is a more generic concept. He emphasizes that both, business

strategy analysis and business model design is required in order to gain and sustain competitive

advantage. In line with Teece, 2010, Casadesus-Masanell and Ricart, 2010 hold the view that

selecting a strategy is a more specific choice and therefore the chosen strategy dictates the

choice of the business model. Hence, the business model is regarded as a manifestation of a

firm’s realized strategy.

Despite the recent rise in popularity of the business model concept, it is not free from cri-

tique. Many scholars note the lacking theoretical grounding in business studies or economic the-

ory (Zott et al., 2011; Teece, 2010) and criticize its inconsistent definitions (Porter, 2001; Shafer

et al., 2005). In Addition some scholars criticize that while the concept is highly emphasized in

practice and widely perceived as useful, the acknowledgement of the term in mainstream aca-

demic journals remains too low (Baden-Fuller and Morgan, 2010; Morris et al., 2005). Klang

et al., 2014 note that such critique often creates ”paradoxical tensions” as it is expressed by

authors who at the same time state high expectations and underline the potential promises of

the concept. Such tensions can hamper the development of the academic discourse in promising

directions (Lewis, 2000).

Regarding the situation of business model research, Clauß and Hock, 2015 recognize that

up to now it is extensively driven by case analysis, which contribute to the understanding of
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the term business model. In their meta-review of empirical research in the field Lambert and

Davidson, 2013 find that 73% of analyzed studies were concerned with the understanding of the

business model concept itself. Therefore, only a small number of articles makes use concept as

a tool for other purposes such as verifying existing management models. Clauß, in press notes

that while early work in business model research addressed the definition of the concept and

its differentiation from related concepts such as strategy, later work focused on case specific

analysis. Hence, up to now large-scale quantitative empirical studies hardly exist in this field of

research.

2.2 Business Model Innovation and Transformation

Even though a business model usually represents just a snapshot in time and does not include

planning of future changes (Kamprath et al., 2014), it can not be understood as permanently

given (Chesbrough, 2007). Taran et al., 2015 notes that the life spans of today’s prevailing

business models have shortened due to increasing global competition. However, most firms

rarely question their existing business model (Taran et al., 2015) and instead tend to develop

business models of increasing stability and rigidity over time (Doz and Kosonen, 2010).

In fact, business models can be subject to innovation (Zott et al., 2011; Baden-Fuller and

Haefliger, 2013). In recent years, the topic received increased attention, due to notable cases

of firms that generated immense returns through newly developed business models (Euchner

and Ganguly, 2014). Similar to product or process innovation, the degree of innovativeness

of a Business Model Innovation (BMI) can be categorized from incremental to breakthrough

(Enkel and Mezger, 2013). Kim and Min, 2015 differentiate a BMI based on the source of the

innovation: imitative (new to the firm) or original (e.g. new to the entire industry).

As the concept of BMI builds on the understanding of the Business Model as described

above, the problems of inconsistency and missing consensus apply as well (Schneider and Spi-

eth, 2013; Nizar et al., 2013). Nevertheless, scholars agree that as the business model defines the

fundamental mechanisms of how the enterprise works, a Business Model Innovation changes
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the way companies ”are doing business” beyond operational details (Nizar et al., 2013). From

an activity systems perspective this change comprehends a reconfiguration of components to

new courses of action (Bock et al., 2012). This may include changes in the internal organiza-

tion and even in company culture (Leih et al., 2015).

Martins et al., 2015 link the different perspectives on Business Model Change to the core

theoretical schools in Strategy Research. Thus, a company’s business model can either be re-

garded as a result of purposeful adjustment to external conditions, complying to the rational

positioning school, as result of experimentation and trial-and-error learning as in the evolu-

tionary school or as a result of the boundaries to managers’ mental models, as in the cognitive

school.

For firms, pursuing business model innovation can be beneficial in terms of growth prospects

and competitive advantage (Taran et al., 2015; Clauß and Hock, 2015). A study by Pohle and

Chapman, 2006 found that the operating margin of business model innovators grew 5% faster

compared to their competitors. Interestingly, the same measure for product, market or service

innovators came down to 0%. Confirming these findings, Giesen et al., 2007 empirically showed

that financially outperforming firms emphasized business model innovation twice as much as

under-performers. Teece, 2010 states that the BMI itself can establish competitive advantage, if

the model is sufficiently hard to replicate and differentiated. While emerging industries certainly

offer opportunities, BMI also enables firms to gain competitive advantage in mature markets

(Sosna et al., 2010).

However, performing BMI is not a trivial task. Business model innovators do not only

adjust their strategic positioning, but rather exploit non-intuitive business opportunities that only

become obvious in retrospect (Bock and George, 2014). Hence, BMI seems more complex than

product or process innovation (Schneckenberg et al., 2016).

The process of business model innovation in incumbents and entrepreneurial entrants differs

considerably (Schneckenberg et al., 2016). For entrepreneurial entrants, BMI represents the

design of novel business models in order to exploit a certain business opportunity. In this case,

the business model represents the link between the entrepreneurial evaluation of the opportunity
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and its exploitation in practice (Fiet and Patel, 2008). Contrastingly, incumbents are engaged

with reconfiguring existing models in order to adapt to change or to exploit opportunities outside

their core market (Günzel and Holm, 2013). Accordingly, Ahokanagas and Myllykoski, 2014

differentiate between business model creation and business model transformation. They note

that ”there is an experiential and time difference between the original creation of the business

model and its subsequent transformation or change — even though the basic idea of the business

model as a concept remains the same”.

Unlike entrepreneurial entrants, incumbents are faced with special challenges when per-

forming business model innovation. While in general start-ups could easily transform their

model, incumbents have to handle the redeployment of assets and the re-engineering of posi-

tions (Leih et al., 2015). Also, as the transformation to a new type of business model often

implies a limited time of coexistence of both models, ambidexterity is required. Therefore,

managers have to handle possible trade-offs between the original and the new model, since the

latter may be incompatible with the firm’s existing organization, activities or logic (Markides,

2006). The transformation process can even require cannibalizing the existing model (Teece,

2010). Intensifying this difficulty, firms also have been found to experiment with several new

business models at once (Trimi and Berbegal-Mirabent, 2012). Ahokanagas and Myllykoski,

2014 state that in such situations relationship conflict may arise. In addition, incumbents are

at risk of making potentially misleading or dangerous decisions, as their decision-making pro-

cess may be impaired by cognitive or structural constraints (Schneckenberg et al., 2016). Such

constraints include an insufficient understanding of the structure and the inter-dependencies of

the existing model, as well as dominant logic and path dependencies (Chesbrough, 2010; De-

mil and Lecocq, 2010). As a consequence to the above difficulties, incumbents often prefer to

apply incremental forms of business model transformation over radical ones (Ahokanagas and

Myllykoski, 2014).
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2.3 The Specific Situation of Small and Medium Sized Enter-

prises

What particularly constitutes a Small or Medium sized Enterprise (SME) can be defined by a

range of factors, including number of employees, sales volume or age (Rahman, 2001). How-

ever, the limits differ across countries and organizations (for an overview see Ayyagari et al.,

2003). The European Commission for instance, limits a SME to 250 persons, 50 million euro

annual turnover and 43 million euro balance sheet total (European Commission, 2005).

In most economies, SMEs have an important role as engine for growth and employment.

As of 2012, in the European Union a total of 99.8% of firms fell within the defined SME

boundaries, while being responsible for 67.0% of employment (Eurostat, 2015). In general,

research considers the SME sector as a key driver and source of innovation and new product

development (Wynarczyk et al., 2013). Given the sheer amount of SMEs, they represent an

essential component of national as well as regional economic development and international

competitiveness (Wynarczyk et al., 2013). However, only a small proportion of SMEs is actually

accountable for the majority of innovative product development and wealth creation (Brown et

al., 2014).

In contrast to large companies, SMEs have to cope with several restrictions regarding tangi-

ble as well as intangible resources. This comprises limitations of management and manpower

as well as finance Hudson et al., 2001. Consequently, small and medium sized enterprises have

only limited access to human capital skills and knowledge (Rogers, 2004). As a result, in-house

research and development activities are often prevented by resource restrictions (Verhees, Frans

J. H. M. and Meulenberg, 2004). Also, SMEs invest significantly less in training events for their

employees, even though such events are of great value in adapting organizational and techno-

logical innovation (Antonioli and Della Torre, 2016). Lubatkin, 2006 find that SMEs also face

significant challenges when implementing organizational ambidexterity, as the top management

team has to carry out both, exploitative (operational) and explorative (strategic) tasks. There-

fore, SMEs’ strategies tend to be rather informal and dynamic (Hudson et al., 2001; Singh et al.,
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2008). Even though strategies are not the same as business models, these are interrelated con-

cepts (Klang et al., 2014). Informal strategies in general are considered a major threat to firm

survival (Wheelen and Hunger, 1999).

The advantages of SMEs are primarily behavioral, as smaller firms posses a greater respon-

siveness to changing circumstances and entrepreneurial dynamism (Rothwell and Dodgson,

1994). As SMEs tend to be organized with little devolution of authority, they feature flat and

flexible structures (Hudson et al., 2001). According to Chesbrough, 2010 the position of the

single owner-manager is ideally suited to initiate Business Model Innovations, as he or she pos-

sesses the firm wide decision authority. Confirming this view, Bock and George, 2014 as well

as Leih et al., 2015 stress that business model changes represent far-reaching strategic issues

for which the management team is jointly accountable in a top-down fashion.

While Bock and George, 2014 argue that business model innovation is not significantly

driven by firm size, other research suggests that SMEs are in a unique position concerning BMI.

Halecker et al., 2014 investigate the relevance of particular types of innovation for different

firms based on managerial perception. They find that BMI is perceived slightly more relevant in

larger companies and that, accordingly, SMEs less often implement a specific process for BMI.

Consequently, Lindgren, 2012 find that SMEs pursue business model innovation rather blindly

and in general lack business model innovation skills (e.g. they do not explicitly formulate a BMI

leadership strategy). As a result, SMEs are often unable to capitalize upon market opportunities

(Lindgren, 2012).

Facing the challenge of weak BMI skills in SMEs, the European Commission dedicated

several calls within the Horizon 2020 program for research and technological development to

help SMEs overcoming obstacles in the business model innovation process. Specifically, fund-

ing is awarded for solutions that ”enable SMEs [...] to innovate and grow across traditional

boundaries, through new business models and organizational change” (European Commission,

2014).

In conclusion, focusing the research on Small and Medium Sized Enterprises is a fruitful

endeavor, due to three distinct reasons. Firstly, given the flexible organizational structure, SMEs
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hold a great potential to transform in a rapid and radical way. Secondly, the essential position

of SMEs in most economies implies a tremendous impact of progress achieved within the re-

search field. Finally, SMEs have a huge demand of BMI skills, as they need to catch-up with

larger companies and thereby keep and advance their strategic position within today’s turbulent

environment.

2.4 Environmental Drivers for Business Model Change

The notion of business environments and corresponding response has been examined in various

fields of research, including strategic management (Porter, 1980) and organizational theory

(Hambrick, 1982). Building on the existing literature base, the influences of changes in the

business environment on the business models of firms are investigated in this section. That is,

the main environmental driving forces of business model changes are identified.

Putting it differently, the current section aims to uncover the main drivers for business model

transformations, with respect the micro as well as the macro business environment. By making

use of the business model environment framework by Schallmo and Brecht, 2010 a number of

factors is identified and matched with existing literature reviews on the topic. The remaining

factors are then confirmed by conducting an analysis of case studies from the business model

literature. Notably, this method limits the selection of antecedents of business model change to

those generally relevant for any kind of firm and those already recognized by previous academic

contributions. While the transition to another type of business model in reality involves a wide

range of influence factors, which may only apply to a certain type of firm or a specific industry,

this study focuses on general influence factors that every firm, to a certain extent, is exposed to.

When it comes to describing and analyzing business models, most of the frameworks in use

(e.g. the Business Model Canvas by Osterwalder, 2004) only depict the internal components of

the focal firm at a single point in time (Reuver et al., 2009). Hence, the current research tends to

ignore both, the relationship of the business model to the business environment and the transfor-

mation of the model over time (Kamprath et al., 2014). In line with these findings, Ahokanagas
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and Myllykoski, 2014 state that a major part of the existing literature neglects the role of the

business context and rarely discusses the process aspects of the business model concept. Also,

they conclude that up to date no coherent contextual perspective has been presented within the

research stream. In order to understand the inter-dependencies between a firm’s business model

and the surrounding business ecosystem, Zott and Amit, 2013 emphasize the need to adopt a

more systemic perspective. In fact, the business model relates the firm to its external business

environment, customers, competitors, and even society (Teece, 2010).

As nowadays firms are more and more confronted with radical changes in their environment

(Wirtz et al., 2010) and have to adopt or ”calibrate” (Teece, 2010) accordingly, the significance

of such a systemic perspective becomes apparent. Doz and Kosonen, 2010 state that due to an

intense global competition and ”in the face of discontinuities and interruptions” firms need to

adapt and transform in a more radical, rapid and frequent way compared to the past. Pointing

in the same direction, Voelpel et al., 2004 add that the high pace of major and unpredictable

changes of the business environment as well as a constant need for innovation pose a challenge

for incumbent business models. The relationship of the business model to its business context is

dynamic and, accordingly, business models require regular assessment and subsequent adjust-

ment to remain competitive (Ahokanagas and Myllykoski, 2014). Zott and Amit, 2013 add that

in situations of rapid changing environments, the success of a firm seems to depend on the fit

between its business model and the surrounding business ecosystem to a great extend.

In fact, business model changes are often forced to incumbents by innovations originally

introduced by their competitors. That is, in reality, firms more often act as innovation-takers,

rather than innovation-makers (Ghezzi et al., 2015). Once a business model innovation is in-

troduced by an innovative entrant, incumbents may choose to borrow that model to remain

competitive (Casadesus-Masanell and Zhu, 2013). Ghezzi et al., 2015 criticize that the current

literature largely focuses on endogenous business model innovation, detracting attention from

the great impact of such imposed changes.

However, a few authors examined the business model adaption processes in greater detail.

Teece, 2010 established the concept of ”business model learning” to describe the process of
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adjustment to a new type of business model already introduced by a competitor. On a more

general level, other researchers refer to ”business model renewal” (Doz and Kosonen, 2010),

”business model evolution” (Demil and Lecocq, 2010) or ”continuous morphing” (Rindova and

Kotha, 2001) as a process of constant adoption to environmental changes. McGrath, 2010 points

out that especially successful incumbents are at risk of ”business model erosion”, as they may

miss to react to changing environmental constraints in time.

To illustrate the process of adaption, Teece, 2010; Euchner and Ganguly, 2014 instance the

case of ”Blockbuster Online”, an online DVD rental service launched by the incumbent US

based company Blockbuster LLC. The introduction of such as service apparently was a defen-

sive move of reaction to the upcoming streaming based business model of Netflix, which has

changed the customer’s expectations concerning pricing and availability. In addition, Block-

buster came under pressure by the advancing internet technologies and the resulting obsoles-

cence of DVD rental services. This example vividly demonstrates how a successful incumbent

was forced to change its model by an innovative entrant and finally suffered from business model

erosion (McGrath, 2010) as it was not able to cope with changing technological constraints.

Even though the academic knowledge about the specific impact of such environmental

changes to business models is rather small, a range of approaches to conceptualize the external

business environment and its driving forces already exists in the current literature. In order to

extend our understanding of business model changes and to identify the specific factors that

cause such changes, it is crucial to take the existing conceptualizations into account.

As one of the most notable approaches, Michal E. Porter’s ”five forces” framework repre-

sents a conceptualization of the micro environment of an industry (Porter, 1980). By listing five

factors that influence an industry’s competitive intensity, Porter, 1980 provides a tool to assess

an industry’s attractiveness, which is equal to its profit potential. The five competitive forces -

Threat of New Entrants, Bargaining Power of Buyers, Threat of Substitute Services, Bargaining

Power of Suppliers and Rivalry Among Existing Competitors - represent important aspects to

consider in strategy formulation and development. Porter, 2008 emphasizes that the framework
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Figure 1: The business model environment framework based on Schallmo and Brecht, 2010

is universally applicable, regardless of the type of industry (low-tech or high-tech) or the type

of economy (emerging or developed).

As a counterpart on the macro environmental side, the so called PEST analysis (including

its derivatives STEEP, PESTEL and others) is highly popular among practitioners (Burt et al.,

2006). Emerged in the mid-1970s, the PEST analysis takes into account political, economic,

social and technological factors in order to enable strategic decision making (Burt et al., 2006).

While this approach fosters the inclusion of institutional factors as part of the analysis (Gnatzy

and Moser, 2012), it is criticized for supporting the notion of a static and invariable environment

(Burt et al., 2006).

Strengthening the importance of a joint analysis of micro as well as macro environmental

factors, Schallmo and Brecht, 2010 develop the so called business model environment frame-

work. As depicted in figure 1, the model makes use of the PESTEL drivers and the five forces

approach by Porter, 1980. Schallmo and Brecht, 2010 state that both, micro and macro envi-

ronment impact the customer needs, which form the basis for business model development.

In the business model literature, however, a few factors from the above frameworks are as-

sumed to be specifically correlated with business model changes. Osterwalder, 2004 recognizes

micro as well as macro environmental elements as influence factors towards the business model
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design. Particularly, on the micro environmental site, he states that competitive forces - that

is, e.g. dynamic competitors entering the market - constitute a threat to the incumbents’ busi-

ness models and therefore induce business model changes. Also, changing patterns of customer

demand, such as fashion changes, affect existent business models. Regarding macro environ-

mental aspects, Osterwalder, 2004 points out technological change as a major driver of business

model change, since ”technology is increasingly applied to every aspect of business”. Notably,

the rise of the internet is referred to as an important challenge for incumbent business mod-

els. Finally, Osterwalder, 2004 adduces shifts in the social or legal environment, such as the

introduction of new laws or social values within a society.

Based on a literature analysis of existing case studies, Reuver et al., 2009 basically confirm

the theoretical work by Osterwalder, 2004, as they identify changing market-related, techno-

logical and regulatory conditions as drivers for business model change. Similarly, Teece, 2010

state that changing markets, technological factors and legal structures call for business model

changes, as firms need to align with their environment in order to survive.

As shown, the previous work on environmental drivers in the field of business model re-

search generally suggests that turbulence in certain micro as well as macro environmental con-

ditions positively influences the propensity for business model innovation. This is in line with

earlier work by Aldrich and Pfeffer, 1976, who found that high levels of environmental turbu-

lence generally induce changes in firms’ strategies.

In previous work on the market orientation concept, Jaworski and Kohli, 1990 summarized

three constructs from the literature, representing business environmental factors that influence

the behavior and success of firms - namely, Market Turbulence, Competitive Intensity and Tech-

nological Turbulence. Surprisingly, these concepts have not attracted the attention of business

model researches yet. Although, they are largely similar to the previously mentioned factors

by Osterwalder, 2004 and have been applied in a range of empirical studies in other fields (e.g.

Slater and Narver, 1994; Chen et al., 2016; Santos-Vijandea and Álvarez-González, 2007).

Therefore, considering these factors as drivers for business model innovation is not only sup-
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ported by the existing literature, but also enables the researcher to draw upon rich existent

empirical results as well as upon approved measurement methods.

Market Turbulence refers to changes in the composition of customers and in the customer’s

preferences (Jaworski and Kohli, 1990; Slater and Narver, 1994). Greenley, 1995 additionally

includes changes in the corresponding marketing operations into the construct, while Santos-

Vijandea and Álvarez-González, 2007 even state that market turbulence does not only comprise

market dynamism (changes in clients and competitors) but also market uncertainty (difficulties

in predicting future environmental developments). According to Kraus et al., 2012, highly

innovative firms are found to perform better in situations with high levels of market turbulence.

Contrastingly, Hult et al., 2004 did not find support for this relationship.

As another micro environmental influence factor, Jaworski and Kohli, 1990 apply the level

of Competitive Intensity. The construct describes the managerial perception of the extent of

competition in the market (Mahapatra et al., 2012). Situations of strong competition alter the

behavior of firms, as their activities become less deterministic and more heavily influenced

by the movements of their competitors (Auh and Menguc, 2005). Interestingly, Zahra, 1993

implicitly refers to business model changes, by declaring that in situations of high competitive

intensity ”companies must innovate in both products and processes, explore new markets, find

novel ways to compete, and examine how they will differentiate themselves from competitors”.

Technological Turbulence is considered as a crucial influence factor from the macro envi-

ronmental site. It refers to the rate of technological change within a certain industry, which

may arise from increased investments in R&D and production capabilities (Slater and Narver,

1994). Candi et al., 2013 found that firms that perceive a high level of technological turbu-

lence are more likely to incorporate flexible strategies in order to adapt to external changes. As

demonstrated in the previously described example of Blockbuster (Teece, 2010) or in the case of

the turbulent dot-com era (Wang, 2006), technological turbulence may cause market turbulence.

Apart from the above conditions, Osterwalder, 2004; Reuver et al., 2009; Teece, 2010 point

out that changes in the legal and regulative structure are predecessors of business model change.

While regulatory turbulence is not incorporated in the factors by Jaworski and Kohli, 1990, it
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is included in the environmental forces scale of Dwyer and Welsh, 1985 and was repeatedly

used as a construct in empirical studies as well (e.g. Chi and Sun, 2013; Cadogan et al., 2001).

Regulatory Turbulence refers to the stringency of environmental regulations and to the level of

fluctuation among such rules over time (Wijen and van Tulder, 2011).

This investigation of environmental drivers for business model innovations so far has re-

vealed that for each of the supposedly most relevant factors from the BMI literature, a matching

and more sophisticated construct already exists in other fields. However, this outcome is not

quite surprising, as the development of business model related theories commenced from dif-

ferent, isolated silos and the missing connection to other fields of research is a frequent critique

(Zott et al., 2011). Nonetheless, overcoming this obstacle is crucial to advance empirical re-

search in the field of business model innovation.

In order to build a common ground for the subsequent empirical study and possibly for

future research, a literature analysis of recent years’ relevant academic papers was performed.

Therefore, every entry of the Web of Science Core Collection database1, which featured the

term ”business model innovation” in either its title, abstract or keywords, published after 2008,

was scanned through. Earlier academic contributions were included in the analysis by Reuver

et al., 2009. Articles that were found to contain empirical information or case studies about

environmental pressures that force an incumbent firm to innovate or at least modify its existing

business model were analyzed in greater depth and classified according to the main driver in one

or more of the following categories: Market Turbulence, Competitive Intensity, Technological

Turbulence and Regulatory Turbulence. As the business model literature in general is very rich

in case studies (Clauß and Hock, 2015), this method allows to reinforce the previously derived

theoretical assumptions ahead of the subsequent empirical study. Therefore, the purpose of

the analysis is explicitly not to review every given paper in the field or even to substitute later

verification processes, but only to support hypothesis building.

1The Web of Science academic citation indexing service is a commercial product of the Thomson Reuters
Corporation.
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Table 1: Literature Review on Driving Forces for Business Model Innovation in Incumbents

Author & Year Industry Type of Article Description of mayor driver Type of driver

Gsodam et al., 2015 Austrian Electric
Power Producers

Qualitative
Interviews

Political Pressure and introduction of
subsidies

RT

Sivertsson and Tell, 2015 Swedish Agriculture
Industry

Qualitative
Interviews

Market concentration CI

Ghezzi et al., 2015 Mobile Network
Operators

Multiple Case
Studies

Convergence of Internet and Mobile
Technology / Changing distribution
paradigm (mobile application store)

TT, CI

Khanagha et al., 2014 Telecommunication
Industry

Longitudinal Case
Study

Introduction of Cloud Technology TT

Bowyer and Chapman,
2014

International Airport
Operators

Case Study Privatization of the Industry RT

Bohnsack et al., 2014 Car Manufacturing
Industry

Qualitative Analysis Development of Electronic Vehicles TT

Chang et al., 2014 Taiwan Travel
Industry

Single Case Study Rise of Internet and E-Commerce platforms TT

Zolnowski et al., 2014 German Retail
Industry

Single Case Study Introduction of a mobile payment solution TT

Richter, 2013 German Electric
Power Producers

Qualitative
Interviews

Governmental decision to transition to
renewable energy sources

RT

MT = Market Turbulence, CI = Competitive Intensity, TT = Technological Turbulence, RT = Regulatory Turbulence

Continued on next page
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Table 1: Continued from previous page

Author & Year Industry Type of Article Description of mayor driver Type of driver

Heikkilä and Heikkilä,
2013

Manufacturing /
Health

Multiple Case
Studies

Change in customer needs due to various
influence factors

MT

Holm et al., 2013 Danish Newspaper
Publishers

Multiple Case
Studies

Spread of the Internet TT

Lv and Liu, 2012 US Retail Industry Single Case Study Competitors engaging in E-Commerce TT, CI

Sosna et al., 2010 Spanish Diatry
Industry

Single Case Study Reinforced competition due to market
deregulation

RT, CI

MT = Market Turbulence, CI = Competitive Intensity, TT = Technological Turbulence, RT = Regulatory Turbulence
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As the results in table 1 indicate, the literature analysis confirmed previous theoretical work

by Osterwalder, 2004; Reuver et al., 2009; Teece, 2010. Specifically, for each of the supposed

drivers of business model innovation, at least one academic contributions was found which

acknowledges and confirms its respective relevance.

Since these drivers are comprehensively supported by the theoretical framework, but have

not been explicitly confirmed by quantitative empirical work yet, the following hypotheses are

presented for further verification.

[H1] The higher the degree of Market Turbulence, the higher the degree of Business Model

Innovativeness.

[H2] The higher the degree of Competitive Intensity, the higher the degree of Business Model

Innovativeness.

[H3] The higher the degree of Technological Turbulence, the higher the degree of Business

Model Innovativeness.

[H4] The higher the degree of Regulatory Turbulence, the higher the degree of Business Model

Innovativeness.

Notably, the hypotheses do not refer to business model innovation in a discrete manner

(meaning: it either is present or it is not), but instead incorporate that BMI occurs in different,

continuous levels of radicalness (Enkel and Mezger, 2013). By doing so, this research is able

to relate the magnitude of the environmental shift to its consequential response. This is partic-

ularly important, as the process of business model transformation is regarded as an appropriate

adjustment to external changes (Doz and Kosonen, 2010).
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2.5 Dynamic Capabilities for Business Model Change: Strate-

gic Agility

As previously described, the necessity for business model transformation is mainly derived from

changes in the business context. However, such transformations do not happen as a direct, auto-

matic consequence of environmental shifts. The academic literature suggests that in addition to

external drivers, particular - dynamic - capabilities are necessary to successfully perform BMI.

Dynamic capabilities comprise high-level capabilities, which a company utilizes to orches-

trate its resources to meet the current and expected needs of the market (Leih et al., 2015).

They enable the organization to capitalize on identified market opportunities, adjust business

processes and models with respect to the business environment and even to shape the business

environment to their desire (Teece et al., 1997). Putting it differently, Barreto, 2010 describes

dynamic capabilities as the ”firm’s potential to systematically solve problems, formed by its

propensity to sense opportunities and threats, to make timely and market-oriented decisions,

and to change its resource base”. Leih et al., 2015 therefore express that dynamic capabilities

are foundational to business model innovation. Over the last two decades the dynamic capability

view (DCV) grew to become one of the leading frameworks to identify the sources of long-term

firm survival, growth and enterprise-level competitive advantage (Wilden et al., 2016; Teece,

2007). Following this perspective, the dynamic capabilities govern the development, enhance-

ment and combination of the organization’s ordinary capabilities (Leih et al., 2015).

The complementary ordinary or operational capabilities that allow a firm to ”make a living”

in the short term (Winter, 2003) may include routines and collective activities for new product

development, quality control, knowledge transfer, and performance measurement (Eisenhardt

and Martin, 2000). Ordinary capabilities therefore enable a firm to produce and sell a predefined

and static set of products or services (Leih et al., 2015).

Notably, Barreto, 2010 find that the environmental conditions under which dynamic capabil-

ities are beneficial to the firm are part of a debate within the research field. While early research

(e.g. Teece et al., 1997) claims that such capabilities are solely useful in rapidly changing
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and turbulent environments, later findings (e.g. by Zahra et al., 2006) indicate a more general

applicability that also includes rather stable environments. After extensively analyzing the lit-

erature, Di Stefano et al., 2010 conclude that dynamic capabilities support organizations to gain

competitive advantage regardless of the level of turbulence.

Greatly related to the dynamic capabilities concept, in the early 1990s the notion of agility

arose in the context of manufacturing research (Fayezi et al., 2014). From there, its focus

eventually spread to other academic fields, such as strategy research (Doz and Kosonen, 2008).

Nowadays, agility itself is commonly recognized as a particular set of dynamic capabilities

(Meredith and Francis, 2000; Chiang et al., 2012; Tavani et al., 2013). As Leih et al., 2015 state,

the dynamic capabilities of an organization determine its agility and flexibility in implementing

new organizational design. Thus, agility currently refers not only to manufacturing operations

(DeVor et al., 1997) but is also considered an important concept regarding firm survival and

sustainability questions (Gunasekaran, 1998) and adjusting to opportunities in times of turbulent

markets (Sharifi and Zhang, 1999).

A review of 27 selected agility definitions in the academic literature by Fayezi et al., 2014

contrasts the different approaches to define the term ”agility” from the manufacturing, organi-

zational and supply chain perspective. Fayezi et al., 2014 find that while some authors, such as

Fliedner and Vokurka, 1997, define agility as a company’s ability to produce and market a wide

range of low-cost high-quality product in a flexible manner, others, like van Hoek et al., 2001,

describe the concept as ”centered on responsiveness to dynamic and turbulent market and cus-

tomer demand”. Going in the same direction Sharifi and Zhang, 1999 argue that pro-activeness

and responsiveness towards changes in the industry as well as opportunity exploitation are the

main factors of agility. Kidd, 1994 emphasizes a company’s ability to quickly adopt in situ-

ations of uncertainty and change. An agile organization therefore can be generally described

as a firm that effectively adapts to a disruptive environment (Weber and Tarba, 2014). Bock

and George, 2014 state that agile firms are rapidly shifting between opportunity exploration and

exploitation. Also, concerning BMI, Bock and George, 2014 vividly describe that while ”BMI
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is like jumping off a mountain; agility is the hang glider that helps the firm choose where to fly

and land”.

Building on the Agility concept, as well as the Dynamic Capability View, Doz and Kosonen,

2008 introduced a specific framework of capabilities, coined Strategic Agility (SA), that create

an ”infrastructure for change” (Ganguly et al., 2009). Doz and Kosonen, 2008 claim that firms,

which embrace strategic agility, are able to make strong strategic commitments but at the same

time also have the awareness, flexibility and will to adapt these commitments as it is required by

the business environment. Clauß and Hock, 2015 note that SA represents a conceptualization

of the capabilities through which BMI occurs. They add that the meta capabilities of SA are in

line with recognized approaches from the DCV literature (e.g. Teece, 2007; Teece, 2010), as

they incorporate the notion of sensing, seizing and reconfiguration skills.

Similarly to the approach of Doz and Kosonen, 2008, Weber and Tarba, 2014 see two major

requirements for strategic agility. On the one hand, a strategically agile company needs to have

sensing abilities in order to identify the direction for change. On the other hand a corresponding

leadership style and organizational design is necessary to implement the structural adaption of

the firm.

Given today’s turbulent market environment, the advantages of the ability to switch the

course of action become apparent (Lewis et al., 2014). Especially in cases of high competitive

intensity, volatile markets and fast changing environments, strategic agility is advised as it en-

ables firms to remain competitive (Grewal and Tansuhaj, 2001; Shin et al., 2015; Lewis et al.,

2014) or even recognize and exploit new market opportunities (Morgan and Page, 2008). While

companies previously used to make long term plans and strategies to defend their competi-

tive position, today, agility and constant adapting is preferable (Brown and Eisenhardt, 1998).

Hamel and Breen, 2007 stresses that the main challenge of modern management is to keep

the balance between freedom and discipline. Therefore, firms must ”become as strategically

adaptable as they are operationally efficient” (Hamel and Breen, 2007). Confirming theory by

Overby et al., 2006, in their empirical study Ayub et al., 2014 find that Strategic Agility has a

significant and positive impact on organizational performance.
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The Strategic Agility construct currently represents the most comprehensive framework of

capabilities for business model innovation available in the literature and builds upon the popular

dynamic capability view. Also, it has already proven its empirical applicability (Clauß and

Hock, 2015). Hence, it serves as an adequate foundation to formulate the following hypotheses,

which complimentarily match those of the previous section and consider the capabilities for

BMI instead of the necessities.

As the first component of Strategic Agility, Doz and Kosonen, 2008 introduce Strategic

Sensitivity. That is, an organization needs to pay high attention to strategic developments and

external changes, in order to become aware of rising opportunities and threats timely (Doz and

Kosonen, 2010). Similarly, drawing on the resource based view, Teece et al., 1997 emphasize

the importance of the ability to sense market changes to be able to reconfigure the firm’s asset

structure. As it seems intuitively reasonable as well as theoretically well grounded to assume

that firms need to sharpen their foresight and sensitivity to market developments to adjust their

business models accordingly, it is hypothesized that:

[H5] The higher the degree of Strategic Sensitivity, the higher the degree of Business Model

Innovativeness.

The meta capability Collective Commitment describes the ability of the top management

team to make fast and bold decisions and communicate the new goals throughout the orga-

nization. As fundamental changes often require risky personal adjustments and involve ”gut

wrenching decisions”, the unity of the leadership team is essential (Doz and Kosonen, 2008;

Doz and Kosonen, 2010). Once the firm decided to pursue a business model change, this ca-

pability is required in order to put it into practice. As expressed by the following hypothesis,

Collective Commitment therefore constitutes a crucial capability for Business Model Transfor-

mations.

[H6] The higher the degree of Collective Commitment, the higher the degree of Business

Model Innovativeness.
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Resource Fluidity refers to the internal capability of an organization to reconfigure its re-

sources rapidly, based on business processes or people management approaches (Doz and Koso-

nen, 2008). Likewise, Teece et al., 1997 stress the importance of internal processes that allow

for effective and efficient change. Firms that are able to quickly reconfigure their assets may

conduct business model changes at a considerably lower cost. Therefore, it is hypothesized that:

[H7] The higher the degree of Resource Fluidity, the higher the degree of Business Model

Innovativeness.

Figure 2: Graphical summary of the theoretical framework
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3. Methodology

3.1 Sampling

To enable the generalizability of results on the entire population, adequate sampling is substan-

tial (Saunders et al., 2009). As this study attempts to draw conclusions about the German Small

and Medium sized Enterprise sector, the sampling frame is required to represent the character-

istics of this specific population as good as possible. Since a comprehensive list of all possible

participants does not exist and cannot possibly be obtained with reasonable effort, the study

must rely on available databases.

Hence, the Hoppenstedt firm directory1 was chosen as a starting point to build the sampling

frame, as it contains more than 300.000 data sets of German firms, including information on in-

dustry affiliation, amount of employees, amount of turnover per year and names of the executive

managers. The Hoppenstedt directory is among the most comprehensive databases of German

firms and consequently it was frequently used in empirical studies of various fields (see e.g.

Kollmann and Stöckmann, 2014; Swoboda and Olejnik, 2016; Decker and Mellewigt, 2012).

Nevertheless, when referring to databases as sampling frames, one has to take into account that

the sample is potentially biased by inaccurate and incomplete data as well as by out of date

entries (Edwards et al., 2007).

As the Hoppenstedt directory does not only contain information on small and medium sized

companies, but also on a few large ones, it was necessary to exclude those from the sample

1The Hoppenstedt firm directory is a commercial product of Bisnode AB. Access to the directory was made
available via the Berlin University of Applied Sciences for Engineering and Economics.
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frame. Therefore, entries of firms, which did not fall within the 250 employees limit set up by

the SME definition of the European Commision (European Commission, 2005) were ignored.

Also, it was considered that companies that do not operate under normal market conditions,

such as providers of public services, should not be included either. As such companies presum-

ably react substantially different to environmental influence factors, it was concluded that the

analysis of non market conform companies does not allow for generalizable results regarding

other SMEs.

To achieve this distinction, the respective firm’s NACE industry classification code2 was

evaluated. The NACE code, which fortunately was provided with every database entry, assigns

the company to a particular branch of industry. In order to exclude certain branches, the study

borrowed those 2-digit NACE industry categories, which for the same reason were found eligi-

ble to participate in the German section of the Community Innovation Survey, carried out by the

Centre for European Economic Research (ZEW). It was ensured that only companies of these

industries constitute the sample frame (a comprehensive list of the included branches can be

found in Appendix B).

Finally, as advised in the case of electronically accessible data, simple random probability

sampling was employed (Saunders et al., 2009). Unfortunately, it is neither possible to ran-

domly draw single data sets from the Hoppenstedt database, nor is it feasible to filter by certain

criteria as requested.

Therefore, I developed a small-scale software application for this specific purpose. The

application, which was build as an extension to the web browser, downloaded directory entries

on the basis of randomly generated values by itself. Subsequently, the data was automatically

filtered by examining the stated firm size and industry. This way, a representative selection of

participants was achieved, while at the same time assuring that the respective firms fulfill the

defined criteria.
2NACE is an acronym for the french term nomenclature statistique des activités économiques dans la Commu-

nauté européenne (Statistical Classification of Economic Activities in the European Community)
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3.2. Data Collection

This way a total of 865 managers were addressed, from which 89 successfully participated

in the survey. Further evaluations of the response rate and discussions of validity issues are to

be found in section 4.1.

3.2 Data Collection

Using the obtained data, a self-administered, internet-mediated questionnaire was conducted

among the executive managers (who frequently are also the owners) of small and medium sized

enterprises. Based on the Hoppenstedt information, invitation mails were send out to the re-

spective firm’s executive manager’s address, containing his or her name in the mail’s subject

line (e.g. ”personal invitation for Mr. Jon Doe”). This way it was ensured that the participants

were knowledgeable in the field of interest and thereby the risk of uninformed response was

reduced. Invitations to participate in the survey were send out via email, while the actual ques-

tionnaire was located on a website, to which they were provided a link. As unique one-time

keys were used to access the survey website, the participants were prevented from answering

the survey more than once. Nevertheless, it was possible for the participants to abandon the

survey and continue in a later stage.

Besides the names of owners and managers of the respective firms, the Hoppenstedt data

includes an e-mail address for each record. However, the vast majority of records only con-

tains a generic email address, such as ”info@company.com” or ”office@company.com”. As

it is highly recommended to personally address the participants of a survey to increase moti-

vation and response rate (Heerwegh, 2005), additional addresses were generated based on the

participant’s name. That is, similarly to the approach of Schlüter, 2009; Sill, 2008; Knoll-

mann, 2007, for each participant, multiple combinations of first name and last name were

generated in order to guess the correct address (e.g. ”firstname.lastname@company.com” or

”f-lastname@company.com”). In addition to the given generic email address, invitations to the

survey were sent out to the generated addresses as blind carbon copy (BCC).
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3.3. Measurement of latent variables

While email surveys have a range of advantages, such as a low probability for a socially

desirability bias (Dillman et al., 2007) and a high chance of reaching the legitimate participant

(Saunders et al., 2009), a low response rate is a common weakness (Michaelidou and Dibb,

2006; Saunders et al., 2009). Therefore, several best practice measures were applied to motivate

the participants and thereby increase the response rate.

Besides personally saluting every single participant (Heerwegh, 2005), this included a well

crafted questionnaire design as well as a slight incentive. As described in sub-section 3.3.3 in

greater detail, the participant was able to receive an individually computed value indicating the

level of business model innovativeness for their particular firm.

More specifically, the historic data obtained by the latest CIS series of 2012 allowed for

a grading and comparison with national and industry specific averages. At the final page, the

participants were presented with a bar chart displaying the instantly computed result of their

company’s degree of business model innovativeness alongside the average of their specific in-

dustry and the national cross-industry reference value. Notably, this incentive is only of signif-

icant value to the informed respondent, as others would not be able to judge their firm’s BM

innovativeness correctly.

3.3 Measurement of latent variables

In order to empirically verify the previously presented hypotheses, adequate measurement meth-

ods for the independent as well as dependent variables have to be defined. The remainder of

this section therefore discusses the advantages and shortcomings of different approaches before

finale selecting the scales to be used in the subsequent questionnaire survey.

3.3.1 Measuring Environmental Turbulence

As illustrated in section 2.4 the environmental turbulence framework by Jaworski and Kohli,

1993 features a sophisticated operationalization in the form of questionnaire items. These items

have been applied in an overwhelmingly great amount of empirical studies (e.g. Pelham, 1999;
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3.3. Measurement of latent variables

Menguc and Auh, 2006; Vorhies et al., 2009; Subramanian and Gopalakrishna, 2001 just to

refer a few). As to be found in Appendix A, for each of the respective turbulence constructs

Jaworski and Kohli, 1993 developed a set of 5 to 6 reflective items that were assessed on a

5-point Likert scale.

As for the regulatory turbulence construct, however, the academic literature still lacks a

sufficient measurement method. The only notable approach in this regard is the Regulatory

Turbulence scale developed by Cadogan et al., 2001, based on Dwyer and Welsh, 1985. How-

ever this approach to a large extent focuses on the comparison of international export market

characteristics and therefore is not suitable to assess the regulatory differences firms in a single

country face in their respective industries.

Hence, for the purpose of measuring regulatory turbulence correctly, two reflective survey

items have been introduced. Based on the definition by Wijen and van Tulder, 2011, participants

were asked to rate their perceived level of regulatory turbulence, while examples of such regu-

latory changes from the scale of Dwyer and Welsh, 1985 were provided alongside. Similarly to

the scales of Jaworski and Kohli, 1990 the evaluation was performed using 5-point Likert scales

(again, for a list all questions asked see Appendix A).

3.3.2 Measuring Strategic Agility

With regard to the Strategic Agility concept presented in section 2.5, Weber and Tarba, 2014

claim that so far little has been done to operationalize the concept. However, a few item scales

are actually available in the literature. As one possible approach, the agility scale developed by

Tallon and Pinsonneault, 2011 measures the managerial perception concerning the firm’s ability

to respond to environmental shifts in due time. The approach, which was also adopted by Idris

and Al-Rubaie, 2013, incorporates the focal company’s capability to quickly perform reactions

in case of product launches, quality improvements or price changes in the market. Although this

basically constitutes a valid method to measure Strategic Agility, it was not employed in this

study, since it does not feature the three distinct dimensions introduced by Doz and Kosonen,

2008 and thus does not allow the verification of the corresponding hypotheses (H5 - H7).
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3.3. Measurement of latent variables

Contrarily, the survey items developed by Clauß and Hock, 2015, which were applied in this

study, are based on Doz and Kosonen, 2008 and therefore particularly consider these different

dimensions (Strategic Sensitivity, Collective Commitment, and Resource Fluidity). This solu-

tion consists of three reflective measurement items per dimension and was initially employed

in a study that relates organizational culture to BMI. By testing the indicator and composite

reliability, as well as the convergent and discriminant validity, Clauß and Hock, 2015 were able

to confirm the applicability of their instrument, as all tests achieved results well above their

respective threshold value.

For the sake of completeness, it should be noted that yet another Strategic Agility scale was

employed by Oyedijo, 2012; Ofoegbu and Ankabi, 2012, which unfortunately was not made

publicly available.

3.3.3 Measuring Business Model Innovativeness

In contrast to the measurement approaches applied for the independent variables, selecting an

adequate scale to assess the level of business model innovativeness is a more complex task. As

empirical research about the BMI phenomenon still is rather scarce, research has not yet estab-

lished standard measurement techniques for this specific case. Nevertheless, a few approaches

exist.

Perhaps most notably, Zott and Amit, 2007 developed a survey instrument in order to distin-

guish novelty-centered business models from their efficiency-centered counter parts. Building

on Miller, 1996, they suggest that innovation and efficiency represent two dichotomous strate-

gic choices in the design of business models. The same survey items were used by Zott and

Amit, 2008 in an attempt to examine the relationship between the business model design theme

and the product market strategy. However, the subsequent empirical work does not make use

of it, due to the following reasons. Firstly, the goal of the research neither is to discriminate

between two distinct design themes, nor to assess the novelty of specific business model ele-

ments. Instead, the study requires a method to accurately measure the proportion of changes in
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3.3. Measurement of latent variables

the business model, in order to relate it to the amount of environmental changes, as well as the

level of BMI relevant capabilities.

Secondly, the questionnaire of Zott and Amit, 2007 is build on the assumption that the re-

spondent possesses prior knowledge concerning the nature of the business model concept. For

instance, the participant is explicitly asked to evaluate to which degree their companies’ busi-

ness models are generally considered as ’novel’. Taking for granted the readers understanding

of such a controversial concept may even cause misconceptions in the academic discussion. As

the majority of SMEs lacks decent BMI skills (Lindgren, 2012), asking the participants in such

an explicit manner seems unsuitable for the proposed study.

As another approach worth noticing in this regard, the questionnaire used by Huang et al.,

2014; Huang et al., 2012 features four items and a 7-Point-Likert scale. In contrast to the

previous approach, it attempts to measure BMI by evaluating specific firm capabilities. This

includes questions about the firm’s ability to set up a development process for new business

activities and to acquire the necessary resources.

While this may be a reasonable measurement method under some circumstances, consid-

ering the proposed theoretical framework, it is not a suitable approach to asses the level of

business model innovativeness in this case. In fact, BMI related capabilities are already present

as explanatory variables. The verification of the presented hypotheses requires that the depen-

dent variable represents actual changes in the business model instead of only the capabilities to

do so.

For the same reason the scale used by Clauß and Hock, 2015 was rejected. Furthermore,

the academic literature contains a few attempts to measure BMI that are only suitable for one

specific industry, such as the bond trading market (Velu, 2015) or the manufacturing industry

(Cucculelli and Bettinelli, 2015). Others, such as Ding et al., 2013 do not even reveal their

questionnaire.

Finally, the approach adopted in this study was developed by Waldner et al., 2015. By

borrowing items from the community innovation survey of the European commission, they de-

veloped a measurement instrument that plausibly evaluates the subject of interest and at the
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same time allows for comparison with historical data. The CIS comprises a number of har-

monised investigations concerning the innovation activities of businesses and are carried out by

the national statistical offices of the member states of the EU. Waldner et al., 2015 reviewed the

extensive list of CIS questions, in order to identify those that potentially ask for BMI relevant

information. Subsequently, they consulted three experts of the BMI field, who were found eli-

gible for their theoretical as well as practical work with the concept. The experts were asked to

rate the propounded CIS questions with regard to the amount of information the item contains

on BMI.

Based on the aggregated ratings, Waldner et al., 2015 eventually introduce three different

sets of CIS questions, all of which achieved sufficient scores in the inter-rater reliability tests.

The sets contain 7, 11, and 18 polar questions (yes/no questions), respectively, and were initially

applied to relate industry structure to BMI. The subsequent empirical work will make use of

the 11 item version, as it was considered to have the optimal ratio of comprehensiveness and

answer time required (for an overview of the questions, see Appendix A). That is, content-wise

the items cover all significant areas previously listed, namely, value creation, value capture and

value delivery (Günzel and Holm, 2013; Ahokanagas and Myllykoski, 2014). Consequently,

each of the different items asks for other aspects of the comprehensive BMI construct. It is

therefore regarded as a formative instead of a reflective measurement model.

Compared to the previously described methods, this approach does not explicitly ask for a

grading of the BM innovativeness and thus it does not expect the respondent to posses any prior

knowledge about the concept. Instead, it relies on the approved items of the CIS to identify

concrete modifications in the most relevant business model elements. As previously mentioned,

this approach also was used to incentivize the participant by displaying the results alongside

averages.
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3.4. Data Analysis: Partial Least Squares Regression

3.4 Data Analysis: Partial Least Squares Regression

As a measure of data analysis, Partial Least Squares Regression (PLS-R) is applied. Hence,

this section describes the advantages and limits of this specific technique and explains why it is

a particularly suited method to asses the obtained data. Also, the advantages of PLS-R over the

more commonly used Ordinary Least Squares Regression (OLS) are discussed.

PLS-R was initially presented by Wold, 1975 on the basis of the earlier developed NIPAS

algorithm for the field of econometrics. Later, it gathered great attention in chemometrics (Abdi,

2010) and was also used in ecology (Carrascal et al., 2009) and related fields. In sociology

and business studies, however, another ”partial least squares culture” (Vinzi et al., 2010) called

partial least squares path modeling (PLS-PM) is significantly more prevalent (Vinzi et al., 2010).

Nevertheless, PLS-R has been successfully applied in a couple of organizational, marketing and

finance related studies (Zheng and Wang, 2011; Nokels et al., 2010; Laitinen, 2006; Aâkouk,

2006; Graber et al., 2002).

One of the key advantages of PLS regression is that it implicitly handles multicollinearity.

Hence, it allows for the computation of valid results even though the input variables may be

noisy and correlated with each other. Contrarily, other regression techniques, such as OLS,

require the linear independence of input factors. Farahani et al., 2010 found that PLS-R is

superior to OLS in situations of small sample size, missing data and multicollinearity. In line

with these findings, the study of Adnan et al., 2006 confirmed that PLS-R is a well suited

measure to cope with multicollinearity related problems.

In conventional linear regression models (OLS), the presence of multicollinearity in the data

set leads to less precise parameters and wider confidence intervals. Therefore, the more multi-

collinearity, the less interpretable are the parameters (Adnan et al., 2006). Adnan et al., 2006

also list a range of specific problems that are caused by multicollinearity, such as incorrect re-

gression coefficients and inadequate t-tests. By contrasting OLS and PLS-R on a data set of

highly multicollinear input factors, Graber et al., 2002 demonstrate how the significance pat-

terns of the respective results differ. While the PLS-R solution correctly reveals the significance
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3.4. Data Analysis: Partial Least Squares Regression

of the different predictor variables (compared to the case of the bivariate Pearson correlation),

the standard OLS results are substantially worse. Using OLS regression, the researcher would

reject variables, which are actually adequate predictors. Hence, the researcher would fall for a

type II error.

Given the presented theoretical framework, a few reasons apply to a priori anticipate mul-

ticollinearity in the obtained data set. Firstly, as mentioned earlier, Technological Turbulence

is theoretically assumed to cause Market Turbulence in some situations (Teece, 2010; Wang,

2006). Also, earlier empirical work using the environmental turbulence scales by Jaworski and

Kohli, 1990 repeatedly found significant (p <= 0, 05) correlations between Market Turbulence

and Technological Turbulence (Pelham, 1999; Menguc and Auh, 2006; Vorhies et al., 2009),

Market Turbulence and Competitive Intensity (Subramanian and Gopalakrishna, 2001; Menguc

and Auh, 2006; Vorhies et al., 2009), and Technological Turbulence and Competitive Inten-

sity (Menguc and Auh, 2006; Vorhies et al., 2009). However, the correlations vary in different

samples. As for the last relationship (TT ↔ CI) for instance, Pelham, 1999 analyzing a cross-

industry sample of 229 SMEs, did not detect a significant correlation, while Menguc and Auh,

2006 found such support in a sample of 242 large manufacturing firms. As a side note, it would

be interesting for future research to investigate the exact relationships among the independent

variables of the theoretical framework.

Furthermore, it seems intuitively reasonable to assume that in situations of environmental

turbulence, firms may eventually develop capabilities, such as Strategic Agility, to cope with

the circumstances. Looking at it the other way around, in turbulent times, non-agile firms may

file for bankruptcy more probably, which creates a kind of survivor bias that possibly reinforces

the correlation.

Hence, the obtained data set most certainly contains severe collinearity between a num-

ber of independent variables. The use of PLS-R, therefore, is a sensible solution. Martens,

2001 notes that compared to competing approaches, PLS-R is constantly among the best re-

gression methods in terms of both, statistical predictability, and ease of use, as it enables non-
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statisticians-researchers to focus on their contextual knowledge, rather than having to learn

statistical methods in detail.

As the technique of PLS-regression is relatively uncommon, especially in the field of busi-

ness research, the remainder of this section represents a short introduction into the mathematical

processes carried out during a PLR-R.

In the univariate case of PLS-R, K explanatory (independent) variables, labeled xk(k =

1, 2, ..., K), are processed to predict a single or multiple Y -variables. Firstly, the K variables

in X are compressed into fewer latent variables, also referred to as score vectors, T = [ta, a =

1, 2, ..., A] that summarize the most relevant information of X . To compute T from X the -

usually linear - function W (.) is applied (Martens and Martens, 2000).

T = W (X) (3.1)

U = W (Y ) (3.2)

Hence, ta is considered a linear combination of xk. Given the T -variables, X and Y can be

expressed similar to Principal Component Analysis (PCA) as

X =
A∑

a=0

tap
T
a + E (3.3)

Y =
A∑

a=0

uap
T
a + F (3.4)

which may be rewritten as

X = TP> + E (3.5)

Y = UQ> + F (3.6)

where P and Q represent the loadings (or weights) of X and Y , respectively, and E and F

are the residuals (or independent error terms).

This allows for an estimation ofX and Y from their respective scores and loadings. Notably,

the decomposition is performed in a way to maximize co-variance between T and U scores.

This means that the score values of X are powerful for modeling Y -variables. Hence, the PLS-
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R method does not directly estimate Y from X but instead estimates U from T (see figure 3 for

a graphical depiction of this technique). As Martens, 2001 calls it, PLS-R models Y from the

essence of X.

Figure 3: Depiction of the indirect
modeling technique of PLS-R, based
on Tobias, 1999

Since this study attempts to verify the formulated

hypotheses by examining the regression coefficients,

it is crucial to compute confidence intervals and test

for statistical significance. As Aâkouk, 2006 elabo-

rates, a few approaches to achieve this have been pre-

sented in the literature already. It was considered that

the method of Martens, 2001 will be used for the pur-

pose of this research, as it is theoretically grounded

as well as intuitively understandable and has already

proven its applicability in a variety of empirical stud-

ies (e.g. Nokels et al., 2010; Aâkouk, 2006).

As Martens, 2001 point out, the PLS-R parame-

ters are almost normally distributed. This allows for

the computation of the standard deviations for each

regression coefficient b̂k, by deriving the parameter

variations with the established jack-knifing cross validation technique. They propose that the

95% confidence interval of b̂k can be described as

b̂k ± 2ŝ(b̂k) (3.7)

where ŝ(b̂) is the estimated standard uncertainty. Consequently, if the above confidence

interval does not contain the value bk = 0, the risk of falling for type I error (being fooled into

detecting an effect that is not actually present) is as low as 5%. Putting it differently, if the

confidence interval does not cross the zero line, the regression coefficient can be considered

significant at the .05 level.
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4. Results

This chapter outlines the results that have been obtained by conducting the proposed, quan-

titative questionnaire survey. Staring with a discussion of response rates and external validity

issues, it proceeds with a description of model correlations and reliability measures. Eventually,

the PLS regression results are presented, compared to the respective OLS estimates and tested

for possible moderation effects. The calculations have been performed using SPSS (for the

model correlations, cronbach’s α and OLS regression) and XLSTAT (for the PLS regression).

4.1 Response rate and external validity

As table 2 indicates, 89 firms at least partially completed the questionnaire, which equals to

10.29% of the addressed sample. Deducting those, which were not reachable due invalid email

addresses, a net response rate of 10.80% was achieved.

Given the applied method of email-based survey and the fact that only high level execu-

tive managers were addressed, the obtained net response rate seems sufficient. Schlüter, 2009

and Sill, 2008 who applied a similar technique, report response rates of 7.9% and 14.0%, re-

Response category Number of recipients Percantage of recipients

Answered completely 80 9.25%
Answered partially 9 1.04%
Not reachable (e-mail
returned to sender)

41 4.74%

Invitations sent out 865 100.00 %

Table 2: Response rates
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Firm characteristics Respondents Sampling Frame Population∗

Size class (# employees)
≤ 9 employees 21 23.60% 230 26.49% 3290579 90.99%
10 ≤ 49 employees 49 55.06% 486 56.18% 268263 7.42%
50 ≤ 250 employees 19 21.35% 149 17.23% 57712 1.60%

*As of 2013, obtained by the Federal Statistical Office of Germany (Statistisches Bundesamt)

Table 3: Distribution of firm characteristics

spectively. Also, one has to take into account that an unknown amount of invitations were not

delivered due to SPAM filters or other technical constraints. In addition, Porter et al., 2004

found that nowadays the growing amount of surveys conducted in research causes survey fa-

tigue. That is, the overexposure to surveys suppresses the participants’ willingness to answer

yet another one, which may be particularly true for student surveys.

A low response rate poses a threat for the external validity of the study. Since some sub-

groups may be highly overrepresented within the sample, one may not be able to reasonably

generalize the findings on the entire population of interest. To investigate the potential bias, it

is reasonable to consider supplementary information on the recipients.

As table 3 indicates, the group of respondents is significantly biased by the selection of the

sample and, to a much lower extent, by non-response. While the latter is rather negligible, the

differences between the population census and the sampling frame seem alarmingly great. On

second thought, however, the severe underrepresentation of micro firms (≤ 9 employees) in the

sample is an expectable result of referring to database information. Since these firms are not

required to regularly report and disclose financial and administrative data, information on very

small businesses is more difficult to obtain. Services, which commercially market company

data, such as in the Hoppenstedt case, therefore have to rely on voluntarily participation to a

greater extend. Building on a pre-existent database, although still the best available alternative,

generates a sample that is substantially biased concerning the firm size.

An intuitive reaction to this challenge is to apply the technique of calibration weighting.

As Bethlehem, 2010 explains, weighting comprises a family of techniques that support the

accuracy of survey estimates by referring to auxiliary information. Since the distribution of
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some auxiliary variables is known in both, the group of respondents and the population, the

researcher is able to assess the representativeness of the sample with regard to these variables.

In this case, amount of employees, turnover per year and industry affiliation are known for each

firm in the sample. The comparison of the distribution of those variables to census data from the

national statistical office allows for a mathematical correction of the bias in regression models.

That is, a specific weight is computed and assigned to each data set that accounts for its under-

or over-representativeness.

However, weighting is only advised for slight corrections and should not be used to com-

pensate for severe differences, as it would artificially inflate the error terms and thereby render

the interactions insignificant (Winship and Radbill, 1994). This is particularly problematic in

cases of small sample sizes. An initial attempt to apply weighting to the given data confirmed

that the offset is too substantial to be corrected this way.

Hence, it is not reasonable to generalize on the entire population given the present sample

bias. Instead of jointly analyzing all three size classes, the only possibility to obtain externally

valid results, is to perform separate regression analysis for each group. As the amount of respon-

dents for micro and medium sized firms is relatively small, one has to take into consideration

that the regression coefficients will potentially seem not significant even though they constitute

substantial influence factors. However, as mentioned earlier, the PLS regression technique is

particularly suited to handle small samples (Farahani et al., 2010). Also, the separate analysis

of the three size classes allows to uncover any moderating influences firm size may have on the

hypothesized relationships.

4.2 Model Correlations and Regression Results

Table 4 depicts the correlations of the model variables. Concerning the environmental turbu-

lence factors, the results confirm earlier work (e.g. Pelham, 1999; Menguc and Auh, 2006;

Vorhies et al., 2009) with regard to the strong and highly significant relationship between the
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market turbulence and the technological turbulence constructs. Notably, Strategic Sensitivity is

correlated with most independent variables, creating a major source for multicollinearity.

The reliability of the reflective constructs was examined by referring to cronbach’s α, using

the commonly accepted .7 cutoff criterion. As in the case of the Market Turbulence construct

α did not directly fell within this limit, one of the former five items had to be deleted in order

to fulfill the criterion. Unlike the independent variables, Business Model Innovativeness is

represented by a formative instead of a reflective construct. Therefore, one cannot reasonably

assess the intercorrelations between its items.

Measure mean sd α correlations

1. 2. 3. 4. 5. 6. 7.

1. SS 3.723 .886 .725
2. CC 4.300 .748 .760 .518∗∗∗

3. RF 3.577 1.002 .864 .307∗∗ .337∗∗

4. MT 2.972 .847 .747 .276∗∗ .070 .252∗

5. CI 3.195 .762 .763 .095 .030 −.131 .331∗∗

6. TT 2.885 .903 .819 .249∗ −.109 .122 .562∗∗∗ .186
7. RT 2.736 1.212 .934 .138 .004 −.113 .135 .126 .042
8. BMI 1.493 .238 / .379∗∗∗ .083 .278∗ .312∗∗ .035 .254∗ .104

Notes: ∗p < .05, ∗∗p < .01, ∗∗∗p < .001

Table 4: Means, standard deviations, cronbach’s alpha (post correction) and correlations of
model variables

The Partial Least Squares Regression Analyses resulted three one dimensional models. The

overall variance explained by the data (R2) sums up to 0.214, 0.214 and 0.272 for micro, small

and medium sized enterprises, respectively.

As displayed by figure 4, the assumed positive impact of Strategic Sensitivity on Business

Model Innovativeness (H1) is fully confirmed by the obtained data, for each of the three size

classes. Notably, Strategic Sensitivity has a less strong influence on the innovativeness of small

firms’ business models, compared to micro and medium sized firms. Regarding the impact

of Collective Commitment (H2), the data does not support any influence on Business Model

Innovativeness. As for the last component of Strategic Agility, the corresponding hypothesis

(H3) is partially supported by the data. While Resource Fluidity is substantially important for
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−0.1

0.0

0.1

0.2

0.3
∗

∗

∗
∗

∗

∗
∗

St
an

da
rd

iz
ed

C
oe

ffi
ci

en
ts

BMI / Standardized coefficients per size class

Micro Small Medium

Strategic Agility Environmental Turbulence

∗: significant with respect to the 95% confidence interval

Figure 4: Summarized coefficients of the partial least squares regression analyses

the Business Model Innovativeness of small firms, the data does not support this relationship

for micro and medium sized enterprises.

A similar pattern occurs for the Market Turbulence construct and its respective hypothesis

(H4), which also is only partially supported. The hypothesized positive influence of Competitive

Intensity on Business Model Innovativeness (H5) is not supported by the data for any size class.

However, as the error term of the coefficient is relatively close to zero in the case of micro sized

firms, one may suspect that the hypothesis might be supported at a higher sample size (detailed

figures of the PLS regression results, including the error terms, are located in Appendix C).

Regarding the regression results related to Technological Turbulence, the corresponding

hypothesis (H6) is partially supported. Interestingly, the effect of Technological Turbulence

on Business Model Innovativeness gradually increases with growing firm size. While the co-

efficient is negative and not significant in the case of micro firms, it is positive and strongly

significant for medium sized firms. As this indicates that the size class may positively moder-

ate the hypothesized relationship, an additional moderation analysis was performed, using the
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Independent Variable Pearson correlation
with the DV

OLS regression
parameter estimate

PLS regression
parameter estimate

Strategic Sensitivity 0.379*** 0.356** 0.188***
Collective Commitment 0.083 −0.166 0.041
Resource Fluidity 0.278* 0.176 0.136*
Market Turbulence 0.312** 0.159 0.153**
Competitive Intensity 0.035 −0.048 0.017
Technological Turbulence 0.254* 0.041 0.127*
Regulatory Turbulence 0.104 0.066 0.053

Adjusted R2 0.164 0.198

Notes: ∗p < .05, ∗∗p < .01, ∗∗∗p < .001

Table 5: Significance patterns of the OLS and PLS regression results (across size classes)

PROCESS plugin to SPSS, developed by Hayes, 2013. As a side result, the analysis confirmed

the presence of a significant interaction term. Finally, H7 is not supported by the present data

for any size class.

To check for the presence of multicollinearity, calculating the condition number is the pre-

ferred methodology (Belsley et al., 2004). As a rule of thumb, Belsley et al., 2004 suggest that

a result greater than 10 indicates moderate collinearity, while at 30 it is a serious concern. For

the current data, condition numbers of 49.88, 27.04 and 41.28 were computed for micro, small

and medium sized firms, respectively. Especially regarding the relatively small sample size,

the high collinearity expressed by these values interferes with the interpretation of regression

results. As the presence of collinearity tends to inflate the error terms of regression coefficients

(Adnan et al., 2006), it may render substantial influence factors to seem not significant, when

examined by ordinary least squares regression.

In order to demonstrate this phenomenon, and thereby to justify the choice of PLS-R, an

ordinary least squares regression was performed in addition. Table 5 shows the varying signifi-

cance patterns of both methods compared to the bivariate Pearson correlation of the respective

independent variable with the dependent variable. As Graber et al., 2002 note, in the absence

of multicollinearity, the significance patterns would be similar across all methods. In this case,

however, only a single OLS parameter estimate (Strategic Sensitivity) appears to be statistically

significant. These results strongly highlight the necessity for the application of multicollinearity
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resistant techniques, such as PLS-R, in this case, as otherwise the researcher would have fallen

for several type II errors (that is, failure to reject a null hypothesis).
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5. Discussion and Conclusion

In order to discuss and comprehend the obtained empirical results, it is essential to recall the

purpose of the present work. As stated in chapter 1, the fundamental objective pursued in this

study, is the identification of the most influential drivers for business model transformation pro-

cesses. The general relevance of this goal for both, researchers and practitioners is particularly

highlighted by the lack of generalizable findings and therefore universally applicable advice for

SMEs. The current study represents a small, yet imporant step, to address this challenge, as it

differs from the majority of academic contributions in the field by attempting to find general

instead of case-specific influence factors for business model changes.

Besides this, the study contributes to the academic literature by demonstrating the relevance

of the established environmental turbulence scales for business model research. This way, it

adds to the connection of business model research to other literature streams.

As the first part of the research questions asks for antecedents of business model trans-

formation located in the business environment, four potential environmental driver have been

identified by referring to the academic literature. Subsequently, the hypothesized relationships

were validated using a regression analysis.

The study revealed that market turbulence significantly predicts business model transfor-

mations in small firms, while Technological Turbulence does so for small and medium sized

enterprises. Given that the business model literature stream was initiated by the advent of the

internet to a large extent, a strong position of Technological developments was to be expected.

The missing support for the Technological Turbulence hypothesis in the case of micro firms as
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well as the detected moderation effect indicate that the smallest firms’ business models are not

(yet) substantially affected by Technological progress.

Competitive intensity, however, is not a substantial antecedent for business model changes,

as far as this study’s data is concerned. With regard to the case studies reviewed in chapter

2.4, the lack of such a generalizable, positive effect indicates the specific and rather exceptional

character of cases reporting business model transformations as a consequence of increased com-

petition. Furthermore, the missing impact of regulatory changes may be a reasonable result of

limiting the sample to German SMEs. Even though regulations may differ among industries,

this effect probably is too small to be recognized using the present sample size.

As far as the second part of the research question is concerned, the study attempted to

disclose the most relevant internal firm capabilities, which companies must necessarily posses in

order to transform their respective business models in time. Since the strategic agility construct

supposedly represents the essential business model innovation capabilities, it was hypothesized

that the degree to which a firm is strategically agile allows for a reasonable prediction of its

business model innovativeness. More specifically, it was assumed that each of the three sub-

constructs, which compose the strategic agility concept positively relates to business model

innovativeness.

As the analysis of the present data reveals, Strategic Sensitivity is of outstanding importance

for firms of either size. Apparently, the ability to sense and forecast future market developments

is an essential antecedent for business model transformations. Also, Resource Fluidity was

identified to significantly predict business model changes in small sized enterprises. While the

missing impact in the case of medium sized firms is unexpected and might be attributed to the

small sample size, micro firms presumably posses so little assets that a fluid reconfiguration is

feasible in any case. Furthermore, Collective Commitment does not significantly impact the de-

gree of business model innovativeness. As many SMEs are lead by a single owner-manager, the

data probably did not provide enough variance to reasonably predict business model changes.

To comprisingly answer the research question, this thesis revealed two environmental influ-

ence factors, namely Market Turbulence and Technological Turbulence, as well as two types
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of firm capabilities, namely, Strategic Sensitivity and Resource Fluidity, which are essential

antecedents of business model transformations in SMEs for at least one size class of businesses.

Concerning the study’s limitations, one source of weakness surely is the relatively small

sample size and the method of sample selection. As demonstrated, the firms derived from the

database did not adequately reflect the population. Also, as the study is limited to German

SMEs, generalizations to other regions and markets that differ in regulatory or cultural aspects

may not be possible. Since the applied quantititve approach is relatively uncommon in the field

of business model research, the study could not possibly rely on well established measurement

scales for the business model innovativeness construct. Even though the utilized questionnaire

items represent the best available option known to the researcher, this method is not yet com-

monly accepted.

In addition, the reliability of the derived agility, turbulence and business model innovative-

ness values is restricted, as the measurement solely relies on self assessment of the respondents

perceptions. Supplementarily consulting objective data to verify the subjective impressions

would help to identify exaggerated or biased answers and therefore is encouraged for future

studies. However, this would require a much greater data base, compared to the present work,

as well as additional effort in analysing the current and past situation of every single participat-

ing firm.

Further research is encouraged to investigate the relationships among the independent vari-

ables, as well as to detect additional influence factors for the business model innovativeness

construct. Also, research would benefit from further empirical studies, which examine the rel-

evance of the business model innovation construct for the general public of firms, instead of

focusing too narrowly on specific cases and industries.
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A. Survey Items

Strategic Agility by Clauß and Hock, 2015, building on Doz and Kosonen, 2010

Strategic Sensitivity α = 0.725

• We are very sensitive for external changes (regarding customers, competitors, tech-
nologies etc.) and integrate these into strategic planning of our company.

• We utilize different mechanisms to become aware of strategic developments early.
• Requirements for strategic adaptations are communicated fast and comprehensively

through the organization.

Collective Commitment α = 0.760

• Our top management team is able to make bold and fast strategic decisions.
• Our management board collaborates for strategic decisions.
• Strategic questions are collectively solved by our management without being bogged

down in top-level ‘winlose’ politics.

Resource Fluidity α = 0.864

• We are able to reallocate and utilize capital resources fluidly.
• Our people and their competencies are highly mobile within our organization.
• Our organizational structure allows for flexible redeployment of our resources.

Environmental by Jaworski and Kohli, 1990 (first three constructs),
Turbulence newly created (last construct)

Market Turbulence α = 0.747

• In our kind of business, customers’ product preferences change quite a bit over time.
• Our customers tend to look for new products all the time.
• We are witnessing demand for our products and services from customers who never

bought them before.
• New customers tend to have product-related needs that are different from those of our

existing customers.
• We cater to many of the same customers that we used to in the past.*

*Item deleted deleted to increase internal validity (α).
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Survey Items

Competitive Intensity α = 0.763

• Competition in our industry is cutthroat.
• There are many “promotion wars” in our industry.
• Anything that one competitor can offer, others can match readily.
• Price competition is a hallmark of our industry.
• One hears of a new competitive move almost every day.
• Our competitors are relatively weak.

Technological Turbulence α = 0.819

• The technology in our industry is changing rapidly.
• Technological changes provide big opportunities in our industry.
• A large number of new product ideas have been made possible through technological

developments.

Regulatory Turbulence α = 0.934

• The laws and regulations in our industry are changing rapidly.
• The regulatory situation in our industry is rather stable.

Business Model by Waldner et al., 2015,
Innovativeness building on the Community Innovation Survey

• During the three years 2013 to 2015, did your enterprise introduce: New or signif-
icantly improved goods (exclude the simple resale of new goods and changes of a
solely aesthetic nature)?

• During the three years 2013 to 2015, did your enterprise introduce: New or signifi-
cantly improved services?

• Were any of your product innovations (goods or services) during the three years 2013
to 2015 new to your market?

• Were any of your product innovations during the three years 2013 to 2015 a first in
Germany, Europe or a world first?

• During the three years 2013 to 2015, did your enterprise introduce new or significantly
improved methods of manufacturing or producing goods or services?

• During the three years 2013 to 2015, did your enterprise introduce new or significantly
improved logistics, delivery or distribution methods for your inputs, goods or services?

• During the three years 2013 to 2015, did your enterprise introduce new or significantly
improved supporting activities for your processes, such as maintenance systems or
operations for purchasing, accounting, or computing?

• During the three years 2013 to 2015, did your enterprise introduce new business prac-
tices for organizing procedures (i.e. supply chain management, business reengineer-
ing,knowledge management, lean production, quality management, etc.)?

• During the three years 2013 to 2015, did your enterprise introduce new methods of
organizing external relations with other firms or public institutions (i.e. first use of
alliances,partnerships, outsourcing or sub-contracting, etc.)?
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Survey Items

• During the three years 2013 to 2015, did your enterprise introduce new methods for
product placement or sales channels (i.e. first time use of franchising or distribution
licenses,direct selling, exclusive retailing, new concepts for product presentation, etc.)?

• During the three years 2013 to 2015, did your enterprise introduce new methods of
pricing goods or services (i.e. first time use of variable pricing by demand, discount
systems,etc.)?
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B. List of NACE codes

10 Manufacture of food products

11 Manufacture of beverages

12 Manufacture of tobacco products

13 Manufacture of textiles

14 Manufacture of wearing apparel

15 Manufacture of leather and related products

16 Manufacture of wood and of products of wood and cork, except furniture; manufacture
of articles of straw and plaiting materials

17 Manufacture of paper and paper products

18 Printing and reproduction of recorded media

19 Manufacture of coke and refined petroleum products

20 Manufacture of chemicals and chemical products

21 Manufacture of basic pharmaceutical products and pharmaceutical preparations

22 Manufacture of rubber and plastic products

23 Manufacture of other non-metallic mineral products

24 Manufacture of basic metals

25 Manufacture of fabricated metal products, except machinery and equipment

26 Manufacture of computer, electronic and optical products

27 Manufacture of electrical equipment

28 Manufacture of machinery and equipment n.e.c.

29 Manufacture of motor vehicles, trailers and semi-trailers

30 Manufacture of other transport equipment

31 Manufacture of furniture

32 Other manufacturing

33 Repair and installation of machinery and equipment
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List of NACE codes

36 Water collection, treatment and supply

37 Sewerage

38 Waste collection, treatment and disposal activities; materials recovery

39 Remediation activities and other waste management services

46 Wholesale trade

49 Land transport and transport via pipelines

50 Water transport

51 Air transport

52 Warehousing and support activities for transportation

53 Postal and courier activities

58 Publishing activities

59 Motion picture, video and television programme production, sound recording and music
publishing activities

60 Programming and broadcasting activities

61 Telecommunications

62 Computer programming, consultancy and related activities

63 Information service activities

64 Financial service activities, except insurance and pension funding

65 Insurance, reinsurance and pension funding, except compulsory social security

66 Activities auxiliary to financial services and insurance activities

69 Legal and accounting activities

70 Activities of head offices; management consultancy activities

71 Architectural and engineering activities; technical testing and analysis

72 Scientific research and development

73 Advertising and market research

74 Other professional, scientific and technical activities

78 Employment activities

79 Travel agency, tour operator and other reservation service and related activities

80 Security and investigation activities

81 Services to buildings and landscape activities

82 Office administrative, office support and other business support activities
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C. Detailed PLS-Regression Results
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Nokels, Laure, Thierry Fahmy, and Sébastian Chrochemore (2010). “Interpretation of the Pref-
erences of Automotive Customers Applied to Air Conditioning Supports by Combining
GPA and PLS Regression”. In: Handbook of Partial Least Squares: Concepts, Methods and
Applications. Ed. by Vincenzo Esposito Vinzi et al. Berlin: Springer, pp. 775–788.

71



Bibliography

Ofoegbu, Onyema E. and Paul Ayobami Ankabi (2012). “The Influence Of Strategic Agility On
The Perceived Performance Of Manufacturing Firms In Nigeria”. In: International Business
& Economics Research Journal 11.2.

Osterwalder, Alexander (2004). “The Business Model Ontology: A Proposition in a Design
Science Approach”. Doctoral Thesis. Université de Lausanne.

Osterwalder, Alexander, Yves Pigneur, and Christopher L. Tucci (2005). “Clarifying Busi-
ness Models: Origins, Present, and Future of the concept”. In: Communications of the Asso-
ciation for Information Systems 15.

Overby, Eric, Anandhi Bharadwaj, and V. Sambamurthy (2006). “Enterprise agility and the
enabling role of information technology”. In: European Journal of Information Systems
15.2, pp. 120–131.

Oyedijo, Ade (2012). “Strategic Agility and Competitive Performance in the Nigerian Telecom-
munication Industry: An Empirical Investigation”. In: American International Journal of
Contemporary Research 2.3.

Pelham, Alfred M. (1999). “Influence of Environment, Strategy, and Market Orientation on
Performance in Small Manufacturing Firms”. In: Journal of Business Research 45.1, pp. 33–
46.

Pohle, George and Marc Chapman (2006). “IBM’s global CEO report 2006: business model
innovation matters”. In: Strategy & Leadership 34.5, pp. 34–40.

Porter, Michael E. (1980). Competitive Strategy. Techniques for Analyzing Industries and Com-
petitors. New York: Free Press.

— (2001). “Strategy and the Internet”. In: Harvard Business Review.
— (2008). “The Five Competitive Forces that Shape Strategy”. In: Harvard Business Review,

pp. 78–93.
Porter, Stephen R., Michael E. Whitcomb, and William H. Weitzer (2004). “Multiple surveys

of students and survey fatigue”. In: New Directions for Institutional Research 2004.121,
pp. 63–73.

Rahman, Shams-ur (2001). “A comparative study of TQM practice and organisational perfor-
mance of SMEs with and without ISO 9000 certification”. In: International Journal of Qual-
ity & Reliability Management 18.1, pp. 35–49.

Reuver, Mark de, Harry Bouwman, and Ian Macinnes (2009). “Business model dynamics: A
case survey”. In: Journal of theoretical and applied electronic commerce research 4.1.

Richter, Mario (2013). “Business model innovation for sustainable energy: German utilities and
renewable energy”. In: Energy Policy 62, pp. 1226–1237.

Rindova, Violina P. and Suresh Kotha (2001). “Continuous Morphing: Competing through Dy-
namic Capabilities, Form, and Function”. In: The Academy of Management Journal 44.6,
pp. 1263–1280.

Rogers, Mark (2004). “Networks, Firm Size and Innovation”. In: Small Business Economics
22.2, pp. 141–153.

Rothwell, Roy and E.M Dodgson (1994). Innovation and Size of Firm. The Handbook of Indus-
trial Innovation.

Santos-Vijandea, Marı́a Leticia and Luis Ignacio Álvarez-González (2007). “Innovativeness and
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