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1  Introduction
1.1 The Challenge of the Fast-Changing Environment

The economic, social, and technological environment in which organizations
operate today is becoming more and more dynamic and complex. This means that
managers are confronted with new challenges (Barreto, 2010; Oreja-Rodriguez &
Yanes-Estévez, 2010). The markets are changing at an increasing speed, and
companies are faced with increasing pressure of competition, and also an
increasing need for information in almost all areas. The faster development of new
technologies, the increasing speed and diffusion of innovation, which manifests in
shorter and shorter product life cycles, as well as the constant changes in customer
needs, and the changing competitive situation, caused by the development of new
economic regions like China, for instance, is leading to a rapid increase in
environmental information, which makes it more and more important for
companies to gather, and interpret this information in order to be able to survive
in the market (Jennings & Jones, 1999; Nastanski, 2004; Barreto, 2010; D’Aveni,
Dagnino, & Smith, 2010). In addition, there are numerous change processes in
social, political, or legal areas taking place which have a strong influence on the
development of companies (Jennings & Jones, 1999). This rapid change also
implies risk and instability, which many CEOs have trouble dealing with. Reeves
and Daimler (2011: 136) point out that “since 1980 the volatility of business
operating margins has more than doubled, as has the size of the gap between win-
ners (companies with high operating margins) and losers (those with low ones).”
They also suggest that “market leadership is even more precarious. The percentage
of companies falling out of the top three rankings in their industry increased from
2% in 1960 to 14% in 2008 (Reeves & Daimler, 2011: 136). This manifestation
of a constantly changing business environment raises the question of which
processes, methods, and capabilities companies possess to be able to recognize
relevant events and environmental developments in time in order to hold or gain a

sustainable competitive advantage over time and ensure their survival.
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2 Introduction
1.2 The Relevance of the Dynamic Capabilities Framework

Some authors have studied the appearance of Schumpeterian hypercompetition,
which implies that the increasing dynamism of the markets makes it difficult to
maintain a competitive position (McNamara, Valler, & Devers, 2003; Wiggins &
Ruefli, 2005). Wiggins and Ruefli (2005), for instance, found that the average time
span for which companies are able to sustain their competitive advantage has
decreased over time. Many once successful firms were found to struggle or fail as
their environments changed because they were unable to adapt to these changes
successfully (Harreld, O’Reilly III, & Tushman, 2007). More than ever before,
companies today need to know how to handle their resources in order to exploit
opportunities or neutralize threats that arise from changes in their competitive
environment (Hansen, Perry, & Reese, 2004; Kor & Leblebici, 2005; Lavie, 2006).
Resources and competences have to be flexible and should be regarded more as
“events” than “assets” (Von Krogh & Roos, 1996), which would in turn make
renewability and evolution easier to achieve (Dierickx & Cool, 1989).
Consequently, the constant development of existing resources, knowledge, and
competences under adequate consideration of market developments is becoming

crucial for strategic renewal.

For this reason the strategic management theory has developed from the typical
Resource-Based View (RBV) to a dynamic perspective, the Dynamic Capability
(DC) approach. This approach focuses on capabilities which are necessary to keep
up with environmental developments. Companies which are able to systematically
adapt their resources and capabilities will have a better chance of generating or
holding a sustainable competitive advantage than other organizations (Teece,
Pisano, & Shuen, 1997). The importance of dynamic capabilities “is now
amplified because the global economy has become more open and the sources of
invention, innovation, and manufacturing are more diverse geographically and
organizationally” (Teece, 2007: 1321).

The dynamic capabilities are defined by Teece (2007: 1320) as “a framework,

which tries to give answers for handling changes in business environment”, which
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explains “the sources of enterprise-level competitive advantage over time,” and
which “provides guidance to managers for avoiding the zero profit condition that
results when homogeneous firms compete in perfectly competitive markets.” In
order to make this framework a little more tangible, Teece breaks it down into the
capabilities (1) sensing (of opportunities and threats), (2) seizing (of
opportunities), and (3) managing threats and reconfiguration (of assets and
organizational structures). This framework will be further developed within this

dissertation and will be explained in more detail in Chapter 3.

1.3 Introduction to the Research Field “Sensing”

As mentioned above, research on strategic management has focused on the
framework of dynamic capabilities as a central concept of sustained competitive
advantage (Ambrosini & Bowman, 2009; Helfat & Peteraf, 2009; Helfat et al.,
2007; Teece, 2007; Teece, Pisano, & Shuen, 1997). However, research on
dynamic capabilities has not delivered very specific answers for explaining the
sources of enterprise-level competitive advantage over time. Even though research
in the last four years has made progress with the development of a clear and
complete picture of dynamic capabilities, this concept still lacks clarity (Di
Stefano, Peteraf, & Verona, 2010, 2014a, 2014b; Helfat & Winter, 2011; Li & Liu,
2014). To obtain an overview of the studies that have been done on dynamic
capabilities, a table is provided in Chapter 3.2. Many empirical studies in this field
tend to be tautological and vague, making it difficult to capture and measure these
capabilities (Kraatz & Zajac, 2001; Danneels, 2008). Alongside Barreto (2010),
and Ambrosini and Bowman (2009), who claimed that the concept of “dynamic
capabilities” lacked “...a clear and adequate definition of the main construct”
(Barreto, 2010: 275), and that “...these capabilities have been poorly specified”
(Ambrosini & Bowman, 2009: 37), authors such as Di Stefano, Peteraf, and
Verona, (2014a, 2014b), and Helfat and Winter (2011) have offered similar
criticism. Researchers need to choose how to operationalize not only the aggregate

construct (dynamic capability) but also the dimensions-related constructs, such as
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sensing (Barreto, 2010). This could be achieved through field research, which
would allow researchers to address the micro-process question of how companies
practice dynamic capabilities. For this purpose, a strategy-as-practice lens
concerned with what companies do could be employed (Ambrosini & Bowman,
2009; Jarzabkowski, Balogun, & Seidl, 2007; Johnson, Melin, & Whittington,
2003; Pablo, Reay, Dewald, & Casebeer, 2007).

To be successful under the challenging circumstances described, the company has
to react continuously to the threats and opportunities posed by a changing envi-
ronment (White, Varadarajan, & Dacin, 2003). The top priority here is to recog-
nize changes in the environment with the help of the right mechanism (Nastanski,
2004). According to Teece (2007), sensing of threats and opportunities serves as
an important component for sustainable competitive advantage, since the success
of companies mainly depends on the detection and development of opportunities
and threats. Protogerou, Caloghirou, and Lioukas (2012: 620) also view the
capability to sense environmental challenges as being “of utmost importance”, as
it provides the firm with a basis for making market-relevant decisions and thereby
enables the company “to reconfigure certain capabilities before they become core
rigidities”. In line with Teece (2007) and Schreyogg and Kliesch-Eberl (2007),
sensing is the ability to search for and identify opportunities and threats. The con-
cepts of the present study, which are based on this understanding of sensing, will
be introduced in the following chapter, and will be further explained in detail in
Chapter 3.5.
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1.4 Concepts of the Study and Main Research Questions
1.4.1  Concept of Model 1 — The Sensing Capability

In this concept, the sensing capability ! is divided into two parts: “sensing
activities” and “sensing performance”. This makes it possible to investigate which
sensing activities are relevant, meaning which sensing activities really have an
effect on the sensing performance, which is defined as the actual sensing of
opportunities and threats (Protogerou, Caloghirou, & Lioukas, 2012, Teece, 2007;
Teece & Pisano, 1994). The sensing activities are further classified as
“environmental sourcing”, and the “environmental gathering and analysis mode”.
This concept, which has its roots in the concepts of Aguilar (1967), and Daft and
Weick (1984), differs from earlier concepts because it integrates both the
environmental sources and the way these sources are interpreted. Earlier research
studies primarily focused on either the one (e.g. “Market orientation” studies by
Jaworski and Kohli (1993) or Matsuno, Mentzer, and Rentz (2000)) or the other
(e.g. “Scanning mode” studies by Aguilar (1967) or Flores et al. (2012)).
Furthermore, by modeling the relationships between environmental activities
(“environmental sourcing” and “environmental gathering and analysis mode’) and
the actual sensing of opportunities and threats, a complete sensing capability
concept is presented for the first time.

1 In this dissertation, the term “sensing capability” stands for the “sensing” construct of the dynamic
capabilities framework.



Environ-
....................... ) mental
Sensing Activities Dynamism
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Figure 1 - Concept of Model 1 - The Sensing Capability

Introduction

The investigation of this concept, which is illustrated in Figure 1, not only sheds

light on the dynamic capabilities framework but also provides a comprehensive

picture of the sensing capability. This specification of the sensing capability with

its concrete effective activities represents a large contribution to science and

management practice, as it means that management is now in a better position to

handle adaptability, and generate or hold sustainable competitive advantages. To

provide this contribution, the following main research question is addressed and

will be answered in this dissertation:

What is the sensing capability about, meaning what kind of sensing activities

lead to the actual sensing of opportunities and threats?

Impact of Environmental Dynamism on Sensing

Research (Danneels, 2008; Eisenhardt & Martin, 2000; Helfat et al., 2007; Teece,
Pisano, & Shuen, 1997) also suggests the inclusion of the moderating variable

environmental dynamism in studies on dynamic capabilities, because different



Concepts of the Study and Main Research Questions 7

effects have been shown under high and low environmental dynamics, and some
research results are also inconsistent (Drnevich & Kriauciunas, 2011; Pavlou & El
Sawy, 2006). Management research describes environmental dynamism as “the
level of environmental predictability manifested in the variance in the rate of
market and industry change and the level of uncertainty about forces that are
beyond the control of individual businesses” (Baum & Wally, 2003: 1110). Based
on this understanding, environmental dynamism has been integrated in the concept

of this study (see Figure 1) in order to address the following research question:

How is the sensing capability influenced by environmental dynamism, meaning

how do sensing activities differ between high and low environmental dynamism?

Impact of Sensing Performance on Business Performance

To complete the investigation of the sensing capability, it is necessary to include
a link to the business performance in the model. Business performance is the
financial performance of the company, meaning the development of sales, market
share, and profitability. According to Eriksson’s (2014) review of dynamic capa-
bilities, two different links between dynamic capabilities and company perfor-
mance are pursued in the research studies. While some studies promote an indirect
link between dynamic capabilities and company performance, and argue that dy-
namic capabilities affect the operational capabilities?, which in turn affect the com-
pany performance (Eisenhardt & Martin, 2000; Helfat & Peteraf, 2003; Zott,
2003), most studies still adhere to the early conceptual view (Teece, Pisano, &

2 There is neither a consistent understanding of operational capabilities and dynamic capabilities nor
a consistent distinction between dynamic capabilities and operational capabilities in the research
(Barreto, 2010; Eriksson, 2014). Though some researchers try to explain that dynamic capabilities
are higher-order capabilities that influence operational capabilities (Collis, 1994; Winter, 2003),
they fail to provide a clear and precise classification into dynamic and operational capabilities.
Therefore, it is questionable whether an indirect link of dynamic capabilities to a company’s
outcome can really be tested via operational capabilities.
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Shuen, 1997) according to which dynamic capabilities have a direct effect on or-
ganizational outcomes (Garcia-Morales, Llorens-Montes, & Verdu-Jover, 2007,
Kor & Mahoney, 2005; Wu, 2007; Zhang, 2007). As a result of these diverse find-
ings, it is “necessary for future research to examine whether or not a direct rela-
tionship” (Eriksson, 2014: 76) exists. By complying with this need, this thesis ex-
amines the relation between the sensing performance which corresponds to the
sensing outcome and the business performance. Moreover, this study thereby goes
beyond prior research, which primarily investigated the whole dynamic capabili-
ties framework and its relation to a company’s performance and not a concrete
dimension of this framework such as the sensing capability (Barreto, 2010; Eriks-
son, 2014). The potential findings might then further confirm the business rele-
vance of the operationalization and measurement of the sensing capability concept

used. This research objective is reflected in the following research question:

How is the sensing capability related to a company’s business performance?

1.4.2  Concept of Model 2 — Differences between Sensing Opportunities and
Sensing Threats

Because environmental changes are often ambiguous (Ford & Baucus, 1987; Pfef-
fer & Salancik, 1978), the way in which they are interpreted plays a significant
role in the actions (Barr, 1998; Barr, Stimpert, & Huff, 1992; Dutton, Stumpf, &
Wagner, 1990; Ginsberg & Venkatraman, 1992, 1995; Gioia et al., 1994; Sharma,
2000; Tripsas & Gavetti, 2000), effectiveness, and performance of an organization
(Ginsberg, 1994; Thomas, Clark, & Gioia, 1993, Thomas, Gioia, & Ketchen,
1997; Lumpkin & Dess, 2006). Specifically, the perceptions of executives seem
to influence the actions of their organizations, as they filter, interpret, and catego-
rize incoming information, and make decisions based on these interpretations
(Hambrick & Mason, 1984; Starbuck & Milliken, 1988; Thomas, Clark, & Gioia,
1993). However, almost no attention has been paid to the analysis of factors form-
ing the interpretation of market information (Milliken, 1990; O’Reilly, 1982;
Sutcliffe, 1997; Vandenbosch, Saatcioglu, & Fay, 2006), especially in regard to
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potential differences in sensing threats and sensing opportunities (Anderson &
Nichols, 2007). This issue is addressed by looking at various environmental infor-
mation sources and their different effects on the sensing of threats as opposed to

the sensing of opportunities. These different effects are addressed in Model 2 (see

Figure 2).
Sensing
Opportunities
Environmental Business
Sourcing Performance
Sensing
Threats

Figure 2 - Concept of Model 2 - Environmental Sourcing Differences between Sensing Opportunities
and Sensing Threats

Here it can be shown how the perception of a piece of environmental information
from a specific environmental source affects the interpretation of it as an
opportunity or a threat. Insights derived from studying this concept will provide a
guide for management to focus attention on the right environmental sourcing ac-
tivities for either sensing opportunities or sensing threats depending on the cir-
cumstances and goals of the company. This provides companies with the know-
how about what kind of environmental source should be used to identify opportu-
nities and threats respectively. To sum this up, the following research question is

addressed here by the investigation of Model 2:

How do environmental sourcing activities differ concerning the sensing of op-

portunities as opposed to the sensing of threats?
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Impact of Sensing Opportunities, and Sensing Threats

on Business Performance

The relation between the sensing performance and the business performance of
companies of Model 1 mentioned above will also be examined for this model.
However, this will occur under the changed conditions that sensing performance
is divided into the two parts sensing opportunities and sensing threats. In
accordance with prospect theory (Kahnemann & Tversky, 1979; Tversky &
Kahnemann, 1986; White, Varadarajan, & Dacin, 2003) and threat rigidity theory
(Ocasio, 1995; Staw, Sandelands, & Dutton, 1981), there might be differences in
the effect of sensing opportunities on a company’s business performance as
opposed to sensing threats due to the different behavioral impacts on the members
of a company of recognizing a threat compared to an opportunity. As far as is
known, no empirical tests have been done on this. This research objective is
adressed by the following question:

What is the impact of sensing opportunities on a company’s business

performance as opposed to the impact of sensing threats?

1.5 Structure of the Dissertation

As mentioned above, there is still no clear or concrete picture of the framework of
dynamic capabilities, including the sensing capability (Ambrosini & Bowman,
2009; Barreto, 2010; Di Stefano, Peteraf, & Verona, 2010, 2014a, 2014b; Helfat
& Winter, 2011; Li & Liu, 2014). In this dissertation, this issue is addressed by an
investigation of the research questions outlined above. To address these questions,
an empirical study was conducted based on interviews (conceptual study) and an

online survey of manufacturing companies in Germany.

This dissertation is organized as follows: In Chapter 2 general frameworks and
theories addressing the adaptability and sustainable competitive advantages of
companies are introduced to give an overview of what concepts besides dynamic
capabilities explore the survival of companies. In Chapter 3, a theoretical
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introduction to the models to be examined is provided, including an extensive
description and theoretical foundation of dynamic capabilites, a review of the
dynamic capabilities’ literature, and the theoretical foundation of the sensing
capability. In Chapter 4, the research hypotheses are derived. Chapter 5 gives a
short introduction to the methodical basics, and illustrates the operationalization
of the measurement models. Chapter 6 covers the new empirical study, starting
with a description of the research design, sample selection, and survey
development, and followed by the evaluation of the structural equation models,
the outcome of the study, and the limitations along with future directions for re-
search. In Chapter 7, an overall summary regarding the outcome of this disserta-

tion is provided, as are the contributions to research and practice.



2 Frameworks and Theories around Dynamic Capabilities

2.1 Introduction to Organization and Strategic Management Theories around
Dynamic Capabilities Addressing Adaptability or Sustainable Competi-

tive Advantages

In this dynamic and complex environment as introduced in Chapter 1.1, the es-
sence of an organization as being to coordinate people’s activities and to connect
these activities to a meaningful whole is challenged, as although the fast-evolving
environment requires fast coordination, it nonetheless still requires efficiency
within the company as well (Kieser & Ebers, 2006). This also entails the constant
monitoring of the environment, and a constant questioning of how to address re-
quests resulting from environmental changes. Since companies are developing or
acquiring knowledge and resources with increasing speed, the half-life of a com-
petitive advantage like specialized knowledge is constantly decreasing. As com-
panies gain the specialized knowledge they require to compete, the companies
which previously had a monopoly on this knowledge now lose their lead. To take
the Fortune 500 companies of 1970, for example, fewer than 40% of them still
existed in their original form in 1991 (Lubit, 2001). In their article, Reeves and
Deimler (2011: 137) also recognize that the uncertainty “poses a tremendous chal-
lenge for strategy making”, pointing out further that “traditional approaches to
strategy — though often seen as the answer to change and uncertainty — actually
assume a relatively stable and predictable world”, and “that sustainable competi-
tive advantage no longer arises exclusively from position, scale, and capabilities

in producing or delivering an offering because all those are essentially static”.

The dynamic capabilities framework addresses the above requirements regarding
adaptability, and the sustaining of competitive advantage. This framework thereby
fits in with other theoretical approaches aiming to explain successful adaptation
and change. In strategy and organization science, and in parts of economics and

decision sciences, there is still a debate concerning adapatability and sustainable
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competitive advantages which has not yet been resolved despite decades of re-
search, and continues in the face of joint research efforts and the huge growth of
knowledge in this area. The great amount of research and the persistence of this
debate reflect the different theoretical approaches and empirical methods applied
to increase knowledge in the adaptation process of companies. The nature and
source of the debate are highlighted by a comparison of strategic management and
organizational ecology theories. Organizational ecology theories focus on selec-
tion, variation, and retention processes to explain the evolution of populations of
organizations, while strategic management theories focus on firm-level adaptation
as a function of strategy and organization design. In addition, organizational ecol-
ogy research, is mostly disconnected from adaptation at the level of the individual
organizational unit, and is therefore often regarded as not being able to contribute
directly to explaining firm-level adaptation. Moreover, according to Lewin and
Volberda (1999: 519) “the weak comparability of empirical findings across stra-
tegic management studies derives from the many competing theoretical formula-
tions, proliferation of model specifications, and the absence of shared definitions
for variables and measures.”

Consequently, the debate on adaptability and sustainability of companies contin-
ues. To provide an overall picture, it is deemed necessary to address the organisa-
tion theories as well as the strategic management theories. An overview of the
most prominent approaches which discuss adaptability or sustainable competitive
advantages will be provided in Chapter 2.2. This overview has primarily been de-
rived from Lewin and Volberda (1999), and Kieser and Ebers (2006). By intro-
ducing the frameworks or theories and their respective critical analysis, the inten-
tion is to provide some background information on the origin of the development
of the dynamic capabilities framework and the reasons behind it, along with a gen-
eral understanding of the necessity of addressing adaptability and sustainable com-
petitive advantages. Some readers might therefore also expect absorptive capacity
or the knowledge-based view to be listed, but as these concepts have been not
defined as a general theory of the firm, but, as regards the absorptive capacity,
more as a concrete dynamic capability (Reilly & Scott, 2010; Wang & Ahmed,
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2007), and, as regards the knowledge-based view, more as a supplement to a the-
ory (Foss, 1996; Phelan & Lewin, 2000), they will not be addressed here.

2.2 Prominent Organization Theories and Strategic Management Theories

Addressing Sustainable Competitive Advantages and Adaptability
2.2.1  Prominent Organization Theories Addressing Adaptability
2.2.1.1  Behavioral Theory

Simon (1976: IX) describes the aim of behavioral theory as intending “to show
how organizations can be understood in terms of their decision processes”, since
“decision-making processes hold the key to the understanding of organizational
phenomena” (Simon, 1976: XL). Applying this to the context of this study means
that managerial decision-making is the driver for companies’ ability to adapt to
changes. In the context of their behavioral theory of the firm, Cyert and March
(1963) were among the first to question that companies possess a perfect
knowledge base, strive for profit maximization, and do not suffer from internal
resource allocation problems which existed beforehand. Here, they focused on a
small number of key economic decisions which were made by the firm, and then
developed process-oriented models of the firm. Their theory has been applied to
internal resource allocations, competitive dynamics, and predictions regarding the
behavior of other organizations. According to their theory, firms thrive more by
satisficing rather than maximizing goals. This is rooted in Simon’s (1955) concept
of bounded rationality, according to which individuals can only possess limited
rationality because of the limitation of information, the cognitive limitations of
their minds, and the restricted time for decisions to which everyone is exposed.
Consequentially, individuals are only able to act as “satisficers” and not as “max-
imizers”, since a lack of information renders optimal solutions or maximization

impossible.
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Behavioral theory was one of the first theories to claim that uncertainty, which is
caused by unpredictable events in the business environment or by unpredictable
consequences of companies’ actions, for instance, should be included in the man-
agement decision process. Due to uncertainty avoidance, most organizations in the
past have tended to focus on verified data instead of uncertain estimates in order
to protect themselves, and some organizations still do so today. As a result, the
company follows standard procedures and a policy of reacting instead of being
proactive, and hence becomes increasingly inert. This becomes visible in short-
run focused actions rather than long-run actions like the future-oriented forecast-
ing of the environment with an integrated consciousness of uncertainty (Mahoney
& Rueschemeyer, 2003). This lack of awareness was addressed by Cyert and
March (1963), resulting in the emergence of a new approach of adaptability or
strategy for survival. Since uncertainty will always exist, companies need to inte-
grate this issue in their decisions, and structure, which implies a continuous pro-
cess of adaptation. Here, Cyert and March (1963) suggested dividing the adapta-
tion process into three different phases within the decision process: adaptation of
goals, adaptation in attention rules, and adaptation in search rules.

Critics have deemed highly questionable the virtual assembly of the firm, with the
decision-making process as the unit. There has further been loud support for profit
maximization rather than for satisficing behavior within companies, which is one
of the core elements of behavioral theory (Ahuja, 2007). Furthermore, the adapta-
tion process by Cyert and March has been criticized because it was primarily ap-
plied to a company’s past experience (Mahoney & Rueschemeyer, 2003). Besides
this criticism, some important aspects introduced by behavioral theory, like the
consideration of uncertainty or the importance of the decision-making process, for
instance, have found their way into the current literature on adaptability or han-

dling environmental dynamics such as the dynamic capabilities framework.



Prominent Organization and Strategic Management Theories 17
2.2.1.2  Organizational Learning Theory

Organizational learning theory is a specific form of the behavioral decision-mak-
ing theory. The work of organizational learning researchers like Peter Senge
(1990) ties in with the capability-based theory, which will be described later. The
assumption behind organizational learning theory (Argyris & Schon, 1978; Huber,
1991) is that organizations have some unique skills as regards learning based on
past experience which allow them to align with their environment. This learning
process is both reactive and proactive, and allows for the development of
knowledge as well as for the association of the suitability of past actions and the
potential usefulness of future actions. Under these conditions, companies remain
vital by balancing local and expanded search in order to achieve their most im-
portant functions, and remain open to continuous reflection and monitoring at the
same time in order to meet the challenges of external change and internal inertia
(Lewin & Volberda, 1999).

The typical organizational learning circle is a reciprocal circle which starts with
individual beliefs (about the environment or the way to solve problems, for exam-
ple) influencing individual actions, and therefore also organizational actions,
which again affects the environmental reactions and again, in turn, the individual
beliefs. Therefore, different risks are involved, which result from the experience-
based learning. This includes learning the wrong things or learning nothing be-
cause of individuals’ distorted perceptions, which might be caused by their re-
membering the wrong things or drawing the wrong conclusions from past events
or experiences. Organizations really struggle to interpret the past correctly because
environmental developments are quite complex and uncertain, and often cannot be
directly assigned to specific environmental events. In the case of an opaque past,
individuals especially tend to interpret past experience in a way that is convenient
and familiar (March, 1994). In addition to these issues, organizational learning
might also fail if individuals within the organization do not communicate what
they have learned, which, in turn, might be caused by fixed or constrained role
structures within the company (Simon, 1991). Therefore, although the organiza-

tional learning theory has received a great deal of praise, it cannot be understood
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as the ultimate way to survive. However, organizational theory can serve as a
rough filter in order to eliminate practices which have a very strong negative im-
pact on company performance (Denrell, 2002, 2004). Some of these considera-
tions from organizational learning theory can also be found in the dynamic capa-

bilities framework, as will be shown later.

2.2.1.3  Contingency Theory

The assumption behind Contingency Theory (Burns & Stalker, 1961; Lawrence &
Lorsch, 1967) is that companies have to achieve a “fit” with the conditions pro-
vided by their environment. It further assumes that there is an ideal organizational
structure or design for each situation, in contrast to earlier theories, which assumed
that there are no universally valid organizational principles. A more static and
more flexible organizational design, for instance, would be better suited to a more
stable or dynamic environment (Burns & Stalker, 1961). Furthermore, according
to the contingency theory, the company size, the business model, or the manufac-
turing method also play a relevant role in assessing the organizational structure
(Kieser & Ebers, 2006).

Accordingly, by using the contingency theory of the firm, adaptability would be
set equal to organizational adaptation, which refers to the ability of managers to
adapt the organizational design or structure appropriately to the situation, that is,
the external conditions and the company’s current situation (Lewin & Volberda,
1999). The emphasis in the contingency theory of the firm lies primarily on the
reactive adaptation to circumstances rather than on the proactive handling or in-
fluencing of the environment, which, by contrast, is part of the dynamic capabili-

ties framework.
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2.2.1.4  Strategic Choice Theory

As opposed to the contingency theory, the strategic choice or managerial choice
perspective (Child, 1972, 1997; Miles & Snow, 1994) argues that organizations
are not just reactive recipients of environmental influence but also have the power
and opportunity to shape the environment. According to claims by Hrebiniak and
Joyce (1985), or Mintzberg (1979), or many other proponents of the strategic
choice approach, adaptation is a dynamic process that is subject to both environ-
mental forces and managerial action. Strategic choice theories for firm strategy
imply that management should consider the many ways in which an organization
interacts with its environment through the process of reciprocal adaptation be-
tween the organization and its environmental domain (Lewin & Volberda, 1999).
This idea will be found again in the concept of dynamic capabilities.

2.2.1.5  Population Ecology Theory

Along with evolutionary management theory, population ecology theory (Hannan
& Freeman, 1977) is one of the two most common forms of the evolutionary the-
ory of the firm in the management literature. Population ecology theory is espe-
cially used to explain companies’ processes of adjustments, with the central idea
being that the environment drives the selection of organizations. This selection
happens through competition and resource scarcity. In this concept the intention
or the action of the management has almost no impact on adaptation (Lewin &
Volberda, 1999). This selection process is analyzed at the population level of or-
ganizations, as the object of interest is the distribution of fitness across the popu-
lation of organizations rather than the fitness of any individual organization. More-
over, organizational attempts at restructuring and transformation are seen as being
useless, and as even reducing a company’s chances of survival. A firm’s inability
to adapt is a direct outcome of structural inertia. Like the concept of fitness, that
of structural inertia refers to a fit between the adaptive behavioral capabilities of
organizations and their particular environments (Hannan & Freeman, 1984). Ac-
cording to the population ecology theory, “organizations accumulate structural and



20 Frameworks and Theories around Dynamic Capabilities

procedural baggage as a result of retention processes” (Lewin & Volberda, 1999:
520), and their ability to respond to changes in their environment directly causes
the build-up of structural inertia. In population ecology theory, companies survive
according to their high reliability and specialization. However, the selection of
companies increases as environmental rates of change surpass firm rates of
change. As regards strategy, the extreme implications from the population ecology
theory are that management makes no difference and the best that companies can
do is to focus on their specializiation in a niche, and hope that this works out. If
one takes this theory further, if new entrants come into a market and define a new
environment, the existing players in its specific market segments or niches are
threatened, and after a certain time often selected out (Miller, 1990; Lewin & Vol-
berda, 1999). This kind of fatalistic approach has not found its way into current
management theories — on the contrary, companies’ proactive shaping of the mar-
ket has become more and more dominant in literature and management practice,
as the dynamic capabilities framework shows. However, the population ecology
theory makes it clear that the fitness between the environment and the organization

plays a central role in survival.

2.2.1.6  Evolutionary Management Theory

According to Malik and Probst (1981), evolutionary management needs to avoid
active intervention within the company. The management is hence obliged to cul-
tivate prerequisites, and to serve as a catalyst in order to enable the development
of specific desirable results and events for the company. The management does
not work on rigid processes or routines but on a learning-by-doing approach,
meaning that problem-solution trials are continuously driving the structure and the
processes within the company. Evolutionary management means that the manage-
ment is fully aware of the temporary nature of the organizational structure or pro-
cesses. No clear or generalizable “how-to-do” principles are used here, and no
details are determined (Probst, 1987). It is more about building a context or frame-

work which allows the structure, relationships, or system to find their own shape
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(Probst, 1987). Consequently, evolutionary management theory is more concerned
with the right attitude than the right processes, guidelines, or routines. This leads
to a very high flexibility of companies. In contrast to the contingency approach,
evolutionary management cannot destroy the adaptability of the company but in-
stead reflects a high adaptability because it destroys or avoids complexity, and
misuses the system (Malik & Probst, 1981). However, although this destruction or
avoidance of complexity and principles might lead to a high adaptability, it does
not necessarily lead to good company performance. Aspects like efficiency or ef-
fectiveness do not feature at all in this theory, which makes it hard for a company
to survive, especially in today’s highly competitive environment. This makes clear
that adaptability does not just mean flexibility, because a company that is flexible
but unable to make a profit over time will fail sooner or later (Kieser & Ebers,
2000).

2.2.1.7  Institutional Theory

The potential of institutional theory to explain adaptation is illustrated by Green-
wood and Hinings (1996). One fundamental reason why organizations resist
change is that they are embedded in their institutional context. But what does in-

stitutional context mean?

According to institutional theorists, regularized organizational behaviors are the
product of ideas, values, and beliefs that originate in the institutional context
(Meyer & Rowan, 1977; Meyer, Scott, & Deal, 1983). Organizations must take
care of institutional expectations to survive, even though these expectations may
have little to do with the idea of performance accomplishment (D'Aunno, Sutton,
& Price, 1991; Scott, 1987). Here, Greenwood and Hinings (1996) quote the ex-
ample of an accounting firm which is organized as a professional partnership be-
cause that form is defined as the right way of organizing an accounting company
(institutional pressure), and not because it is the most effective or efficient way of
managing the tasks. This example makes it quite clear that based on the institu-

tional theory, an organization not only has to respond to market forces but also to
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institutional pressures or demands, such as regulatory agency requirements, or
general social expectations (Greenwood & Hinings, 1996). Hence, seeing adapta-
bility from the standpoint of institutional theory would mean that the higher the
structured institutional context was, the higher an organization’s resistance to
change would be. Applying this to the strategy of a company, institutional theories
imply that adaptation and survival are achieved by staying in alignment with
changing industry norms and shared logics. Firms should therefore adopt a fast
follower strategy, which is assumed to be directly connected to long-term survival
(Lewin & Volberda, 1999). Following this theory would therefore also imply that
companies were more driven by the environment, or in this context, the institu-
tional context, than driving the development of the environment themselves, and
the survival of companies depends on their capability to adapt to institutional con-
texts.

After this provided overview of the organization theories, the following chapter
will present the prominent strategic management theories addressing sustainable
competitive advantages and adaptability, before the conclusion from all the pre-
sented frameworks and theories is given in Chapter 2.3.

2.2.2  Prominent Strategic Management Theories Addressing Sustainable

Competitive Advantages and Adaptability
2.2.2.1  Porter’s Market-Oriented Model

According to Porter’s (1980) five forces model, firms can sustain competitive ad-
vantage by the industries they select and by the way they position themselves
within an industry. Specifically, Porter suggests that companies position them-
selves in industries with weak suppliers and buyers, high entry barriers, few threats
from substitutes, and limited rivalry. The forces of entry barriers, supplier power,
buyer power, threat from substitutes and rivalry influence and form the attractive-
ness of the market (Porter, 1980). According to Porter, this framework is intended
to be the basis for deriving a company’s strategy and competitive positioning in

order to gain or hold competitive advantages within the industry. The competitive
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forces approach suggests that competitive advantage stems from valuable posi-
tioning within an industry, and also from the protection of this valuable position
against new entrants and competitors (Porter, 1980, 1985).

Though the five forces model allows companies to estimate and identify opportu-
nities and threats, because of its static and structural view, it can only be a snapshot
of the current environment (Teece, 2007; D’Aveni, Dagnino, & Smith, 2010).
How does the assessment of rivalry or buyer power work under conditions of
change, especially when boundaries between industries might be blurred?
D’Aveni, Dagnino, and Smith (2010) therefore provide the example of the U.S.
cell phone industry, where firms like AT&T, Apple, or Google changed their busi-
ness models in 2010, which begs the question of whether these companies should
now be regarded as buyers, suppliers, or rivals? Especially in this fast-changing
industry we have to ask ourselves how industry boundaries and structure are to be
seen. To conclude, therefore, Porter’s five forces model can be used to analyze a
company’s current environment, anticipate how this environment will evolve
based on the current situation, and then derive a company’s strategy, competitive
advantage, and choice as to where to position itself. However, if there are strong
and constant changes, a static assessment will not be of much help. It therefore
says little about how to adapt the positioning or adapt to the competitive environ-

ment, which will be addressed in regard to the dynamic capabilities framework.

2.2.2.2  Resource-Based View

Resource-based concepts have been used to explain performance differences and
competitive advantages of companies since 1970 (Rubin, 1973; Wernerfelt, 1984;
Prahalad & Hamel, 1990; Barney, 1991). In contrast to the market-oriented ap-
proach of Porter, this concept considers internal resources to be a central aspect of
a company’s planning and strategic thinking. The resource-based view focuses on
the exploitation of firm-specific assets, and regards firms as a collection of re-
sources (Penrose, 1959). While the focus of the resource-based view has mostly
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been clear, there have been different standpoints concerning the understanding of

what resources mean and how they should be categorized.

While Wernerfeldt (1984: 172) classifed resources as “tangible and intangible as-
sets which are tied semipermanently to the firm”, Barney used the resource cate-
gories “human”, “physical”, and “organizational” (Barney, 1991), and Penrose
categorized the resources as “tangible” or “human” (Penrose, 2009). Penrose
strongly influenced the understanding of resources within the resource-based
view, and broadened the understanding of resources by defining resources as a
collection of different functions. Penrose (2009: 22) further points out that “it is
never resources themselves that are the ‘inputs’ in the production process, but only
the services that the resources can render. ... The services yielded by resources are
a function of the way in which they are used — exactly the same resource when
used for different purposes or in different ways and in combination with different
types or amounts of other resources provides a different service or set of services.
The important distinction between resources and services is not their relative du-
rability, rather it lies in the fact that resources consist of a bundle of potential ser-
vices and can, for the most part, be defined independently of their use, while ser-
vices cannot be so defined, the very word ‘service’ implying a function, an activ-
ity.” These considerations of Penrose, that resources should be regarded more as
a source of functions or services than just as an asset, already show the first signs
or maybe even the starting-point of the capability-based theory of the firm, which
will be described in the next chapter, and which is fundamental to the dynamic

capabilities framework.

Based on this understanding of resources, in his article on firm resources and
sustained competitive advantage in 1991, Barney laid the foundations for the re-
source-based view of the company: namely that resources, which can either be
acquired or developed, need to be valuable, rare, imperfectly imitable, and non-
substitutable in order to have the potential to build a firm’s sustainable competitive
advantage. Barney derived this insight from his assumptions that (1) companies
within an industry are heterogeneous concerning the resources they control, and
(2) these resources might not be completely mobile across firms (Barney, 1991).
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Barney (1991: 102) goes on to say that based on these assumptions ... value cre-
ating strategy is not simultaneously being implemented by any current or potential
competitors and when these other firms are unable to duplicate the benefits of this

strategy” a sustainable competitive advantage can be achieved.

There is a tremendous research stream based on the resource-based view described
above, whereby researchers have tried to identify resources which enable compa-
nies to gain or hold competitive advantages over time. Importantly, there have
been a number of studies that connect the resource-oriented actions and responses
in regard to organizational performance, and confirm that a resource portfolio con-
sisting of valuable, rare, imperfectly imitable, and nonsubstitutable resources leads
to good company performance (Derfus et al., 2008; Young, Smith, & Grimm,
1996). However, what applies under this concept if there are dramatic changes in
resource value, uniqueness, and imitability, for instance if innovations lead to a

constant disruption of current resources?

Various strategy researchers (D’Aveni, 1994; Eisenhardt & Martin, 2000) argue
that in today’s highly dynamic environments it is difficult, if not impossible, to
achieve and sustain competitive advantage at the organizational level by using re-
sources. It is easy to imitate or replace technological resources in many high tech
industries, for example. Furthermore, resources are often rapidly diffused through-
out an industry (Brown & Eisenhardt, 1998). Due to the fact that resources are
copied, substituted, or made obsolete quickly, the only advantages which a com-
pany can look forward to are a series of temporary ones, as existing resources lose
their value and new ones are required to replace the old ones (MacMillan, 1989;
D’Aveni, 1994). In other words, the two fundamental assumptions of the resource-
based view according to Barney (1991), namely (1) the heterogeneity of resources
across firms, and (2) the imperfect mobility of resources, are certainly questiona-
ble. Taking a look at the loss of value, inimitability, nontradability, nonsubstitut-
ability, or rarity of a resource, for example, puts a question mark on the static
resource-based theory, and renders it more of a theory of temporary advantage
(D’Aveni, 1994).
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Despite some criticism, the resource-based view has been and still is quite a rele-
vant theory for explaining a company’s competitive advantage, although it needs
to be extended if it is still to be relevant for creating or holding sustainable com-
petitive advantages. This has been done by developing the dynamic capability ap-
proach (Kraaijenbrink, Spender, & Groen, 2010; Lockett, Thompson, &
Morgenstern, 2009).

2.2.2.3  Capability-Based Theory

On considering what is distinctive about firms in order to generate sustainable
competitive advantages, we come to the conclusion that capabilities might be dis-
tinctive. Capabilities cannot be easily replicated through markets (Teece, 1986;
Kogut & Zander, 1992), since the distinctiveness of internal organizations is hard
to copy. This also means that entrepreneurs are not able to simply imitate the
unique organizational skills just by entering a market and assembling parts, since
replication cannot be done overnight, especially the replication of best practice
skills. According to Nelson and Winter (1982), capabilities show their true poten-
tial in the manifestation of competencies, which reflect developed capabilities with
a specific purpose for business. So, an organization’s capabilities cannot be under-
stood just as a few items on a balance sheet, but more as “organizational structures
and managerial processes which support productivity” (Teece & Pisano, 1994:
540). To sum this up, the capability-based view regards the company with its struc-
ture and boundaries as a conglomerate of individual and team capabilities, which
are maintained and supported by that company. The first ideas of this view go way
back to Adam Smith and Karl Marx, who saw an important role in the management
and division of labor concerning the developments of skills, and providing a key
competence for the company. The capability paradigm has found many followers,
and became quite prominent in the literature on corporate strategy during the late
1980s and early 1990s (Pettigrew & Whipp, 1991; Prahalad & Hamel, 1990; Win-
ter, 1987). According to Hodgson (1998), the key features of the typical capability-
based approach are:
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(1) the emphasis on learning and growth, meaning that individuals them-

selves are always in a process of development and learning,

(2) the recognition of the role of radical uncertainty toward the infor-

mation and knowledge within the company, and
(3) the acknowledgement of tacit knowledge within the company.

Looking at these aspects, one could come to the conclusion that in a capability-
based perspective the company is more than just its cost and revenue curves, and
should be understood as a form of organizing knowledge. As Teece and Pisano
(1994: 552) put it, “Because of imperfect factor markets, or more precisely the
non-tradability of “soft” assets like values, culture, and organizational experience,
these capabilities generally cannot be bought — they must be built. This may take
years — possibly decades.” Accordingly, strategic emphasis is put on learning and
the growth of knowledge within the firm, and this might become “the most sus-
tainable competitive advantage” (Stata, 1989: 64).

In contrast to Porter’s competitive strategy (1980), the orientation of the capabil-
ity-based view is less on market evaluations and advantageous cost-revenue com-
binations and more on building up organizational routines and resources within
the company.

According to Rumelt (1974), Teece and Pisano (1994), and Teece et al. (1994),
capabilities have to be built and cannot just be bought. Teece and Pisano (1994:
552) further criticize the fact that the “capabilities approach accordingly sees def-
inite limits on strategic options, at least in the short run. Competitive success oc-
curs in part because of processes and structures already established and experience
obtained in earlier periods.” Seeing these dangers in the capability-based ap-
proach, Teece and Pisano (1994) propose the “dynamic capabilities” framework
which will be explained in detail in Chapter 3.2.
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2.3 Conclusion from the Frameworks and Theories Presented

Therefore, as described in Chapter 2.2, it is not the capability to earn a living in
the here and now but the capabilities which enable the company to create new
resources and to renew existing capabilities and resources which are the source of
sustainable competitive advantages and thereby adaptability over time (Danneels,
2002; Winter, 2003). To hold or create these advantages, companies need to be
good at learning how to do new things instead of doing specific tasks (Danneels,
2002; Reeves & Deimler, 2011), because the typically well-known competitive
advantages like specialized knowledge or company-owned technologies can only
exist for a transient period. While Porter’s market-oriented approach and the re-
source-based view still has its relevance, especially in gaining and explaining tem-
porary competitive advantages, the capability-based approach has more a long-
term perspective. In regard to the organization theories it can be concluded that
some ideas from these theories are taken for granted nowadays, and are also inte-
grated within the strategic management approaches, while some are obviously
wrong. Cyert and March’s (1963) imperfect knowledge base and Simon’s (1955)
concept of bounded rationality are good examples of considerations which are
taken for granted nowadays. Due to the development, examination, and discussion
of the above theories, these considerations evolved, as did the minds of research-
ers, and were integrated in the dynamic capabilities approach. This means that
earlier thoughts were included and criticism of some earlier theories, such as the
issue of the reciprocal approach of the organizational learning theory, meaning
that old experiences shape new actions, was addressed. The dynamic capabilities
framework finally aims at building sustainable competitive advantages to adapt
the company’s resources and capabilities to environmental changes where cus-
tomer needs, competitors’ actions, or technological developments constantly
evolve. More details on the background, development, and composition of this
framework are provided in Chapter 3.1 and 3.2 and below to offer a basic frame-
work and a deeper understanding before the description of the sensing dimension
begins in Chapter 3.3.



3 Theoretical Introduction to the Models
3.1  Literature Review on Dynamic Capabilities

The research gap of making “dynamic capabilities more tangible by examining
and specifying the sensing capability”, as introduced in Chapter 1, has been de-
rived not only from suggestions by specific researchers but also from a literature
review. It is probably evident that an overview of what has been done in the re-
search on dynamic capabilities must be gained to ensure the relevance of this re-
search project. The two articles by Barreto (2010), and Eriksson (2014) provide a
good source in this regard. In order to ensure that no important study on the topic
of dynamic capabilities has been left out, a separate literature review based on the
search for the keyword “dynamic capabilities” in the EBSCO Business Source
Premier Database, ScienceDirect, and Google Scholar was conducted.

Table 1 below provides the outcome of this review combined with that of Barreto
(2010), and Eriksson (2014), sorted by the year published descending from the
earliest to the latest publication.

Study Type of Research Focus Findings
Study
Yi, He, Empirical DCs, speed of - DCs facilitate rapid strategic change
Ndofor, & strategic change & - Faster implementation of strategic
Wie per-formance change leads to positive effects on per-
(2015) formance; a too quick implementation

causes negative performance repercus-
sions

- Companies need corresponding capa-
bilities to enable a rapid strategic change

Von den Empirical Influencing factors - Inverted U-shaped relationship between
Driesch, da on DCs CEO age and DC

Costa, Flat- - Positive impact of CEO tenure, core
ten, & Brettel self-evaluation, and solidarity on DCs
(2015)
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Study Type of Research Focus Findings
Study

Wilden & Empirical DCs and mar- - Frequent sensing and recon-figuring

Gudergan keting/techn- have stronger positive effects in environ-

(2015) ological capabili- ments with high competitor turbulence

ties - Marketing capabilities are positively

associated with company performance in
highly competitive environments, while
technological capabilities are positively
associated with this in stable competitive
environments

Townsend &  Empirical Role of DCs - DCs are more than just sub-stantive ca-

Busenitz pabilities contextualized in dynamic mar-

(2015) kets
- Limited support for the argument that
the dynamic capabilities of a manage-
ment team enable the firm to raise more
early-stage capital

Bingham, Empirical Multiple DCs - Emergent theoretical framework about

Heimeriks, the development of multiple dynamic ca-

Schijven, & pabilities (“concurrent learning")

Gates

(2015)

Lin & Wu Empirical Role of DCs - DCs can mediate firms valuable, rare,

(2014) inimitable, non-substitutable resources
- Dynamic learning capability most ef-
fectively mediates influence of VRIN re-
sources on performance

Eriksson Conceptual Processes, ante- - Literature covers a continuum of con-

(2014) cedents, and con- ceptualisations of DCs from very spe-

sequences regard-
ing DCs

cific to a generic set of knowledge-re-
lated processes

- Antecedents of DCs are internal or ex-
ternal to the firm

- Mechanisms by which DCs lead to firm
performance outcomes are still an unre-
solved issue
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Study Type of Research Focus Findings
Study

Schilke Empirical Second-order DCs - Performance effect of second-order

(2014) DCs is indirect and mediated by first-or-
der DCs
- Negative interaction between first- and
second-order DCs

Krzakiewicz Conceptual Concept - There is a need for a synthesis of the

& Cyfert economic and behavioral aspects of com-

(2014) pany operations in the process of analyz-
ing knowledge-management-related
problems

Di Stefano, Conceptual Theoretical model - The “organizational drivetrain” as a

Peteraf, & new way of explaining and understand-

Verona ing dynamic capabilities

(2014a)

Li & Liu Empirical Relationship be- - DCs have a significant positive effect

(2014) tween DCs and on competitive advantage

competitive ad- - Environmental dynamism is a driver
vantage

Helfat & Pe- Conceptual Influencing factors - Introduction of the “managerial cogni-

teraf tive capability” concept

(2014) - Specific types of cognitive capabilities
underpin dynamic managerial capabili-
ties for sensing, seizing, and reconfigur-
ing

Kriz, Voola, Empirical Sustainability - As markets become increasingly hyper-

& Yuksel competitive, the dynamic capability of

(2014) ambidexterity may need to be adopted as
a temporary rather than a sustainable
source of advantage

Wilden, Empirical DCs and firm per- - Performance effects of dynamic capa-

Gudergan, formance bilities are contingent on the competitive

Nielsen, & intensity faced by firms

Lings

(2013)
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Study Type of Research Focus Findings
Study
Schilke Empirical Relationship be- - DCs are more strongly associated with
(2013) tween DCs and competitive advantage in moderately dy-
competitive ad- namic environments than in stable or
vantage highly dynamic ones
Ali, Peters, &  Empirical Measures - No established measure for either dy-
Lettice namic or substantive capabilities
(2012)
Teece Conceptual Role of executives - Certain DCs may be based on the skills
(2012) and knowledge of executives rather than
on organizational routines
- In dynamically competitive companies
entrepreneurial managers should play a
critical role
Pavlou & El Empirical Measurable model - DCs influence performance in new
Sawy of DCs product development; implications for
(2011) managerial decision-making in turbulent
environments
Hodgkinson Empirical Development of - The DCs need to use the cognitive and
& Healey DCs emotional capacities of individuals and
(2011) groups by including intuitive processes
Helfat & Conceptual Dynamic and or- - The line between dynamic and opera-
Winter ganizational capa-  tional capabilities is inevitably blurred
(2011) bilities
Fortune & Empirical Effect of capabili- - Managerial and functional capabilities
Mitchell ties on selec-tion have heterogeneous effects on selection
(2011) processes processes within the company
- Managerial capabilities have a particu-
larly strong influence on acquisition exits
by struggling firms
Helfat & Conceptual Difference be- - The line between dynamic and opera-
Winter tween DCs and tional (or ordinary) capabilities is inevi-
(2011) operational capa- tably blurred
bilities
Drnevich & Empirical Contributions to - Environmental dynamism positively af-
Kriauciunas relative firm per- fects the contribution of DCs to relative

(2010)

formance

firm performance
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Study Type of Research Focus Findings
Study
- Heterogeneity of a capability strength-
ens the contribution of DCs to relative
firm performance
Barreto Conceptual Research streams, - A new conceptualization of dynamic
(2010) limitations capabilities as an aggregate multidimen-
sional construct
Danneels Empirical Resources - Resource cognition is a missing ele-
(2010) ment in dynamic capability theory
Di Stefano, Conceptual Origin and struc- - Evidence of commonalities as well as
Peteraf, & ture of DCs polarizing differences in understanding
Verona across DCs’ research domain
(2010)
Ambrosini, Conceptual Levels of DCs - Regenerative DCs either come from in-
Bowman, & side the firm or from outside, via
Collier changes in leadership or intervention of
(2009) external change agents
Ambrosini &  Conceptual Characteristics of - Review and synthesis of literature on
Bowman DCs DCs
(2009)
Augier & Conceptual Antecedents; fu- - Future developments: employment of
Teece ture research evolutionary and behavioral theories
(2009)
Easterby- Conceptual Evolution, de- - Future research: more longitudinal
Smith, Lyles, bates, conse- studies; diverse industries, national con-
& Peteraf quences texts
(2009)
Prieto, Re- Empirical Contextual ante- - A context consisting of autonomy, per-
villa, & cedents of DCs in formance management, support and trust
Rodriguez- product develop- makes dynamic capabilities more usable
Prado ment for continuous product development
(2009) - Dynamic capabilities shape product de-

velopment competences
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Study Type of Research Focus Findings
Study

Fang & Zou Empirical Marketing DCs - Evidence for marketing DCs on inter-

(2009) national joint ventures’ competitive ad-
vantages and performance
- Marketing DCs are influenced by re-
source magnitude, complementarity, or-
ganizational culture and structure

Arend & Conceptual Origin, basic con- - Four major problems that limit the po-

Bromiley cept of DCs tential contribution of the DCV:

(2009) (1) unclear value-added relative to exist-
ing concepts;
(2) lack of coherent theoretical founda-
tion;
(3) weak empirical support;
(4) unclear practical implications

Athreye, Empirical Regulatory - Radical regulatory changes can impact

Kale, & Ra- changes and DCs capability development similarly

mani

(2009)

Benner Empirical Organizational re- - Increasing use of process management

(2009) sponse; environ- practices dampened response to new

mental change generations of digital technology; effect

differed for incumbents and nonincum-
bents
- Increasing use of process management
practices over time leads to a greater
negative effect on incumbents’ response
to the rapid technological change

Severi Bruni,  Empirical Market - Dynamic marketing capabilities can

& Verona
(2009)

knowledge, tech-
nological innova-
tion

contribute to a more granular under-
standing of management practices and
performance heterogeneity in science-
based settings
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Study Type of Research Focus Findings
Study
Chen & Jaw Empirical Sustainable devel- - Six global dynamic capabilities as the
(2009) opment driving forces behind the creation of new
“cultural” products
- Technology-based firm-specific ad-
vantages help “cultural” organizations
globalize their business and create value
Ellonen, Empirical DCs and innova- - Companies that had relatively strong
Wikstrom, & tion dynamic capabilities in all three areas
Jantunen (sensing, seizing, and reconfiguration)
(2009) seem to produce niche creation and revo-
lutionary type innovations
- Firms with weaker DCs produce more
radical innovations
Liao, Kickul, = Empirical DCs and innova- - A firm’s resource stock and integrative
& Ma tion capabilities affect the innovation perfor-
(2009) mance of a company
- Relationship between resource stock
and innovation is mediated by integrative
capabilities
Macher & Empirical DCs and innova- - Empirical analysis relates differences in
Mowery tion new process development and introduc-
(2009) tion performance to firm-level organiza-

tional routines employed in the manage-

ment of process innovation

- Deliberate, rather than passive learning
is the key to the development of dynamic
capabilities
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Study Type of
Study

Research Focus

Findings

McKelvie & Empirical
Davidsson

Firm-based re-
sources and DCs

- Changes in resource bases play a more
influential role in the development of dy-

(2009) namic capabilities than the resource
stock variables that were measured at an
earlier stage of firm development

Narayanan, Empirical Development of - Managers undertake specific initiatives

Colwell, & DCs based on their own particular cognitive

Douglas orientations

(2009) - Senior managers play a crucial role in
the development of capabilities by influ-
encing the organization with their spe-
cific cognitive orientation

Newe & Empirical Management per- - Firms build absorptive capacity in

Zahra spectives and DCs  value networks during their product de-

(2009) velopment experiences
- Dynamic capabilities are guided by a
proactive entrepreneurial logic, comple-
menting the need for reactive adaptive
responses in circumstances of exogenous
change

Danneels Empirical Antecedents; char- - Antecedents are: willingness to canni-

(2008) acteristics of DCs balize, constructive conflict, tolerance of
failure, environmental scanning and re-
source slack

Doving & Empirical Intermediate out- - Scope of related diversification is influ-

Gooderham comes enced by heterogeneity of human capital,

(2008) internal development routines, alliances
with complementary service providers

Oliver & Conceptual Characteristics of - Political strategies are influenced by

Holzinger DCs; intermediate  dynamic political management capabili-

(2008)

outcomes

ties




Literature Review on Dynamic Capabilities

37

Study Type of Research Focus Findings
Study
Helfat et al. State-of-the-  Focus on in-depth - Review and examples of DCs
(2007) art book with  examples of cor-
cases porate dynamic
capabilities
Kale & Singh ~ Empirical Intermediate out- - Alliance learning process is positively
(2007) comes related to a firm‘s overall alliance suc-
cess
Moliterno & Empirical Specitic DCs Two-step organizational change capabil-
Wiersema ity:
(2007)

. decisions about whether to
engage in resource divest-
ment

e decisions about which re-
source to divest

Ng Conceptual Intermediate out- - Strength of DCs explain unrelated di-

(2007) comes versification

Pablo, Reay, Empirical Characteristics of - Three phases in developing a DC: iden-

Dewald, & DCs tifying DCs, enabling DCs, managing

Casebeer ongoing tensions

(2007)

Rothaermel Empirical Antecedents - Antecedents to innovation are found at

& Hess the individual, firm, and network levels

(2007) according to the DC perspective, and
they can compensate or reinforce firm-
level innovation output

Schreyogg &  Conceptual Characteristics of - In addition to changing the resource

Kliesch-Eberl DCs configuration, DC requires the separate

(2007) capability ‘monitoring’

Teece Conceptual Antecedents; char- - DCs enable business enterprises to cre-

(2007) acteristics of DCs ate, deploy, and protect the intangible as-
sets

Gilbert Empirical Characteristics of - Competing frames of threat and oppor-

(2006) DCs tunity shape response to discontinuous

change
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Study Type of Research Focus Findings
Study

Hahn & Doh Methodolog- - - Bayesian approaches for future DC

(2006) ical studies

Karim Empirical Antecedents - Structural reconfiguration is affected

(2006) differently by internally developed units
and acquired units

Lavie Conceptual Reconfiguration - Three mechanisms of capability recon-

(2006) mechanisms figuration: Substitution, evolution, trans-
formation

Marcus & Empirical Characteristics of - General DCs affect firms’ competence

Anderson DCs, intermediate  in supply chain management, and do not

(2006) outcomes affect competence in environmental
management

Pil & Cohen Conceptual Antecedents - How modular design practices drive the

(2006) development of DCs

Slater, Olson,  Empirical Characteristics of - Strategy formation capability is a DC;

& Hult DCs, performance  firms’ strategic orientation moderates re-

(2006) outcomes lationship between strategy formation ca-
pability and performance

Zahra, Sapi- Conceptual Antecedents; char- - How DCs are related to substantive ca-

enza, & Da- acteristics of DCs; pabilities; how the relationship between

vidsson environmental fac-  DCs and substantive capabilities is mod-

(2006) tors; performance erated by organizational knowledge and

outcomes skills

Zuiiga-Vi- Empirical Performance out- - Strategic moves under environmental

cente & Vi- comes shifts positively affect organizational

cente-Lorente survival

(2006)

Kor & Ma- Empirical Antecedents - Firms with history of increased re-

honey source deployments in marketing achieve

(2005) superior economic firm-level perfor-
mance to firms without

Song, Droge, = Empirical Performance out- - Effect of interaction between marketing

Hanvanich, comes and technological capabilities on perfor-

& Calantone
(2005)

mance is only significant in a highly tur-
bulent environment
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Study Type of Research Focus Findings
Study
Aragén-Cor- Conceptual Characteristics of - How characteristics of external envi-
rea & Sharma DCs ronments influence environmental strat-
(2003) egy and impact on competitive ad-
vantage
Benner & Conceptual Antecedents - How process management affects DCs
Tushman
(2003)
Blyler & Conceptual Antecedents - Why social capital is a necessary condi-
Coff tion for the existence of DCs
(2003)
Lampel & Empirical Antecedents; char- - Mobilizing and transforming capabili-
Shamsie acteristics of DCs ties play an important role in assembling
(2003) and transforming resource bundles into

feature films

Salvato Empirical Characteristics of - Organizational leaders play a crucial

(2003) DCs role in guiding evolutionary processes

Winter Conceptual Characteristics of - Differences between DCs and other ca-

(2003) DCs pabilities; ad hoc problem solving is an
alternative to DCs

Zott Simulation Performance out- - How DCs are linked to differential firm

(2003) comes performance; firms with similar DCs

may have a differential performance

King & Tucci  Empirical Antecedents - Probability of entering a new market is

(2002) increased by experiences in previous
markets

Lee, Lee, & Simulation Intermediate out- - Strategic groups are less likely to exist

Rho comes when DCs are absent

(2002)

Zollo & Win-  Conceptual Characteristics of - Three main learning mechanisms

ter DCs through which organizations develop

(2002) DCs

Galunic & Empirical Characteristics of - DCs consist of a few simple, often

Eisenhardt DCs competing rules; enables highly adaptive

(2001) behavior

Makadok Conceptual Characteristics of - Mechanisms for economic rents: re-

(2001) DCs source picking, capability building
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Study Type of Research Focus Findings
Study
Rindova & Empirical Antecedents - Introduction of the concept ‘continuous
Kotha morphing’, which describes the transfor-
(2001) mations the firms Yahoo! and Excite
made in order to hold a competitive ad-
vantage on the Internet
Eisenhardt &  Conceptual Antecedents; char- - DCs are specific and identified pro-
Martin acteristics of DCs;  cesses; have commonalities across firms;
(2000) environmental fac-  different types of DCs depending on
tors, performance market dynamism;
outcomes - DCs are necessary, but not sufficient
conditions for competitive advantage
Rosenbloom Empirical Characteristics of - Central element in DCs is the role of
(2000) DCs managers
Helfat Empirical Antecedents - In response to rising oil prices, firms
(1997) with larger amounts of complementary
physical assets and technological
knowledge invested more R&D in regard
to coal conversion
Teece, Pi- Conceptual Antecedents; char- - DCs framework is a new explanation of
sano, & acteristics of DCs;  competitive advantage; address rapidly
Shuen environmental fac-  changing environments;
(1997) tors; performance - DCs rest on processes, positions, and
outcomes paths;
- DCs are idiosyncratic
Teece & Pi- Conceptual Introduction to - The conceptualization of DCs
sano DCs
(1994)

Table 1 - Dynamic Capabilities Literature Review
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The literature review presented in Table 1 above will be subsumed in the following
to provide a basic understanding of the development of the research field dynamic
capabilities, and thereby to also show potential new research directions.

The research on the dynamic capabilities framework has grown quite fast in recent
years, so what do we know about dynamic capabilities right now, more than two
decades after Teece and Pisano’s (1994) article, and what should be addressed by
future research? In most cases, this growth is associated with numerous different
definitions of and ways of understanding the respective dynamic capabilities, fol-
lowed by different measurements and operationalization approaches of this frame-
work. Although some empirical studies have been conducted in this field, most of
them have been qualitiative in nature because of missing measurements, or uncon-
crete, equivocal variables (Barreto, 2010; Eriksson, 2014). This insufficient for-
mulation of a transparent framework with clear statements regarding the relation-
ships among key constructs or variables, and a clear measurement, has “led to the
existence of an important but less than coherent stock of work moving in different
directions” (Barreto, 2010: 274).

In regard to the literature, dynamic capabilities are seen as a framework that aims
at changing resources and capabilities (e.g. Helfat et al., 2007; Teece & Pisano,
1994; Winter, 2003), or at changing routines (e.g. Zahra, Sapienza, & Davidsson,
2006; Zollo & Winter, 2002). This changing purpose is addressed by DC-specific
processes, the studies of which range from the very specific to a generic set of
knowledge-related processes (knowledge accumulation, knowledge integration,
knowledge ultilisation, knowledge transformation). Though some of these pro-
cesses are specific, they differ in their terms and definitions. They are not clearly
identifiable and therefore not tangible, which makes it quite hard to derive specific
management implications. Future research could therefore make a major contri-
bution by clearly exposing and determining the relevant process terms, and exam-
ining these processes in more detail to provide a more holistic understanding of
parts of this framework. In addition, a clear and consistent operationalization via
these generic knowledge processes would help to improve the understanding of
the operating mechanisms behind the DCs.
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There are some major differences found in the literature review concerning the
external environments to which dynamic capabilities are ascribed. Here, research
standpoints and results range from the relevance of the concept to highly dynamic
environments, to different degrees of environmental dynamism, to both dynamic
and stable environments. Clarifying this issue would move the research on dy-

namic capabilities forward (Barreto, 2010).

The outcomes of dynamic capabilities were found to be another unresolved issue
in the research on this topic. In particular, the question of whether there are direct
or indirect links between DCs and companies’ performance outcomes is answered
differently in the literature. From this perspective, it is necessary to examine and

clarify this relationship by future research.

To sum up, this literature review shows that there is not much research into making
dynamic capabilities more concrete or tangible in order to obtain more practical
recommendations for management, or a clearer picture of what dynamic capabili-
ties are about. As is mentioned in the introduction, the research on DCs is still
“plagued by confusion around the construct itself” (Di Stefano, Peteraf, & Verona,
2014a: 307). In this dissertation, this gap will be addressed by focusing on “sens-
ing”, which, according to Teece (2007), and Protogerou, Caloghirou, and Lioukas
(2012), is the most important dimension and the fundament for the other dimen-
sions of the dynamic capabilities framework. However, before a closer look is
taken at the sensing capability (Chapter 3.3), the theoretical foundations of the
dynamic capabilities framework need to be explained and understood to be able to

put this dimension in context correctly.

3.2 Theoretical Foundations of the DC Framework

What would strategic management look like if it were assessed that the key
strategic management instruments no longer had value? What if industry structure
is too temporary even to be called or defined as a specific structure? Most of the
organizational theories described above as well as the prominent strategic
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management frameworks, like Porter’s five forces, the resource-based view, or the
capability-based perspective, are based on the idea of a relatively stable business
environment, or at least a business environment which stabilises time and again,
and do not directly address the constant dynamism in the environment. So what
do economic models really tell us about how to deal with constant changes in

market or industry conditions, and an ever-unattainable “market equilibrium”?

Some researchers, as described in Chapter 2, have tried to answer these questions,
but, as we are now aware, most of them have failed. In their behavioral theory of
the firm, for example, Cyert and March (1963) were among the first to mention
that a persistent, but bounded environmental information flow related to the
decision-making process affecting the company’s outcome was necessary in order
for companies to adapt and survive. In this view, firms are engaged in searching
within the environment for opportunities or new challenges, and addressing them
with product or service solutions. However, this approach still begs the question
of whether this kind of searching is not just an accidental and unpredictable
attempt to achieve temporary advantages, and does not answer the question of how
companies can have sustaining competitive edge over their competitors, and de-

velop new capabilities.

This idea of developing new capabilities or renewing existing capabilities to gain
sustainable competitive advantages has its roots in Penrose (1959), Teece (1982),
and Wernerfelt (1984). Later on, researchers like Iansiti and Clark (1994), or Hen-
derson and Mitchell (1997) began to focus on how to renew competences or capa-
bilities in order to react to developments in the business environment. This “re-
newability” is directly attached to the business processes, routines, and market
positions of a company. Teece and Pisano (1994) are probably among the most
prominent and well-known authors to address this necessity, and came up with a
very striking illustration of what the capability to renew the company, and the ex-
isting organization’s capabilities could look like when they introduced the “dy-
namic capabilities” framework. According to Teece and Pisano (1994: 538),
“Well-known companies like IBM, Texas Instruments, Phillips, and others appear

to have followed a ‘resource-based strategy’ of accumulating valuable technology
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assets, often guarded by an aggressive intellectual property stance. However, this
strategy is often not enough to support a significant competitive advantage. Win-
ners in the global marketplace have been firms that can demonstrate timely re-
sponsiveness and rapid and flexible product innovation, coupled with the manage-
ment capability to effectively coordinate and redeploy internal and external com-
petences. Not surprisingly, industry observers have remarked that companies can
accumulate a large stock of valuable technology assets and still not have many
useful capabilities.” Teece and Pisano (1994: 538) further refer to the “source of
competitive advantage as ‘dynamic capabilities’ to emphasize two key aspects
which were not the main focus of attention in previous strategy perspectives. The
term ‘dynamic’ refers to the shifting character of the environment; certain strategic
responses are required when time-to-market and timing is critical, the pace of in-
novation accelerating, and the nature of future competition and markets difficult
to determine. The term ‘capabilities’ emphasizes the key role of strategic manage-
ment in appropriately adapting, integrating, and reconfiguring internal and exter-
nal organizational skills, resources, and functional competences toward changing
environment.” This coherent dynamic capabilities framework is based on empiri-
cal literature and the theoretical foundations provided by Schumpeter (1934), Pen-
rose (1959), Williamson (1975, 1985), Barney (1986), Nelson and Winter (1982),
Teece (1988), and Teece et al. (1994).

In 2002, Zahra and Nielsen (2002) confirmed that effective dynamic capabilities
are sources of competitive advantage. These capabilities are necessary for
survival, especially in dynamic markets, and therefore all companies need to build
and develop them. Further, Arend and Bromiley (2009) assess that the dynamic
capabilities framework finally delivers an answer to the fundamental question of
why some companies succeed in dynamic competitive environments while others
fail. The dynamic capabilities framework makes sure that the company always has
a relevant set of core competencies, consisting of a superior combination of

capabilities and resources resulting in a competitive advantage over rivals.

In recent years, research on strategic management has focused more and more on

the framework of dynamic capabilities as a central concept of sustained
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competitive advantage (Ambrosini & Bowman, 2009; Helfat & Peteraf, 2009;
Helfat et al., 2007; Teece, 2007; Teece, Pisano, & Shuen, 1997), or in other words
the explanation of “the sources of enterprise-level competitive advantage over
time” (Teece, 2007: 1320). Therefore, sustainable advantages means more than
just the ownership of assets that are hard to imitate: there is a need for capabilities
“to continously create, extend, upgrade, protect, and keep relevant the
enterprises’s unique asset base” (Teece, 2007: 1319). These capabilities, which
companies require to deal with environmental dynamics successfully, have been
categorized by Teece (2007) as (1) sensing — a scanning, learning and interpretive
ability concerning opportunities and threats, (2) seizing — the ability to address
newly sensed opportunities through marketing activities, new processes or
services, and (3) managing threats and reconfiguration — the ability to recombine
and to reconfigure assets and organizational structures. Recent empirical research
has reflected this activity-based understanding of dynamic capabilities (for
instance Ettlie & Pavlou, 2006; Kindstrém, Kowalkowski, & Sandberg, 2012). In
the same year, the “monitoring” capability was added to this framework by
Schreyogg and Kliesch-Eberl (2007), serving as the control and evaluation
“instance” of the other dynamic capabilities. Their classification is different from
that of Teece (2007) in order to obtain a clearer differentiation between the
dimensions. On this basis, Schreyogg and Kliesch-Eberl (2007) finally determine
dynamic capabilities as the organizational capability of (1) sensing — the ability to
make sense out of environmental changings, (2) learning — the capacity to react to
any signal from the environment in a new way, (3) reconfiguring — the ability to
transform a company’s asset structure, and (4) monitoring — the capacity to
observe, evaluate, and control the other dynamic capabilities. Though both
classifications have their relevance, a differentiation between sensing and seizing
in analogy to Teece (2007), and a differentation between sensing and learning in
analogy to Schreyogg and Kliesch-Eberl (2007) seems to make sense, as a more
tangible and differentiated framework and a much more concrete basis can hence
be derived for the study of sensing. So using Teece’s (2007) framework adapted
to these changings along with the dimension of monitoring from Schrey6gg and
Kliesch-Eberl (2007), the final dimensions of the dynamic capabilities framework
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are (1) sensing — the ability to search for and identify opportunities and threats, (2)
seizing — the ability to address newly sensed opportunities through marketing
activities, new processes or services, (3) learning — the capacity to react to any
signal from the environment in a new way, (4) managing threats and
reconfiguration — the ability to recombine and to reconfigure assets and
organizational structures, and (5) monitoring — the capacity to observe, evaluate,
and control the other dynamic capabilities. It is necessary for this adapted
framework to be understood in order to be able to put in the right context the
sensing capability concept described and examined in the following, which is the
focus of this thesis.

3.3 The Sensing Capability

3.3.1  Theoretical Foundation for the Sensing Capability Concept in this
Thesis

The ability to search for and identify opportunities and threats in the business
environment is a topic relevant to many management research fields (strategic
management, marketing, and entrepreneurship, for example). This ability is
defined as sensing. The dynamic capabilities framework merges many activities
from these fields into the sensing concept. However, sensing is not just a
conglomeration of activities from different research fields; it also includes the
dynamic perspective on the company and its environment (Barreto, 2010; Teece,
2007). In view of this, sensing could be regarded primarily as the information
gathering and interpreting activity of a business environment with the goal of
identifying opportunities or threats (Barreto, 2010; Schreyogg & Kliesch-Eberl,
2007; Teece, 2007; Teece & Pisano, 1994). Being able to identify a new business
opportunity, for example, means first of all knowing if a business opportunity
exists. This can only happen if the company gets the information about this new
business opportunity and is subsequently able to assess the importance of this
information. To do this, the environmental information sources have to be tapped,
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and their output needs to be effectively analyzed — an issue which will be

addressed and investigated in this dissertation.

According to Teece’s (2007) findings, the sensing of threats and opportunities is
an important component of sustainable competitive advantage, as the success of
companies primarily depends on their detecting and developing threats and
opportunities. Protogerou, Caloghirou, and Lioukas (2012) also see the capability

113

to sense environmental challenges as being of the “utmost importance”, as it
provides the company with a basis for making market-relevant decisions, and
thereby enables the firm “to reconfigure certain capabilities before they become
core rigidities” (Protogerou, Caloghirou, & Lioukas, 2012: 620). Pavlou and El
Sawy (2011) regard this dynamic capability as the identifying and interpreting
capability of market developments. The capacity to seek and identify opportunities
or threats in the business environment is a significant issue in many fields of
management research (such as entrepreneurship, marketing, and strategic

management).

Four progressive steps in an individual sense-making process have been identified
in the literature (Daft & Weick, 1984; Huber, 1991; May, Stewart, & Sweo, 2000;
Milliken, 1990; Thomas, Clark, & Gioia, 1993):

(1) noticing a problem (Kiesler & Sproull, 1982; Koppes & Billings,
1988; Milliken, 1990);

(2) gathering information (or “scanning”) (Aguilar, 1967; Hambrick,
1981, 1982; Thomas, Gioia, & Ketchen, 1997);

(3) interpreting the information (Barr, 1998; Huber, 1991; Huber & Daft,
1987; Thomas, Gioia, & Ketchen, 1997);

(4) taking action (Chattopadhyay et al., 2001; Daft & Weick, 1984;
Thomas, Clark, & Gioia, 1993; Anderson & Nichols, 2007).

According to Daft and Weick (1984), or Thomas, Clark, and Gioia (1993), this
sense-making process can easily be transferred from an individual perspective to
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an organizational perspective, which is the view taken in this study. The concept
of sensing applied in this study focuses on the second and third steps of this pro-
cess, which is leaned upon Teece’s (2007) and Schreyogg and Kliesch-Eberl’s
(2007) understanding of sensing, and sheds a different light on these steps by in-

tegrating the dynamic capabilities framework.

Looked at in this way, sensing could primarily be seen as the interpreting and
information gathering activity of a business environment with the aim of
identifying threats or opportunities (Barreto, 2010; Schreyogg & Kliesch-Eberl,
2007; Teece, 2007; Teece & Pisano, 1994). This leads to this concept of sensing,
which was already introduced in Chapter 1, and which classifies the sensing
activities into “environmental sourcing”, and the “environmental gathering and
analysis mode”. A similar categorization was suggested by Aguilar (1967), and
Daft and Weick (1984). The main difference from this concept (see

Figure 1 in Chapter 1) is that a distinction is made not between scanning and
interpreting, but between environmental information sourcing and the method of
gathering and interpreting market information. Here, more recent research
findings are referred to, which suggest that sources and the method of gathering
and analyzing are the crucial ingredients for an effective scanning of the
environment and, in turn, an effective sensing of opportunities and threats (Maier,
Rainer, & Snyder, 1997; May, Stewart, & Sweo, 2000; Thomas, Clark, & Gioia,
1993).

When sensing is examined in this study, it is drawn from different sources of
market information (Foss, Lyngsie, & Zahra, 2013; Harmancioglu, Grinstein, &
Goldman, 2010; Jaworski & Kohli, 1993; Matsuno, Mentzer, & Rentz, 2000;
Wang, Ellinger, & Wu, 2013) on an organizational level. Finally, by combining
the sources from the intelligence generation MO construct by Matsuno, Mentzer,
and Rentz (2000) with the scanning and interpretation approaches from Aguilar
(1967), and Daft and Weick (1984), and adapting this to fit in with the dynamic
capabilities framework, this results in the sensing concept to be investigated in this

study.
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Differences in Sensing Concerning Environmental Dynamism

Research also suggests the inclusion of the moderating variable environmental
dynamism in studies on dynamic capabilities (Danneels, 2008; Eisenhardt &
Martin, 2000; Helfat et al., 2007; Teece, Pisano, & Shuen, 1997). Yet, in his
analysis of successful companies from 1870 to 1960, Chandler (1990) observed
that different environmental conditions require different management behaviours,
which covers more than just a high-velocity environment (Eisenhardt, 1989; Judge
& Miller, 1991).

Based on the dynamic capabilities concept, the environmental context is not just
that of an industry but more a business “ecosystem”, including all organizations,
institutions, and individuals affecting the company’s business (Teece, 2007).
Management research describes environmental dynamism as “the level of
environmental predictability manifested in the variance in the rate of market and
industry change and the level of uncertainty about forces that are beyond the
control of individual businesses” (Baum & Wally, 2003: 1110), which also covers
more than just a high-velocity environment (Eisenhardt, 1989; Judge & Miller,
1991). Therefore, even low-growth industries might be “dynamic” on condition
that the low growth rate variance is high (Baum & Wally, 2003). By applying this
understanding of environmental dynamism, organizations in a highly dynamic
environment need to handle a high degree of uncertainty, and are therefore
confronted more with the necessity of adapting their resource base, and reacting
to developments in the business environment (Eisenhardt & Martin, 2000). By
contrast, companies operating in low dynamic environments only occasionally
have to respond to changing environmental conditions. Nevertheless,
“occasionally” does not mean that there is no need to handle environmental
dynamics in low dynamic environments. Hence, the investigation of both

environmental circumstances is recommended for this purpose.

While the great majority of dynamic capabilities studies tested the effects of
industry dynamism, this inquiry considers all kinds of effects on the business
environment, which are reflected in the aspects “technology change rate”,
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“competition intensiveness”, “product change rate”, and “customer segment
differentiation degree” (Baum & Wally, 2003). This approach is strongly
recommended by authors such as Teece (2007), and Baum and Wally (2003),
because industry borders are difficult to determine, and do not cover the whole

picture of the relevant business environment.

3.3.2  Theoretical Foundation for the Differentiation between Sensing
Opportunities and Sensing Threats

Because environmental changes are often ambiguous (Ford & Baucus, 1987; Pfef-
fer & Salancik, 1978), the way in which they are interpreted plays a significant
role in the affected actions and effectiveness of an organization. Specifically, ex-
ecutives' perceptions seem to influence their organization's actions, as executives
filter and interpret incoming information, and make decisions based on those in-
terpretations (Hambrick & Mason, 1984; Starbuck & Milliken, 1988; Thomas,
Clark, & Gioia, 1993). Executives appear to categorize environmental changes as
being either threats or opportunities (Dutton & Jackson, 1987; Fredrickson, 1985;
Jackson & Dutton, 1988). These categorizations may influence executives’ reac-
tions to environmental changes and, consequently, may influence organizational
actions (Dutton & Jackson, 1987; Thomas, Clark, & Gioia, 1993). Many studies
have been conducted concerning the effect that interpreting market changes as
threats or opportunities has on both organizational actions (Barr, 1998; Barr,
Stimpert, & Huff, 1992; Dutton, Stumpf, & Wagner, 1990; Ginsberg &
Venkatraman, 1992, 1995; Gioia et al., 1994; Sharma, 2000; Tripsas & Gavetti,
2000) and company performance (Ginsberg, 1994; Thomas, Clark, & Gioia, 1993;
Thomas, Gioia, & Ketchen, 1997; Lumpkin & Dess, 2006), but almost no attention
has been paid to the analysis of factors driving or forming the interpretation of
market information (Milliken, 1990; O’Reilly, 1982; Sutcliffe, 1997,
Vandenbosch, Saatcioglu, & Fay, 2006), especially in regard to potential
differences in sensing threats as opposed to sensing opportunities (Anderson &
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Nichols, 2007). This will be done in this thesis by examining Model 2 (Anderson
& Nichols, 2007).

There are several definitions of threats and opportunities to be found in the litera-
ture. Singh et al. (1999) consider opportunities to be the perception of the potential
for new profit, either by founding a new venture or by significantly improving an
existing one. White, Varadarajan, and Dacin (2003) suggest that an opportunity is
the extent to which the management perceives a market situation to be of ad-
vantage to the company’s sales and/or profit. In contrast, they define a threat as
the extent to which the management perceives a situation as one where the com-
pany could suffer a sales and/or profit deficit. Threats often emerge as the conse-
quence of adverse environmental conditions, such as scarce resources, competi-
tion, or reduced market size (Staw, Sandelands, & Dutton, 1981), whilst opportu-
nities frequently come in the form of innovations and show themselves as new
ideas or the recognition of customer needs (Wang et al., 2013).

In dynamic and complex environments it is particularly vital for firms to interpret
ambiguous information in a significant way (Thomas, Clark, & Gioia, 1993).
Therefore, descriptive labels are attached to these events to enable a specific and
effective evaluation of the equivocal data (White, Varadarajan, & Dacin, 2003).
In the matter of environmental changes, this information tends to be categorized
as a threat or an opportunity (Dutton & Jackson, 1987). Barr (1998: 644) suggests
that “a key component in a firm’s strategic response to unfamiliar environmental
events is the interpretations managers develop about the event itself”. This is
driven by the labeling of issues as threats or opportunities (Barr & Glynn, 2004;
Jackson & Dutton, 1988; Kuvaas, 2002). Strategic issues are often interpreted us-
ing general labels such as "threat" or "opportunity". These labels represent the be-
liefs of top management concerning the potential effects of environmental events
and trends (Edelman, 1977), and launch processes which drive an organization in
a particular direction (Dutton, Fahey, & Narayanan, 1983). One example of a typ-
ical equivocal strategic issue is e-commerce. At the turn of the new century, the

implications of e-commerce seemed to be complex and unclear for companies,
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which found it hard to determine whether e-commerce was a threat or an oppor-
tunity. Categorization theory describes the acquisition and application of labels
such as “opportunity” or “threat” to words that identify cognitive categories — for
sets of persons, things, situations, and issues that resemble one another (Cantor,
Mischel, & Schwartz, 1982). Jackson and Dutton (1988) found that issues labeled
as positive, controllable, and involving potential gain were more likely to be seen
as opportunities, while those characterized as negative, uncontrollable, and involv-

ing potential loss were seen as threats (Anderson & Nichols, 2007).

While it has been shown in the literature that interpreting issues as being threats
or opportunities has a significant effect on the actions and performance of compa-
nies (Dutton, Stumpf, & Wagner, 1990; Ginsberg & Venkatraman, 1992, 1995;
Gioia et al., 1994; Sharma, 2000; Thomas, Clark, & Gioia, 1993), there is little
research examining what information or information sourcing leads to the percep-
tion of a situation or condition as representing a threat or an opportunity. Previous
research has shown that the top management’s perception of a strategic issue af-
fects the range of solutions considered in an organization (Billings, Milhurn, &
Schaalman, 1980), influences the volume of resources dedicated to a particular
project (Staw & Ross, 1978), and has an effect on the steps made toward organi-
zational change (Dutton & Duncan, 1987; Dutton, Fahey, & Narayanan, 1983).
Therefore, it is assumed that the way the top management interprets a strategic
issue will systematically influence action at the organizational level. Once a label
has been attached to a strategic issue or a major environmental event or change,
the cognitive processes of key decision-makers work in this direction, which, in
turn, affects organizational processes, and in some cases this could even mean a
strategic shift for the company (Dutton & Jackson, 1987). In addition, the percep-
tion of the strategic issues or the environmental event and its interpretation also
has a direct impact on the allocation of resources (White, Varadarajan, & Dacin,
2003).

However, what does actually influence whether information is recognized or per-
ceived as a threat or an opportunity? The classification of environmental infor-
mation depends on a variety of reasons, such as the diversity of the information
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gathered, the time spent searching for data (Anderson & Nichols, 2007), or the
perceived controllability of a market situation (White, Varadarajan, & Dacin,
2003). Therefore, the question to ask is whether the environmental source, or the
information from the environmental source, has such a characteristic, and there-
fore tends to have a different effect on whether it is sensed as being an opportunity
or a threat. Up to now, the literature on scanning, for instance, has mostly consid-
ered environmental events to be one category (Anderson & Nichols, 2007;
Thomas, Clark, & Gioia, 1993; White, Varadarajan, & Dacin, 2003). Considering
the differences in perception of, interpretation of, and response behavior toward
threats and opportunities mentioned above, it seems evident that the categorization
of an environmental change as a threat or an opportunity might evoke a different
sensing result. These assumptions are supported by many researchers, who suggest
that the way in which a problematic situation is interpreted has a substantial effect
on subsequent information processing, decision making, and behavior (Dutton &
Duncan, 1987; Dutton & Jackson, 1987; March & Simon, 1958; Tversky &
Kahneman, 1981).

What has not been forthcoming is an empirical investigation of environmental
sourcing, and its varying impact on the actual sensing of threats and opportunities.
There has evidently been some investigation into the perception of threats and op-
portunities, but there has not yet been any examination of a comparison of different
environmental sourcing activities in regard to a company’s sensing opportunities
as opposed to threats. One aim of this study is to analyze the effects of environ-
mental sourcing on sensing threats and sensing opportunities (Model 2). This will
render more tangible the sensing capability and therefore the DCs.



4  Derivation of the Research Hypotheses
4.1  Brief Synopsis of this Study’s Research Field

Now that the theoretical foundations of this study have been introduced, a short
summary of the research field will be given, followed by the hypotheses in Chapter
4.2.

As mentioned in the introduction, this dissertation addresses the investigation of
the abstract concept of dynamic capabilities, which needs to be broken down into
concrete and manageable aspects. To achieve this, the focus is on the sensing
dimension of the dynamic capabilities framework. By integrating different
theoretical concepts and research results (strategic management, marketing,
entrepreneurship, organizational science) under the heading of sensing, the
sensing concept is operationalized and empirically examined. Hence, this is a
response to numerous calls for future research emphasizing that more empirical

studies should be conducted to gain a better understanding of dynamic capabilities.

By breaking down the sensing dimension into concrete, measurable activities, this
study also provides clear and very concrete practical implications for management.
The effects of specific environmental sources on the sensing of opportunities and
threats, and the method of gathering and analyzing environmental information
concerning the sensing of opportunities and threats (Model 1) are both
investigated. This therefore goes beyond earlier market orientation or
environmental scanning research studies, which mainly use environmental sources
as parts of large constructs without examining the specific effect of each
environmental source. Furthermore, the sources which were the focus of earlier
studies were mainly investigated regarding their relation to the number of ideas,
to innovations, or to business performance, but not in regard to their actual impact

on sensing opportunities or threats.

Moreover, the great majority of studies on dynamic capabilities test the effects of

industry dynamism, while this study considers the entire business environment as

© Springer Fachmedien Wiesbaden GmbH 2018
H. Endres, Adaptability Through Dynamic Capabilities,
https://doi.org/10.1007/978-3-658-20157-9_4



56 Derivation of the Research Hypotheses

a moderating variable (Model 1), thereby providing a further contribution to

research.

A further main issue which is addressed by this study is the research question
concerning whether various environmental information sources have different ef-
fects on the sensing of threats as opposed to the sensing of opportunities (Model
2). In addition, the ambiguous research results and theories with respect to the
impact of sensing threats and sensing opportunities on the business performance
of companies (Chattopadhyay, Glick, & Huber, 2001) begs another question:
whether it is more relevant for companies to sense threats or to sense opportunities.
This issue is also addressed in this study (Model 2).

4.2 Derivation of the Research Hypotheses

As described above, the addressed research field concerning the sensing of
opportunities and threats gives reason to expect that substantiating and
operationalizing the sensing capability will lead to new insights for science and
management practice. This approach provides a more tangible sensing capability
and hence sheds light on the dynamic capability framework, which still remains
abstract. Therefore, conceptual models have been set up, as was mentioned in the
introduction. While Model 1 (see Figure 1) focuses on the investigation of the
sensing capability as a whole by examining the impact of sensing activities on
sensing performance, Model 2 (see Figure 2) investigates the differences in
environmental sourcing regarding the sensing of opportunities as opposed to the

sensing of threats.

Earlier research has examined and confirmed parts of the sensing activities in the
form of environmental scanning activities, and their causal effects on constructs
such as adaptability (e.g., Fey & Denison, 2003; Goll & Rasheed, 1997; Nadler,
1998; Senge, 1990), or market orientation (e.g., Matsuno, Mentzer, & Rentz, 2000;
Narver, Slater, & MacLachlan, 2004). Since many authors, such as Barney (1995),
Teece (2007), or Ginsberg and Venkatraman (1995), agree that an adaptive
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company is one that recognizes market trends, identifies the threats and
opportunities within a market, and adjusts to new environmental conditions, the

hypotheses have been derived accordingly.

The hypotheses from both models are derived and explained in the following two
chapters (4.2.1 and 4.2.2).
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4.2.1  Derivation of the Hypotheses of Model 1 — The Sensing Capability

The following figure provides an overview of the examined hypotheses of Model
1. The concrete derivation of these hypotheses will be described in the following

sections.
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Figure 3 - Hypotheses of Model 1
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4.2.1.1 Environmental Sourcing and Sensing Performance

In this study, environmental sourcing is defined as the tapping of internal and
external information sources to gather relevant information about the business
environment or environmental changes. Kohli, Jaworski, and Kumar (1993)
already mentioned most of these sources (customer, end-user, competition,
networks, media and internal research) in their MARKOR scale. Matsuno,
Mentzer, and Rentz (2000) further added macroeconomic elements and suppliers
as relevant sources. Both Kohli, Jaworski, and Kumar (1993) and Matsuno,
Mentzer, and Rentz (2000) concluded positive causal relationships between these
sources and the market orientation of a company and, as mentioned earlier, it can
be derived that sensing performance effects might also be caused by these sources
(Barney, 1995; Ginsberg & Venkatraman, 1995; Teece, 2007). Furthermore, the
literature on dynamic capabilities brought institutions and complementors into
play to capture a more complete set of the facets of environmental sourcing, as
explicated by the theory (Teece, 2007).

Value Chain Partners and Sensing Performance

As Kohli, Jaworski, and Kumar (1993), and Matsuno, Mentzer, and Rentz (2000)
have already found, customer exchange, end user exchange, and supplier exchange
lead to a higher market orientiation. Based on this generated knowledge and the
improved understanding of such value chain partners, new business opportunities
or business threats, such as new customer preferences, could be identified, which
indicates a higher sensing performance (Harmancioglu, Grinstein, & Goldman,
2010; Hurmelinna-Laukkanen, 2012). It is therefore expected that:

Hypothesis Hla. Customer exchange is positively associated with a

company’s sensing performance.

Hypothesis HIb. End-user exchange is positively associated with a

company’s sensing performance.
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Hypothesis Hlc. Supplier exchange is positively associated with a

company'’s sensing performance.

Complementors and Sensing Performance

According to Teece (2007), considerably less attention has been paid to another
market participant relevant to exchange: the provider of complementary goods.
Since many companies are exposed to these dependencies, a regular exchange with
these “partners” might be useful. Simple changes in complementary goods could
instantly make related products redundant unless product adaptations are made.
Furthermore, a complementary goods provider might deliver information about
changes in the market. This information might help companies to identify new
developments in their business environment more easily, which indicates a higher

sensing performance (Teece, 2007). Hence:

Hypothesis Hld. Complementor exchange is positively associated with a

company’s sensing performance.

Competitors and Sensing Performance

Though the assessment of customer needs plays a central role in scanning the
environment (Kohli & Jaworski, 1990), companies that are focusing too strongly
on these needs might disregard competitors’ actions and their effect on customer
preferences (Day & Wensley, 1983). Porter also (1980) points out the importance
of considering the competition to be able to anticipate competitors’ actions. Since
Kohli and Jaworski (1990) as well as Matsuno, Mentzer, and Rentz (2000) confirm
in their research that there is a higher market orientation when competition is
observed regularly, it can be assumed that this competitor orientation also leads to
a higher sensing performance.
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Based on the literature review in Chapter 3.1, the effect of the competition
exchange needs to be included in the models of this study. Researchers’ views
vary as to whether there is a positive or negative relationship between competition
exchange and sensing performance, because cooperation with competition carries
a certain conflict potential. On the one hand, contact to the competition could
enhance know-how throughout the organization, and might therefore help to
identify opportunities and threats (Hurmelinna-Laukkanen, 2012; Jung-Erceg et
al., 2007), but on the other hand, information about developments on the market,
such as emerging new customer segments or new regulations, might lead to a
competitive advantage and may result in competitors being reluctant to pass on
this information. This, in turn, might lead to a protective behavior between
competitors that questions the value of the information exchanged (Hurmelinna-
Laukkanen, 2012). Since companies do not wish to disclose sensitive success-
related information but would like to get that information from the competition, it
can be assumed that companies engaging in a strong competition exchange might
fail to recognize relevant market developments, and therefore decrease their
sensing performance.

Following the arguments above, it can be suggested that:

Hypothesis Hle. Competition focus is positively associated with a

company’s sensing performance.

Hypothesis HIf. Competitor exchange is negatively associated with a

company’s sensing performance.

External Networking, Impersonal Sourcing, and Sensing Performance

As Hitt et al. (2001), and Helm and Gritsch (2014) observe, external network
contacts could be particularly rich sources of information on the environment. The
most common professional network platforms are business clubs and industry

associations, which are covered by our “external network exchange” variable.
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Networks create ongoing social contact and dialog which could provide the latest
information on market developments (Hitt et al., 2001), and therefore increase an

organization’s sensing performance.

Impersonal sourcing, including media such as newspapers, trade publications and
magazines, seems to be an obvious external information source used by many
companies. Hills and Shrader (1998), however, found that successful
entrepreneurs focus primarily on personal contacts and not on classical media
usage, because personal sources provide richer information than written sources
(Daft & Lengel, 1986; Holland, Stead & Leibrock, 1976). Based on this, one could
derive that media sourcing does not deliver much valuable information concerning
opportunities or threats in the business environment, and might therefore even be

detrimental to a company’s sensing performance.
In line with the reasons mentioned above, it might be concluded that:

Hypothesis Hlg. External networking is positively associated with a

company’s sensing performance.

Hypothesis HIlh. Impersonal sourcing is negatively associated with a

company’s sensing performance.

Institutions and Sensing Performance

Clusters such as the Silicon Valley Cluster illustrate how effective collaboration
between research institutions and the surrounding companies works. These days,
it is not only the IT companies which have discovered the value of institutional
relationships but also other industries, such as the automobile industry. The great
majority of institutional cooperations are made with universities. These
relationships represent a knowledge source for small and large companies
(Dowling & Helm, 2006; Jung-Erceg et al., 2007; Lorenzoni & Lipparini, 1999).
In contrast to competitors or suppliers, universities tend to share their knowledge
because of the scientific ethos of their experts. Since there is no need to feel
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skeptical about a potential important information loss because of competitive
advantages, companies and universities make more of an effort to participate
actively in such partnerships (Fey & Birkinshaw, 2005; Méller & Rajala, 2007).
The above reasons demonstrate that the exchange with research institutions could
bring a competitive edge due to a noticeable lead in knowledge. Ellonen,
Wikstrom, and Jantunen (2009) note in their qualitative study that companies that

work closely with universities show a good sensing performance.

According to Teece (2007), supporting institutional structures have a major impact
on the market since they may support innovation, and thereby influence the
competition. Further, the knowledge and assets of supporting institutions (e.g. a
country’s development institutions, state-owned promotional institutes, funding
establishments) could be integrated into new value-added combinations, and
thereby shape the market (Teece, 2007). Therefore, supporting institutions might

play a relevant role in market analysis and in discovering opportunities or threats.
Based on these arguments, it is assumed that:

Hypothesis Hli. Research institution exchange is positively associated

with a company’s sensing performance.

Hypothesis H1j. Supporting institution exchange is positively associated

with a company’s sensing performance.

Internal Sourcing and Sensing Performance

People within the company could be valuable information sources in the business
environment. Particular individuals who are in direct contact with external
constituents, such as purchasing managers, public relations directors, or customer
service employees, may be relevant for this purpose (Rosenkopf & Nerkar, 2001).
Matsuno, Mentzer, and Rentz (2000) also attach great importance to internal
sources for keeping track of external developments, which might also drive a

company’s sensing performance. Hence:
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Hypothesis Hlk. Internal sourcing is positively associated with a

company'’s sensing performance.

4.2.1.2 Environmental Gathering & Analysis Mode and Sensing

Performance

Environmental information needs to be gathered and then analyzed to sense
specific changes in the environment (Teece, 2007; Thomas, Clark, & Gioia, 1993).
Information gathering is thereby defined as “the process through which an
organization obtains information from internal and external sources” and
information interpretation is “the process through which organizations make sense

of new information that they have acquired” (Flores et al., 2012: 643).

The Intensity, Systematic Approach, and Pragmatic Approach of Gathering

and Analyzing, and Sensing Performance

In gathering and interpreting upcoming external events or developments,
individuals within a company do not have much leeway when analyzing the
information. According to Daft and Weick (1984), these activities are aggregated
in an organizational method of gathering and analyzing environmental information
because an organization’s culture, structure, and processes do not leave much
room for individual actions (Daft & Weick, 1984). By acknowledging the
relevance of gathering and analyzing environmental information, companies need
to raise the question of how to do so. Diverse authors differentiate these activities
with the success factors of “intensity” (Aguilar, 1967; Anderson & Nichols, 2007,
Daft, Sormunen, & Parks, 1988; Farh, Hoffman, & Hegarty, 1984) and
“systematics” (Aguilar, 1967; Fahey & King, 1977; Helm, Krinner, & Schmalful,
2014). Applying the success factor of “intensity” to the field of this study would
imply that the more time is spent on gathering and analyzing market information,
the more opportunities and threats are identified, which means a higher sensing
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performance. In accordance with the findings from Helm, Krinner, and Schmalful3
(2014), or authors like Aguilar (1967), and Fahey and King (1977), a systematic
method of gathering and analyzing environmental information might also help to
identify important developments in the market, and thereby have a positive impact
on the sensing of opportunities and threats. The systematic method is hereby
determined as a continuous and structured process of gathering and analyzing
market information (Aguilar, 1967).

Next to these two levers for scanning the market, the 10 interviews with the top
managers of 10 different companies, which were led as a pre-study to this study,
revealed another approach, the pragmatic approach. All 10 top managers
interviewed understood under the pragmatic approach to be a practical, solution-
oriented, and straightforward way of collecting and interpreting information on
developments in the market. Since there were no findings in the research in regard
to the pragmatic approach, the hypothesis below is derived from the reasoning and
experience of the top managers. They state that the pragmatic approach inhibits
companies in their successful sensing of opportunities and threats, as a practical
and straightforward collection and interpretation of market data might be too
narrowly focused, and thereby opportunities or threats which do not seem to be
directly related to a company’s business at first glance might be overlooked.

Summing up the arguments above, the following hypotheses can be derived:

Hypothesis H2a. The intensity of gathering and analyzing environmental
information is positively associated with a company’s sensing

performance.

Hypothesis H2b. The systematic method of gathering and analyzing
environmental information is positively associated with a company’s

sensing performance.

Hypothesis H2c. The pragmatic method of gathering and analyzing
environmental information is negatively associated with a company’s

sensing performance.
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Holistic Macroeconomic View and Sensing Performance

Matsuno, Mentzer, and Rentz (2000) claim that the MARKOR scale by Kohli,
Jaworski, and Kumar (1993) needs to be extended with macroeconomic elements
such as social and cultural trends or new regulatories. According to them, these
elements are relevant drivers in the market, and observing them provides
companies with a more holistic picture of the environment. Therefore, the
consideration of macroeconomic changings, which is reflected in the holistic
macroeconomic view, delivers a better information basis for the recognition of
opportunities and threats, which indicates a higher sensing performance. Based on
this, it has to be assumed that:

Hypothesis H2d. The holistic macroeconomic view is positively

associated with a company’s sensing performance.

4.2.1.3 Sensing Performance and Business Performance

Although Teece (2007) notes that some companies discover opportunities but still
fail in their implementation and, consequently, in their performance, the majority
of the studies point out that sensing in its various facets has an impact on the
performance of the firm (e.g., Daft, Sormunen, & Parks, 1988; Tseng & Lee, 2014;
Yang & Liu, 2012). According to these studies, successful companies generate a
better understanding of their environment by sensing, and are therefore able to
adapt better to market changes. By investigating the dynamic capabilities, Tseng
and Lee (2014) found that there is a specific link between sensing and
organizational performance. According to them, a company that exhibits a high
sensing performance is more able to detect the dynamics in the market, which
builds the fundament for any management decision, and therefore leads to an
effective and efficient responsiveness concerning environmental changes. This, in
turn, results in a good business performance (Tseng & Lee, 2014; Yang & Liu,
2012). Building on this, the hypothesis is:
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Hypothesis H3. Sensing performance is positively associated with a

company’s business performance.

4.2.14 Differences in Sensing concerning the Environmental

Dynamism

High levels of environmental dynamism are accompanied by a strong erosion of
competitive advantages, and might therefore reduce the relevance of existing
operational processes (Winter, 2003). For these reasons, dynamic capabilities
might have more significance for organizations in high dynamic markets, where
operational processes need to be adjusted more frequently (Barreto, 2010).
Moreover, in low dynamic environments, dynamic capabilities might even lead to
inappropriate changes (Teece, Pisano, & Shuen, 1997). Thus, it can be assumed
that the higher the environmental dynamism, the stronger the effect of dynamic
capabilities. Transfering this to the sensing concept of this study implies that the
sensing activities in high dynamic environments have a higher impact on the
sensing performance and consequently the business performance than they have

in environments with low dynamism:

Hypothesis H4a. The higher the level of environmental dynamism, the

stronger the impact of sensing activities on sensing performance.

Hypothesis H4b. The higher the level of environmental dynamism, the

stronger the effect of sensing performance on business performance.
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4.2.2  Derivation of the Hypotheses of Model 2 — Differences between Sensing
Opportunities and Sensing Threats

As introduced in Chapter 1.4.2, almost no attention has been paid to the analysis
of factors forming the interpretation of market information (Milliken, 1990;
O’Reilly, 1982; Sutcliffe, 1997; Vandenbosch, Saatcioglu, & Fay, 2006), espe-
cially in regard to potential differences in sensing threats and sensing opportunities
(Anderson & Nichols, 2007). This issue is addressed by looking at various envi-
ronmental information sources and their different effects on the sensing of threats
as opposed to the sensing of opportunities. As mentioned in Chapter 3.3.2, the
classification of environmental information depends on the information richness,
controllability, and information diversity (Anderson & Nichols, 2007; White,
Varadarajan, & Dacin, 2003). Therefore, the question to ask is whether the envi-
ronmental source, or the information from the environmental source, has such a
characteristic, and therefore tends to have a different effect on whether it is sensed
as being an opportunity or a threat. Thereby, the dependent construct “sensing
performance” needed to be divided into “sensing opportunities” and “sensing
threats”, and hypotheses have been examined separately for each aspect of the
sensing performance. In order to complete the picture all environmental sources
have been set in relation to both dimensions of sensing performance. The gathering
and analysis mode has not been addressed in Model 2, since there were no theo-
retical assumptions which would have led to profound hypotheses. For reasons of

clarity, environmental dynamism has not been examined in this model.
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Figure 4 provides an overview of the examined relationships of Model 2. The con-
crete derivation of this model’s hypotheses will be described in the following sec-
tions. The derivation of the hypotheses is partially based on explanations by An-
derson and Nichols (2007).

Environmental Sourcing

H1 Customer
Exchange
H2 End-User
Exchange

H3 Supplier Exchange Sensing
Oppor-

H4 Complementor
P tunities |\ (H12a)

Exchange

HS5 Competition Focus

H6 Competition Business
Exchange Perfor-
H7 Research mance
Institution Exchange

HS Supporting (H12b)
Institution Exchange

HO9 Internal Sourcing

H10 External
Networking
H11 Impersonal
Sourcing

Figure 4 - Overall Model 2 - Environmental Sourcing Differences between Sensing Opportunities and
Sensing Threats
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While Figure 5 provides an overview of the hypothesized effects of the different
environmental sourcings on sensing opportunities, and of sensing opportunities on
business performance,

Figure 6 illustrates the effects of different environmental sourcings on sensing

threats and of sensing threats on business performance.

Environmental Sourcing
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Institution Exchange

H5a Competition Focus

H9a Internal Sourcing +

H10a External -
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H11a Impersonal
Sourcing

Figure 5 - Hypotheses regarding Sensing Opportunities
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Environmental Sourcing
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Figure 6 - Hypotheses regarding Sensing Threats
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4.2.2.1 Environmental Sourcing, Sensing Opportunities, and Sensing
Threats

In this section the hypotheses of different environmental sourcings will be de-

rived separately for each part of the sensing performance.

Value Chain Partners and the Sensing of Opportunities and Threats

As mentioned in the hypotheses derivation section of Model 1, customer
exchange, end-user exchange, and supplier exchange lead to a higher market
orientation. Based on this generated knowledge and the improved understanding
of such value chain partners, new business opportunities or business threats, such
as new customer preferences, could be identified, indicating a better sensing
capability, which means a better sensing of opportunities and threats
(Harmancioglu, Grinstein, & Goldman, 2010; Hurmelinna-Laukkanen, 2012).

It cannot be learned from the literature whether there are differences between
sensing threats and sensing opportunities in regard to supplier exchange and end-
user exchange. Looking at the classification criteria for threats and opportunties
as described in the theoretical foundation section (Chapter 3.3.2.), no specific
manifestation in information richness, controllability, or information diversity can
be found in these sources. Since the literature (Kohli, Jaworski, & Kumar, 1993;
Matsuno, Mentzer, and Rentz, 2000) suggests that an exchange with end users or
suppliers leads to a higher market orientation, and market orientation implies close
contact with environmental changes, it is assumed that this will also lead to a

higher sensing capability, meaning a better sensing of opportunities and threats.

The only source which might have a different and potentially even stronger effect
in regard to sensing opportunities as opposed to sensing threats is customer
exchange. Customers are among the most important information sources, espe-
cially in regard to the generation of new and innovative ideas (Harmancioglu,
Grinstein, & Goldman, 2010; Hyland, Marceau, & Sloan, 2006; Robbinson &
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Stubberud, 2011). Lukas and Ferrell (2000) found that a customer-oriented firm
launched more "new-to-the-world" products, and thus had a greater amount of
breakthrough innovations, which indicates the discovery of opportunities. The
more frequently the partners interact, the more they can develop an understanding
of each other's needs, and thus interpret the tacit knowledge (Cavusgil et al., 2003)
residing inside the company's system (information about cultural values, for ex-
ample) (Harmancioglu, Grinstein, & Goldman, 2010). With information like this,
the company is able to gain insight into the latent needs and decision processes of
customers, and can therefore discover new market opportunities (Harmancioglu,
Grinstein, & Goldman, 2010). Since the customer segment is considered a reliable
source (in comparison to the competitor sector, for example) (Auster & Choo,
1993), the perceived controllability is high, which also leads to a situation tending
to be perceived more as an opportunity than a threat (White, Varadarajan, & Dacin,
2003).

Therefore the following is assumed:

Hypothesis Hla. Customer exchange is positively associated with a

company’s sensing of opportunities.

Hypothesis HIb. Customer exchange is positively associated with a

company’s sensing of threats.

Hypothesis Hlc: Customer exchange is more positively associated with
a company’s sensing of opportunities than a company’s sensing of

threats.

Hypothesis H2a. End-user exchange is positively associated with a

company’s sensing of opportunities.

Hypothesis H2b. End-user exchange is positively associated with a

company’s sensing of threats.

Hypothesis H3a. Supplier exchange is positively associated with a

company’s sensing of opportunities.
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Hypothesis H3b. Supplier exchange is positively associated with a

company’s sensing of threats.

Complementors and the Sensing of Opportunities and Threats

As mentioned in the hypotheses derivation part of Model 1, there has been
considerably less attention paid to a further market participant relevant to
exchange: the provider of complementary goods. As many companies experience
dependency in this area, a complementary goods provider might be a good source
of information on changes in the market. This information might help companies
to identify new developments in their business environment more easily,
indicating a better sensing capability, which means a better sensing of
opportunities and threats (Teece, 2007).

In the literature, there is no indication to be found that there might be a different
effect of complementor exchange on the sensing of threats or the sensing of
opportunities. Since information quality, reliability, and scope from a
complementors’ exchange may vary in any direction, no clear differentiating
effect can be assigned to this exchange channel (White, Varadarajan, & Dacin,
2003). That is why it can be assumed that complementor exchange affects both the
sensing of threats and the sensing of opportunities to the same extent. Hence:

Hypothesis H4a. Complementor exchange is positively associated with a

company’s sensing of opportunities.

Hypothesis H4b. Complementor exchange is positively associated with a

company’s sensing of threats.

Competitors and the Sensing of Opportunities and Threats

As early as 1980, Porter pointed out the importance of considering the competition

to be able to anticipate competitors’ actions. Since researchers (Kohli & Jaworski,
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1990; Matsuno, Mentzer, & Rentz, 2000) confirm that there is a higher market
orientation when competition is observed regularly, it is to be assumed that this
competitor orientation or focus also leads to a better sensing of opportunities and
threats. This relation has already been addressed in Model 1, and will be examined
in a more differentiated way here in Model 2. Since no explanation or research
study could be found concerning differences of competition focus between the
sensing of threats and the sensing of opportunities, it might be that there are no
differences. This leads to the assumption that competition focus affects both the

sensing of threats and the sensing of opportunities to the same extent.

On the basis of a literature review on this topic, it is considered to be appropriate
to include the effect of competition exchange in this model. In the literature, there
are contradictory views as to whether the relationship between competition
exchange and the sensing of opportunities and threats is positive or negative,
because cooperation with competitors brings with it a certain potential for conflict.
On the one hand, contact with competitors could enhance know-how in the
organization, and may therefore help identify threats or opportunities
(Hurmelinna-Laukkanen, 2012; Jung-Erceg et al., 2007), but on the other hand,
information on market developments, such as new customer segments or new
regulations emerging, might lead to a competitive advantage, and may result in
competitors being reluctant to pass on this information. In turn, this might lead to
protective behavior between competitors, which would cast doubt on the value of
the information exchanged (Hurmelinna-Laukkanen, 2012). Since companies do
not, for their part, wish to disclose sensitive information that is related to success,
but would like to get that information from their competitors, it can be assumed
that companies taking part in a strong competitive exchange might fail to
recognize relevant market developments, and that their sensing capability might

therefore be diminished by a reduced sensing of opportunities and threats.

One has to wonder whether this effect might be different depending on whether it
is a question of a threat or an opportunity. The “competition” as a source is linked
with a particularly large perceived uncertainty (Daft et al., 1988). In general, it is
difficult to obtain reliable information from or about competitors (Auster & Choo,
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1993; Montgomery, Moore, & Urbany, 2005). This deficit would lead to the man-
agement seeing a strategic issue as less controllable, and hence tending to catego-
rize upcoming issues from competitive exchange as threats rather than opportuni-
ties (Jackson & Dutton, 1988). The availability of information could reduce this
effect (White, Varadarajan, & Dacin, 2003), but firms would not be able to gather
enough information from the competition. Consequently, the perceived controlla-
bility would decrease, and the probability of the management categorizing an am-
biguous issue as a threat would increase. This conclusion is supported by what is
known as the "threat bias", where managers tend to see issues as a threat unless
there is strong evidence for seeing them as an opportunity (Jackson & Dutton,
1988).

By combining the general decreasing effect of competition exchange on the sens-
ing of opportunities and threats with the fact that information from the competitor
is considered more of a threat than an opportunity, it can be concluded that there
might be a less negative influence on the sensing of threats than on the sensing of
opportunities. As far as it is known, this has never been empirically proven before,
and will be shown by the results of this study.

In line with the above arguments, the following hypotheses can be suggested:

Hypothesis H5a. Competition focus is positively associated with a

company’s sensing of opportunities.

Hypothesis H5b. Competition focus is positively associated with a

company’s sensing of threats.

Hypothesis H6a. Competition exchange is negatively associated with a

company’s sensing of opportunities.

Hypothesis H6b. Competition exchange is negatively associated with a

company’s sensing of threats.
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Hypothesis H6oc. Competition exchange is more negatively associated
with a company’s sensing of opportunities than a company’s sensing of

threats.

Institutions and the Sensing of Opportunities and Threats

The large majority of institutional cooperations are formed with universities.
These cooperative relationships are a source of knowledge for both small and large
companies and firms and universities make more of an effort to take an active part
in such relationships because they have no need to feel defensive about losing
potentially important information due to a competitive advantage (Fey &
Birkinshaw, 2005; Moller & Rajala, 2007), as already mentioned concerning
Model 1. Ellonen, Wikstrom, and Jantunen (2009) note in their study that
companies that work together closely with universities have a good sensing
capability, which means that these companies are successful in sensing
opportunities and threats. Since the exchange with research institutions is mainly
geared toward generating new ideas or interesting business opportunities, the
sensing effect might be mainly derived from the sensing of opportunities, which
implicates a higher positive effect of research institution exchange on the sensing
of opportunities than on the sensing of threats.

Concerning Model 1, it was further suggested that supporting institutional
structures have a major impact on the market as they may support innovation and
thus influence the competition. Since the assets and knowledge of supporting
institutions could be integrated into new value-added combinations, thereby
shaping the market (Teece, 2007), these institutions might play a relevant role in
market analysis and, because of their purpose, the exchange with these institutions
might primarily help with the discovery of opportunities, which would probably
mean a higher positive effect on the sensing of opportunities than on the sensing
of threats. Based on these arguments, the following can be assumed:
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Hypothesis H7a. Research institution exchange is positively associated

with a company’s sensing of opportunities.

Hypothesis H7b. Research institution exchange is positively associated

with a company’s sensing of threats.

Hypothesis H7c. Research institution exchange is more positively
associated with a company’s sensing of opportunities than a company’s

sensing of threats.

Hypothesis H8a. Supporting institution exchange is positively associated

with a company’s sensing of opportunities.

Hypothesis H8b. Supporting institution exchange is positively associated

with a company’s sensing of threats.

Hypothesis HS8c. Supporting institution exchange is more positively
associated with a company’s sensing of opportunities than a company’s

sensing of threats.

Internal Sourcing and the Sensing of Opportunities and Threats

Regarding the internal sourcing hypotheses of Model 1, it has been explained in
depth that people can be valuable information sources in the business environment,
particularly those who are in direct contact with external constituents within the
company. Furthermore, the great importance which Matsuno, Mentzer, and Rentz
(2000) attached to internal sources for keeping track of external developments
might imply that this sourcing also drives a company’s sensing capability, and
therefore the sensing of opportunities and threats. According to the richness and
diversity of the information from this information source, it can be assumed that
companies are more likely to sense opportunities than threats by using this
environmental sourcing channel (White, Varadarajan, & Dacin, 2003). Hence:
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Hypothesis H9a. Internal sourcing is positively associated with a

company’s sensing of opportunities.

Hypothesis H9b. Internal sourcing is positively associated with a

company’s sensing of threats.

Hypothesis H9c. Internal sourcing is more positively associated with a
company’s sensing of opportunities than with a company’s sensing of

threats.

External Networking and the Sensing of Opportunities and Threats

Hitt et al. (2001), and Helm and Gritsch (2014) suggest that external network
contacts could be particularly rich sources of information on the environment.
Following their argumentation, networks create continuity in social contacts and
dialog, and can supply the latest information on market developments, and thus
increase an organization’s sensing capability and therefore the sensing of

opportunities and threats.

In their study on the behavior of "champions"?, Howell and Shea (2001) found that
the personal network can be seen as the most effective source when scanning for
new ideas. The results of the research by Cavusgil et al. (2003) suggest that due to
the intensive use of the network and the associated tacit knowledge, opportunities
are identified more quickly and efficiently, which in turn can lead to more inno-
vations (Cavusgil et al., 2003). These findings provide the first indication that net-
works are suitable for sensing opportunities. Another argument in favor of the pre-

ferred sensing of opportunities is the diversity of information in a network, which

3 Champions are defined as “individuals, who informally emerge in an organization and make a
decisive contribution to the innovation by actively and enthusiastically promoting its progress
through the critical stages” (Howell et al., 2005: 642).
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goes hand in hand with an increasing sensing of opportunities (Anderson & Nich-
ols, 2007). Although Anderson (2008) found no correlation between the strength
of connections and the diversity of information, he was able to demonstrate that
managers with a larger social network can gather a greater diversity of data. This
could be explained by the fact that an actor can easily switch to another personal
source (Anderson, 2008; Cross & Sproull, 2004). In summary, it can be said that
companies that maintain intensive connections in the network might have a

stronger effect on the sensing of opportunities than on the sensing of threats.
In line with the above reasons, the following might be assumed:

Hypothesis Hl0a. External networking is positively associated with a

company’s sensing of opportunities.

Hypothesis H10b. External networking is positively associated with a

company’s sensing of threats.

Hypothesis H10c. External networking is more positively associated with
a company’s sensing of opportunities than with a company’s sensing of

threats.

Impersonal Sourcing and the Sensing of Opportunities and Threats

Many companies seem to use the obvious external information source of
impersonal sourcing. On the basis of the hypothesis derivation concerning
impersonal sourcing of Model 1, one could deduce that media sourcing delivers
less valuable information as regards recognizing opportunities or threats in the
business environment, and might therefore not provide much support for a
company’s sensing capability. Since impersonal sources only provide limited
feedback and low information richness (Auster & Choo, 1994; Daft & Lengel,
1986), and according to the “threat bias” theory (Jackson & Dutton, 1988),
whereby managers perceive ambiguous issues as more of a threat unless there is
strong evidence for them to do otherwise, members of the organization might
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interpret an issue from this source as more of a threat than an opportunity. There-
fore, the increased use of impersonal sources, and the low diversity of the data
gathered could contribute more to the detection of threats and less to the identifi-

cation of opportunities.
In line with the above reasons, the following might be assumed:

Hypothesis HIla. Impersonal sourcing is negatively associated with a

company’s sensing of opportunities.

Hypothesis HI1b. Impersonal sourcing is negatively associated with a

company’s sensing of threats.

Hypothesis HlIc. Impersonal sourcing is less negatively associated with
a company’s sensing of threats than a company’s sensing of

opportunities.

4.2.2.2 Sensing Opportunities, Sensing Threats, and Business

Performance

According to the findings of Teece (2007) or Tseng and Lee (2014), which have
been fully explained for Model 1, there seems to be a specific link between sensing
and a company’s business performance. After having illustrated the effect of
sensing on the business performance in Model 1, a further question arises as to
whether sensing threats and sensing opportunities might each have a different
impact on business performance.

Dutton (1992) deals extensively with the issue of opportunity recognition or con-
struction and their effects on organizational change. She shows that the assessment
of a situation or condition as an opportunity has a psychological impact on man-
agers and members of an organization. She postulates, for example, that individu-
als who see an issue as an opportunity receive more support to exploit it, because
other people are inspired by positive emotions and values as well (Dutton, 1992).
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In her study, this indicates that employees in the organization are ready to perform
and contribute to an improvement in performance when an opportunity is detected.
Further, she argues that an “opportunity” label leads to a more future-oriented at-
titude, and even if the company was less successful in the past, a positive new
beginning could be signaled which is collectively motivating. The future orienta-
tion also gives the individuals a greater degree of freedom in thought and action,
which leads to the enhancement of individuals’ willingness to invest resources
(Dutton, 1992). If one also takes a look at the results of Ngo and O'Cass (2012),
who postulate a positive relation between marketing resources and the company's
performance, it can be seen that greater commitments of corporate resources lead
to better business performance. These aspects might also suggest that the discov-
ery or interpretation of opportunities within the company promotes the motivation
of the members of the organization and their willingness to support strategic is-
sues. In turn, this could lead to better business performance.

Concerning the response to a threat, there is a divergent perspective that has been
widely discussed in the literature (Anderson & Nichols, 2007; Chattopadhyay et
al., 2001; White, Varadarajan, & Dacin, 2003). First, the prospect theory assumes
that losses are weighted more than gains, and that individuals are willing to take
more risks when they are confronted with possible disadvantages (Kahneman &
Tversky, 1979). Therefore, the responses to risks are more extreme than the re-
sponses to gains (Tversky & Kahneman, 1986). This would lead to a manager
committing more resources when confronted with an issue related to a threat, for
example (White, Varadarajan, & Dacin, 2003). Consequently, the willingness to
make a risky response could also result in greater commitments of company re-

sources, and thus lead to better business performance.

However, the threat-rigidity thesis assumes that problems lead to stress and anxi-
ety for individuals, and that they are also aware of the probability of loss. As a
result, the actions of an organization are less flexible and less diverse, because the
controllability is limited under these circumstances, and the power is more con-

centrated or lies at higher levels in the company. Here, the decision-makers often
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rely on very familiar responses and more rigid structures to improve the control-
lability. Since flexibility is very important in response to environmental changes,
this rigid behavior can be a disadvantage for the performance of the organization.
As a consequence, the performance of the firm could decline because of the in-

creased sensing of threats (Staw, Sandelands, & Dutton, 1981).

This diverse argumentation based on the two theoretical strings “prospect theory”
(Kahneman & Tversky, 1979) and the “threat-rigidity” theory (Staw, Sandelands,
& Dutton, 1981) shows the multidimensionality of threats and opportunities best
(Jackson & Dutton, 1988; Thomas, Clark, & Gioia, 1993). Although very few
researchers have integrated these two theories into their multidimensional
conceptual models examining the effects of threats and opportunities on
organizational actions (Ocasio, 1995), no empirical test of such a model has been
reported, except by Chattopadhyay et al., 2001. Though both views have their jus-
tification, there is a research stream (House, Rousseau, & Thomas-Hunt, 1995;
Katsuhiko, 2007; Ruefli et al., 1999; Thaler & Johnson, 1990) which argues that
prospect theory was inferred from laboratory experiments with individuals, and
did not investigate the risk behavior on an organizational level. Following these
arguments, the threat-rigidity theory seems to fit the context of this study better.
Building on this, the hypotheses are as follows:

Hypothesis Hl2a. Sensing opportunities is positively associated with a

company’s business performance.

Hypothesis HI12b. Sensing threats is positively associated with a

company’s business performance.

Hypothesis H12c. Sensing of opportunities is more positively associated
with a company’s business performance than with a company’s business

performance in regard to sensing threats.



5  Methodical Foundations and Operationalization
5.1  Methodical Foundations
5.1.1  Basics of Structural Equation Modeling

The structural equation analysis, which is used for this study, is one of the multi-
variate analysis methods examining structure (Backhaus & Weiber, 2007). When
there is a complex relation structure between manifest or latent variables, and the
aim is to examine the effect correlations quantitatively, a structural equation anal-
ysis is recommended (Weiber & Miihlhaus, 2010). According to the fact that
Model 1 includes a context variable (“environmental dynamism”), and both mod-
els in this study have a high complexity, the structural equation modeling seems
to be ideal for quantitatively examining the cause-effect relationships. In contrast
to classical regression analysis, with which unilateral correlations are estimated,
structural equation analysis examines complex variable relations, which represent
causal guesses about the relation structure between the variables considered. The
variables in the hypotheses can therefore be independent but also dependent vari-
ables, like the “sensing performance” variable in Model 1 (Backhaus et al., 2011;
Weiber & Miihlhaus, 2010). The structural model represents the relation between
exogenous and endogenous constructs, while the measurement model describes
the causal relationships between a construct and its indicators (Backhaus, Erich-
son, & Weiber, 2013).

5.1.2  Formative vs. Reflective Measurement

According to Blalock (1964), two kinds of measurement models can be used for
the operationalization of constructs: either a reflective, or a formative measure-

ment model.
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Formative measurement models follow a regression analytical approach, with the
special feature, however, that no empirical measurement values are available for
the latent variables as dependent variables. Therefore, these variables have to be
estimated in relation to other latent variables. In contrast to this, reflective meas-
urement models follow a factor analytical approach, and assume that there are high
correlations between measurement variables which are caused by the latent varia-
ble (Weiber & Miihlhaus, 2010).

Table 2 shows the concrete differences between reflective and formative measure-
ment models. This table is based on Jarvis, MacKenzie, and Podsakof (2003), and
Weiber and Miihlhaus (2010), and provides four essential criteria and their related
implications, which serve as a decision base for identifying the right measurement
model. These criteria are: the direction of causality between the construct and the
respective indicators, the exchangeability of the indicators, the covariance be-
tween the indicators, and the integration of the indicators in a joint nomological

network.



Methodical Foundations

87

Criteria Formative Measurement Model  Reflective Measurement
Model

Direction of From the indicators to the the From the construct to the in-

Causality construct: dicators:

— Indicators are defining Indicators repre-
characteristics of the sent the facets of
construct the construct

—  Characteristics of the Changes in the
indicators should lead construct should
to changes in the con- lead to changes in
struct indicators’ char-

acteristics
Exchangeability  Indicators do not need to be ex- Indicators should be ex-
of the Indica- changeable: changeable:
tors

- Indicators do not need
to have the same con-
tent

—  The exclusion of an
indicator could change
the conceptual frame
of the construct

Indicators should
share the same
content or a joint
topic

The exclusion of
an indicator
should not change
the conceptual
frame of the con-
struct

Covariance be-
tween the Indi-
cators

Indicators do not need to be co-
varied

Indicators should be co-var-

ied

Nomological
Network of the
Indicators

The nomological network of the
indicators can be different

—  Indicators do not need
to have the same ante-
cedents and conse-
quences

The nomological network of
the indicators should not be

different

Indicators need to
have the same an-
tecedents and
consequences

Table 2 - Decision Criteria for the Identification of Formative and Reflective Measurement Variables
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In the following, some explanations of the different characteristics of each meas-

urement model as illustrated in the table above are provided.

As the name suggests, formative indicators form the construct, and are therefore
not exchangeable. If an indicator is excluded, the conceptual frame of the construct
changes. Therefore, each indicator is necessary to capture the full picture of the
construct in this case. As a consequence, the indicators do not necessarily need to

be co-varied, and do not need to have the same antecedents and consequences.

In contrast to formative indicators, reflective indicators reflect the characteristics
of the construct, whereby a change in the construct’s value simultaneously leads
to a change in the indicator’s value. Reflective indicators are more exchangeable
because they are correlated, and their content is identical. In addition, the variation
of an indicator leads to the variation of another indicator, meaning covariance.
Therefore, the exclusion of an indicator has no effect on the conceptual framework
or content of the construct. Further, reflective measured constructs have a joint
nomological network, which means that the antecedents and consequences of the
indicators are the same (Diamantopoulos & Winklhofer, 2001; MacKenzie, Pod-
sakoff, & Podsakoff, 2011).

Although there is a prominent use of reflective measurement in the research, form-
ative measurement models might have been correct in many cases (Fassott & Eg-
gert, 2005; Weiber & Miihlhaus, 2010). In their meta-analysis of 25 articles, for
instance, Fassott and Eggert (2005) discovered that most of the constructs have
been handled as reflective, while the indicators have been formulated as if they
were formative. By analyzing 34 articles from the Journal of Marketing, Eberl
(2004) found that 11% of the constructs had been measured incorrectly as reflec-
tive instead of formative. Nevertheless, there are basic differences between these
methods which should be considered in the analysis of a causal structure (Weiber
& Miihlhaus, 2010), since a false specification can lead to a false statistical eval-

uation, not to mention incorrect research results, or implications for management
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(Eberl, 2004; Weiber & Miihlhaus, 2010). Chapter 5.2, which covers the opera-
tionalization and measurement of the models used, will show why a reflective

measurement model is used for this study.

5.1.3  Covariance-Based vs. Variance-Based Approaches

The different causality direction between the measurement variables and a latent
variable makes it necessary to use different analysis instruments to examine the
respective measurement model (formative or reflective). As observed above, re-
flective measurement models are verified with the confirmatory factor analysis,
and formative measurement models are verified with a regression analytical ap-
proach. However, it must also be considered whether a covariance-based or vari-
ance-based approach should be used for the modeling and examination of a causal
model (Weiber & Miihlhaus, 2010). Covariance analytical and variance analytical
methods are often considered to be substitutive regarding the empirical analysis of
causal models, but there are some basic differences.

The covariance-based method uses an integrated and simultaneous estimation of
the causal structure of a model in total. What matters in this respect is not the
reproduction of the original data (case values), but the reproduction of a variance-
covariance matrix, which reflects the empirical measured relations between all
measurement variables. Therefore, the covariance-based approach is one that tests
the full set of variable relations, and is hence ideal for theory evaluation (Weiber
& Miihlhaus, 2010).

In the case of missing information or a relatively small information base concern-
ing the “true” causal structure, covariance-based analysis with statistical programs
like LISREL or AMOS no longer works. Therefore, Wold (1966, 1980, 1982) in-
itiated a different variance-analytical approach based on the reproduction of the
original data matrix to obtain usable results from this “reduced” information base,
called Partial Least Square (PLS). As the name suggests, this approach is based on
a least square estimation, and can also be used for a small sample. Meanwhile,
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there are different statistical programs, such as LVPLS or SmartPLS, which use
this approach (Weiber & Miihlhaus, 2010). While covariance-based approaches
estimate the relations in the structural model based on the factor variance alone,
and disregard the individual residual variance, the variance-based approach, like
PLS, is additionally determined by the measurement error variance, and hence can
only capture the relations in the structural model in a restricted way, in contrast to
the covariance-based analysis, which provides very reliable estimates.

Since this empirical study has a large sample size, meaning that an extensive in-
formation base is given, and since the structural relationships should be repro-
duced as realistically as possible in order to provide a substantiated examination
of theory-based hypotheses, the decision was made to select the “hard-modeling”
covariance-based approach. Even if both covariance-based and variance-based ap-
proaches can model and examine both reflective and formative measurement mod-
els, covariance-based approaches are primarily intended to be used for reflective
measurement models (Weiber & Miihlhaus, 2010).

5.2 Measures and Operationalization

As far as possible, existing measures were used to develop the items and scales.
As only a few empirical studies have been carried out directly in regard to the
sensing topic as part of the dynamic capabilities framework, existing items from
related research contexts have been integrated, and adapted to fit the concept of
this study. All of the relationships in Model 1 and 2 were measured according to
the respondents’ subjective assessment based on a six-point Likert scale. Referring
to Fuchs and Diamantopoulos (2009), a single-item measurement for most
constructs was used, since most constructs are specific and unidimensional in
terms of Rossiter (2002).

Table 3 provides an overview of all items used, followed by the description of the

respective measures.
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Environmental Sourcing

Customer Exchange

1. How often, compared to your competitors, does your company meet direct cus-
tomers to figure out what products or services could be of value to them in the fu-
ture?

End-User Exchange
2. How often, compared to your competitors, does your company meet end users to
figure out what products or services could be of value to them in the future?

Supplier Exchange
3. In our company, we exchange with suppliers very often about market develop-
ments and their plans and activities.

Complementor Exchange
4. In our company, we exchange with providers of complementary goods very often
about market developments and their plans and activities.

Competition Focus
5. We constantly benchmark ourselves against our competitors.
6. We have extensive information about our competition.

Competition Exchange
7. In our company, we exchange with competitors very often about market develop-
ments and their plans and activities.

External Networking

8. To what extent do employees of your company actively participate in business
networks?

9. How strongly is your company engaged in associations?

Impersonal Sourcing
10. To what extent does your company use media to be able to estimate market de-
velopments better?

Research Institution Exchange
11. In our company, we very often exchange information with universities or other
research institutions about market developments and their plans and activities.

Supporting Institution Exchange
12. In our company, we very often exchange information with supporting institutions
about market developments and their plans and activities.
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Internal Sourcing
13. We operate very intensively in internal market research.

Environmental Gathering & Analysis Mode

Gathering and Analysis Intensity

14. We take a lot of time for gathering and analyzing market information.

15. If something is not clear, we analyze it again.

16. Before we make a decision in our company due to market changes, we need to
conduct extensive research and analysis.

Systematic Approach

17. To what extent does your company undertake a concentrated search for changes
in the market environment?

18. In our company, market information is gathered and analyzed according to a
clear structured approach.

19. The gathering and analysis of market information happens continuously.

20. In our company, new relevant information always leads to a reconsideration of
our own decisions.

Pragmatic Approach
21. I would describe our analysis methods as being very pragmatic.

Holistic Macroeconomic View

22. In our company, we have regular meetings to discuss general macroeconomic in-
formation (e.g., interest rates, exchange rates, GDP, industry growth rates, inflation
rates) and their effect on our company.

23. In our company, we have regular meetings to discuss the regulatory framework
and its effect on our company.

24. In our company, we have regular meetings to discuss political developments
(e.g., intergovernmental initiatives, governmental fiscal planning) and their effect on
our company.

25. In our company, we have regular meetings to discuss general social trends (e.g.,
environmental awareness, emerging lifestyles) and their effect on our company.

26. In our company, we have regular meetings to discuss demographical trends (e.g.,
ageing society) and their effect on our company.

Endogenous Variables

Sensing Performance

27. As soon as an opportunity for our company arose from market changes, we were
always the first to recognize this opportunity in the last three years.

28. As soon as a threat to our company arose from market changes, we were always
the first to recognize this threat in the last three years.

29. In comparison to our competition, we recognized far fewer opportunities in the
last three years. (reverse-coded)
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Business Performance

30. How would you evaluate the development of your company in comparison to
your main competitors in terms of sales revenue growth?

31. How would you evaluate the development of your company in comparison to
your main competitors in terms of market share?

32. How would you evaluate the development of your company in comparison to
your main competitors in terms of profitability?

Moderating Variable

Environmental Dynamism

33. Our company needs to change its products or services frequently to be able to
keep pace with the competition.

34. Products or services quickly become obsolete in our market.

35. Technology changes faster in our market than in other markets.

36. Customer needs differ strongly between the different customer segments in our
market.

Control Variables

Firm Size

37. What is the number of persons currently employed at your company?
Risk-taking

38. In our company, we have a disproportionate tendency to take risks.

Table 3 - Variables

Sensing Activities Measures

To examine a company’s sensing capability, the activities affecting the ability to
sense opportunities and threats have to be measured. As mentioned in the
introduction sections (Chapter 1.4 and Chapter 3.3), the sensing capability has
been divided into the sensing activities, which consists of the “environmental
sourcing” and the “environmental gathering and analysis mode”, and the actual
sensing performance of a company. To capture the sourcing activities, items from
the MO and MARKOR scale have been used (Kohli, Jaworski, & Kumar, 1993;
Matsuno, Mentzer, & Rentz, 2000). For the “environmental gathering and analysis
mode”, items have been derived from Aguilar’s (1967) and Daft and Weick’s
(1984) concepts of environmental scanning. These items have been reformulated

and adapted to fit the understanding of and perspective on sensing prevalent in the
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literature (Barreto, 2010; Teece, 2007, 2012). Furthermore, other relevant items
have been included regarding the concept of sensing which were derived from
suggestions found in the research on dynamic capabilities (Ambrosini & Bowman,
2009; Barreto, 2010; Teece, 2007, 2012).

Environmental Sourcing Measures

In this study, the ‘environmental sourcing’ dimension was measured with thirteen
items. The first questions were derived from the MARKOR and MO scale, and
relate to the exchange with the typical market players (customer, supplier, end-
user, and competitor) (referring to questions 1, 2, 3, 5, 6, 7 in the table). The
aspects of external network exchange, internal sourcing, and impersonal sourcing
were derived from Matsuno, Mentzer, and Rentz ’s (2000) framework (questions
8,9, 10, 13). The literature on dynamic capabilities and, above all, Teece (2007)
also suggest focusing on complementors and institutions as environmental
information sources in order to gain a sustainable competitive advantage over

time, which has also been integrated in Model 1 and 2 (questions 4, 11, 12).

Environmental Gathering and Analysis Mode Measures

Since the aim of this thesis is to figure out activities as specifically as possible, it
was also necessary to break the environmental gathering and analysis mode down
according to literature recommendations (Aguilar, 1967; Kirzner, 1973; Teece,
2007; Matsuno, Mentzer, & Rentz, 2000; Flores et al., 2012) to the “gathering and
analysis intensity”, the “systematic approach”, the “pragmatic approach”, and the
“holistic macroeconomic view” (questions 14 - 26). While the measures for the
gathering and analysis intensity have been derived from Kirzner (1973), and Teece
(2007), the measures for the systematic approach are based on Aguilar (1967), and
Flores et al. (2012). The measure for the pragmatic approach is based on the

outcome of the pre-study (10 top management interviews) and pre-test
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(consultation of top managers and academic experts) of this study, confirming that
everybody understands the same thing by a pragmatic approach, as defined in the
hypotheses derivation section in Chapter 4.2.1. The inclusion and
operationalization of the holistic macroeconomic view comes from Matsuno,
Mentzer, and Rentz (2000).

Sensing Performance Measures

Based on the understanding of sensing presented here, which has been derived
from Teece’s (2007) and Schreyogg & Kliesch-Eberl’s (2007) concept of sensing
as mentioned in Chapter 3.2, useful operationalization efforts were found in the
market-orientation scale by Kohli, Jaworski, and Kumar (1993), and Matsuno,
Mentzer, and Rentz (2000). Then the sensing performance of Model 1 was
measured as the actual achievement of sensing opportunities and threats (questions
27 —29), to visualize the effect of a company’s sensing capability.

For Model 2, this sensing performance was divided into the two dimensions
sensing opportunities (question 27) and sensing threats (question 28).

Business Performance Measures

In line with Anand and Ward (2004), and Richard et al. (2009), market share, sales
growth, and profit as the organization’s outcomes were used for business
performance (questions 30 — 32). The performance development was investigated
over the last three years, as this represents the success of a company better than
current year figures. It also means that large and small companies can be compared
more easily. Each aspect of the company’s business performance was measured
as a single item with the belief that the respondents had answered truthfully
concerning the business situation of their companies, as the absolute
confidentiality of this survey was guaranteed.
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Environmental Dynamism Measures

The environmental dynamism construct is measured based on items from Talke
and O’Connor (2011), and Baum and Wally (2003), who expanded Kohli and
Jaworski’s (1990) market dynamism scale with the technology dynamism in order
to give a more comprehensive picture of the business environment (questions 33
-306).

Control Variables

Company size and risk-taking have been included as controls to ensure that the
relationships examined were not guided by distortion effects (questions 37, 38).
As a control variable, company size might particularly have an influence on the
sensing of opportunities and threats, as larger organizations may tend to be more
successful at sensing threats or opportunities because of their greater slack
resources, and the fact that they have more specialists, such as risk management
officers. Company size was controlled further in terms of business performance,
as it has been suggested by many researchers that size can have an impact on
organizational practices because it often stands for organizational complexity (e.g.
Smith, Collins, & Clark, 2005).

The control variable risk-taking was included in the models, since this might have
an impact on sensing relations, as companies which are more willing to take risks
might also be able to sense opportunities and threats more easily (Jambulingam,
Kathuria, & Doucette, 2005).



6 A New Empirical Study
6.1  Research Design of the Study
6.1.1  Survey Development and Questionnaire Concept

The questionnaire was generated based on the procedures recommended by
Churchill (1979), and Gerbing and Anderson (1988). The method of investigation
applied in this study evolved through a combination of exploratory qualitative
interviews, a review of the literature on sensing, and a survey pretest.

The qualitative interviews were conducted with corporate executives from
different German companies of different sizes and from different sectors. These
companies with contrasting characteristics were selected so that potential
differences concerning the aspects investigated could be identified. This method
is also supported by Eisenhardt (1989). The main aim of the interviews was to
match the practical viewpoint with the literature-based model, and also to gain
perspectives from different firms and sectors. Thus, the hypotheses of both models
could be logically evaluated and operationalization could be pre-screened (Attes-
lander, 1984). The interviews were conducted according to typical case study
approaches (Yin, 2014), a method supported by many researchers (e.g. Eisenhardt,
1989), in order to explore and examine the theory.

The aim here was not to create case studies, but just to use this method as a
professional analysis tool to verify the theory. The results that emerged helped to
make the main survey more practical and focused. By employing this approach,
literature-based concepts, constructs, or items which have been examined under
different conditions from those of this study (other regions or countries, or specific

industries, for example) could be correctly transferred to the context here.

To create the standardized questionnaire, care was taken to use a potential

common-method bias, meaning systematical distortions of the response behavior.

© Springer Fachmedien Wiesbaden GmbH 2018
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According to Podsakoff et al. (2003), the following aspects of the questionnaire

were integrated to prevent the common-method bias:

e Guarantee of anonymity for the respondents at the beginning of the
survey

e Anappealing and varied survey layout

e Different scale descriptions

e  No item-ambiguity

e  Separation of the questions on dependent and independent variables in

the questionnaire

The adapted, structured questionnaire was subsequently pretested by various
academic research experts and top managers who were representative for the
sample. It was therefore possible to obtain information on the simplicity, neutrality
and clarity of the questionnaire (Helm & Gliick, 1997). According to the experts’
remarks, there was no doubt about any unambiguous understanding of the
questions. The experts’ remarks were aligned with the theory and past research
outcomes, and it was thus possible to draw up a suitable and unequivocal

questionnaire.

To conduct this survey, the top executives were invited personally by email to
respond to the questions online. An online survey was chosen because it is an
appropriate method of selecting standardized, quantitative data (Kerlinger, 1979;
Henning-Thurau & Dallwitz-Wegner, 2002). In contrast to other research ap-
proaches, a mail or online survey has the advantage of a wide reach, no interviewer
bias, low distribution bias, as well as cost and time savings (Sittimalakorn & Hart,
2004). To provide the respondents with an incentive to participate, they were

promised a summary of the results by mail.
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6.1.2  Sample Selection and Description

To conduct this study, members of the executive board and top management of
German companies were contacted. They were required to have the ability to
assess sensing activities, environmental dynamism, the company’s actual sensing
of opportunities and threats, and their company’s business performance. Even if
top management do not perform all the examined activities directly, their position
means that they are still involved and well informed about such activities, since
related changes have an impact on company performance. Consequently, the data
is generated by an informed single source. The persons contacted represented the
respective company (Day & Lord, 1988). Research assumes that persons from the
top management serve as key informants on this topic, so the methods used in
previous studies, where the top managers of companies served as the main
informants (e.g., Danneels, 2008), were applied.

The sample frame used was the DAFNE company database. In a first step, the
sample was narrowed down based on the company size (> 100 employees). The
organizational structures of smaller companies are less formal, which makes it
quite difficult for the respondents to provide a clear and valid assessment of
sensing practices used throughout the organization (Foss, Lyngsie, & Zahra,
2013). Of the recieved questionnaires, some needed to be excluded because of
missing values or “speedster” response behavior!. When the return rate to the
original sample was compared, no relevant non-response bias or incentive effect
was found.

4 In this context a speedster is a respondent who clicks through the questionnaire quite rapidly and
chooses the same answer category for each question, regardless of what might be the right answer.
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Figure 7, Responding Companies

Figure 7 illustrates the responding companies classified by company size. This
figure shows that all company sizes are well represented by the set of respondents,
which is similar to the original sample distribution.

6.2  Empirical Evaluation of the Structural Equation Models
6.2.1  Model 1 — The Sensing Capability
6.2.1.1  Data Analysis

The hypotheses of Model 1 were examined by employing a structural equation
modeling with maximum likelihood estimation. To use a maximum likelihood
estimation in the context of a covariance-based structural analysis, it is first
necessary to assess if a multi-normal distribution of the data is given (Weiber &
Miihlhaus, 2010). According to the Kolmogorov-Smirnoff test, which indicates a
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normal distribution on an indicator level, and the test of the multivariate kurtosis
coefficient (Browne, 1982) for the multivariate normal distribution, it can be
confirmed that there is no serious infringement of the normal distribution of the
data (Bollen, 1989; Weiber & Miihlhaus, 2010).
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First, Hypothesis group 1 (environmental sourcing), Hypothesis group 2
(environmental gathering & analysis mode), Hypothesis 3 and their subhypotheses

were analyzed using the structural equation modeling (Model 1a — Figure 8).
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Then, hypotheses 4a and 4b were verified, which focus on the environmental
dynamic impact on the sensing relationships using a multi-group causal analysis,
which was similar to the approach of Helm and Landschulze (2013). To test this
moderation effect, the data base was divided with a median split (Arbuckle, 2003;
Arbuckle & Wothke, 1999) into a low environmental dynamic and a high
environmental dynamic section (Model 1b/lc — Figure 9/Figure 10). The
comparison of structural effects across the environmental dynamic groups requires
that an investigation of the measurement invariance across the single group models
can be conducted. For the multi-group causal analysis the same model is just
examined under low environmental conditions and under high environmental

conditions.

6.2.1.2 Quality Assessment of the Measurement Model — Validity and
Reliability Measures

The convergent validity of the multi-item constructs was tested by conducting a
principal-axis factor analysis for all exogenous and endogenous variables. The
standardized factor loadings exceed the recommended minimum value of 0.4 for
all items (Ford, MacCallum, & Tait, 1986). In the next step, a confirmatory factor
analysis was performed to finally confirm the validity of the model relations
(Joreskog & Sorbom, 1993).

Cronbach’s alpha for all tested constructs is equal to or above the recommended
minimum level of 0.7 (Nunally & Bernstein, 1994). The average variance
extracted, which should lie above 0.5 (Fornell & Larcker, 1981), or at least above
0.45 (Netemeyer, Bearden, & Sharma, 2003) was also tested. The model also
confirmed these criteria. The average variance extracted with the squared
correlation between the constructs to test for discriminant validity of the multi-
item constructs was compared. The average variance extracted for all constructs
tested is greater than the squared correlation, except for the constructs “gathering
and analysis intensity” and “systematic approach” (Fornell & Larcker, 1981). A

Chi-square difference test on the constructs “gathering and analysis intensity” and
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“systematic approach,” however, resulted in a Chi-square difference value of
38.30, which lies above the required 3.84 (Greenwood & Nikolin, 1996), meaning
that both constructs measure different aspects. Altogether, it can be said that the

constructs are valid and reliable.

It was also examined whether there was a potential non-response bias by
employing a t-test to examine significant differences in the response behavior of
early and late respondents, respectively. The reasons for this are that the responses
given by late respondents tend to be more like those of non-respondents
(Armstrong & Overton, 1977; Jansen, Simsek, & Cao, 2012). However, the t-test
results do not show any significant differences between these groups, indicating

that non-response bias does not play a role in this study.

6.2.1.3 Quality Assessment of the Structural Equation Model

By using the following recommended indices, the fit of data to the hypotheses
from Model la and Model 1b/1c was assessed. First, the Chi? probability should
be above the recommended minimum level of 0.05 (Bagozzi, 1980). Second, the
comparative fit index (CFI) should be above or near 0.90 (Barrett, 2007). Third,
the cut-off point for the standardized root mean square residual (SRMR) should
be below 0.08 (Hu & Bentler, 1999). Finally, the root mean square error of
approximation (RMSEA) has to be less than 0.08 (Browne & Cudeck, 1993).
Neither the goodness-of-fit index (GFI) nor the adjusted goodness-of-fit index
(AGFI) was used, because current simulation studies question the usefulness of
these criteria (Sharma et al., 2005). As presented in

Table 4, the above-mentioned model-fit criteria are all met, which means that the
models analyzed (Model 1a, Model 1b/1c) are acceptable.

The assessment of the measurement invariance to identify the aspects of inequality
for the two environmental dynamic groups held positive results including the
differences in the global fit statistics between the restricted and the baseline
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model/unconstrained models, which have to be smaller than 0.01 (De Jong,
Steenkamp, & Fox, 2007). As an analogy to the approach of Helm and
Landschulze (2013), the variables and items in both groups need to be the same,
which is the case here. Thus, there are no limits on comparing effects between
constructs across the two groups. Further, the Chi? values significantly increase by
imposing equality restrictions on structural weights on top of the restrictions
according to configural and metric invariance (Bensaou, Coyne, & Venkatraman,
1999). Using a chi-squared difference test, the comparability of the results for high
versus low levels of environmental dynamism (Model 1b and 1c¢) was further
confirmed. Obviously, environmental dynamics moderate the effects between
some of the constructs of the model.

Model CF1 SRMR RMSEA Chi? Normed
d.f. Chi?
Model 1la: 091 0.06 0.05 699 368 1.9
Overall Sample
Model 1b/1c: 0.89 0.07 0.03 1.165 736 1.6
Subsamples

Table 4 - Model 1 Statistics
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6.2.1.4

Results of Model 1

A New Empirical Study

Figure 8 below reports the results for the overall sample (Model 1a),
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while Figure 9 and Figure 10 present the results for the moderating effect of

environmental dynamism on the sensing relationships (Model 1b, 1¢).
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Environmental sourcing (H1) has a highly significant effect on the sensing
performance. In particular, the exchange with value chain partners (Hla, Hl1b,
Hlc) positively drives the sensing performance. While the complementor
exchange (H1d), the institutional exchanges (H1i, H1j), the external networking
(H1g), and the internal sourcing (H1k) have no significant impact on the sensing
performance, competition exchange (Hle), competiton focus (HI1f), and
impersonal sourcing (H1h) show significant path coefficients to the sensing

performance.

As hypothesized on the environmental gathering and analysis mode (H2), a strong
positive systematic approach (H2b) can be assessed as a predictor of sensing
performance. While the significant strong negative effect of the gathering and
analysis intensity contradicts the hypothesis (H2a), the pragmatic approach (H2c),
and the holistic macroeconomic view (H2d) cannot be confirmed because of

missing significance.

The sensing performance can further be confirmed as a predictor of business
performance (H3).

As many research studies have concluded, environmental dynamism has an influ-
ence on the sensing relationships. A comparison of Figure 9 with Figure 10 shows
that in low dynamic environments, the exchange with all value chain partners,
including end-users and suppliers, plays a significant role in achieving sensing
performance, while in highly dynamic environments, the sensing performance is

primarily predicted by an exchange with the value chain partner customer.

Further, in both environments, competition exchange is negatively related to
sensing performance. For the institutional exchange predictors, it was found that
in a high dynamic environment, research institution exchange is positively related,
and supporting institution exchange is negatively related to sensing performance.
The environmental moderating effect makes clear that the gathering and analysis
intensity, the systematic approach, and the holistic macroeconomic view are only

significantly related to sensing performance in high dynamic environments.
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Interestingly, the pragmatic approach has the opposite effect on the sensing

performance under different environmental dynamics.

To some extent these results stand in contrast to the hypotheses formulated (H4a,
H4b) that environmental dynamism does not just strengthen the relations within
the model, but that it partly leads to different effects. In line with Wilhelm,
Schlomer, and Maurer’s (2015) interpretation of moderating effects of
environmental dynamism, it can be said that different effects under high and low
environmental dynamism refer to the more extreme environmental conditions
(high and low dynamism). Therefore, the results for the relationships under these
extreme conditions are allowed to differ and can be accepted next to the

hypotheses and results derived from the general sample.

The parameter estimates for the control variables show that there is no significant
effect of firm size on the model’s relationships; however, the risk-taking has a
significant positive impact on the sensing performance of a company. This
indicates that companies which are more willing to take risks are able to sense
opportunities and threats more easily. This effect is not a focal point of this study,
but should nevertheless be taken into consideration, and will be addressed again
in Chapter 6.3.

6.2.1.5  Discussion of Model 1

The results of this study provide a holistic and precise picture of the sensing
capability. The conceptual and empirical approach to sensing yields several new
insights for science and management. Before the concrete implications and
insights are discussed, the general contributions of the analysis of Model 1 are

given below:

(1) The study of Model 1 delivers a concrete empirical model for one dimension
(sensing) of the dynamic capabilities frame, thereby responding to numerous calls
for future research that suggested this abstract concept be broken down into
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concrete and manageable aspects. To achieve this, measures and constructs were

developed to investigate the sensing concept.

(2) By examining concrete environmental sourcings in relation to sensing,
information about the impact of specific sources used for gathering environmental
information on the sensing of opportunities and threats is delivered. Encompassing
all the relevant environmental information sourcing channels, including those of
the dynamic capabilities framework, represents a further advance in management

research.

(3) Since the sensing activities have been classified into “environmental sourcing”,
and the “environmental gathering and analysis mode”, this study is the first to
introduce a concept which integrates both the environmental sources and the way
these sources are interpreted. Using this approach, the effects of sources are
compared with the effects of the gathering and analysis mode, providing insights
into the impact differences between these dimensions of sensing.

(4) The moderating variable environmental dynamism has been included in this
study. The sensing relations could thereby be determined for low and high
dynamism in the environment, and actually show differences between these two
conditions, which means that different mechanisms form the sensing capability in

different dynamic environments.

The overall contributions become more tangible when looking at the concrete
contributions of the study of Model 1, which will be provided in the following.
This begins with insights regarding “sensing performance and business
performance”, followed by those on “environmental sourcing and sensing
performance” and ends with those on the “environmental gathering and analysis
mode, and sensing performance”. The findings on the moderating effects of

environmental dynamism have been included in the respective parts concerned.
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Sensing Performance in Relation to Business Performance

In this study, it is proposed that the actual identification of opportunities and
threats is directly related to the financial success of companies, because this
achievement reflects a good understanding of the market and a quick and effective
response to external change, which is the fundament for companies’ long-term
success (Tseng & Lee, 2014; Yang & Liu, 2012). This was examined, and in terms
of the specific results, sensing performance has a strong positive relationship with
business performance. This finding supports the argument as hypothesized that the
ability to perceive threats and opportunities is a key ingredient for the good
financial performance of companies. The rather strong effect of sensing
performance on business performance delivers also an answer to prior research
discussions if there is a direct or indirect link between dynamic capabilities and
organizational outcomes (Eriksson, 2014). The strong positive results between the
two constructs sensing performance and business performance further proves that
at least sensing, as one dimension of the DCs, positively affects company’s
performance, and thereby addresses another research gap questioning the positive
effect between DCs and organizational outcome which has been automatically
assumed in the literature (Eriksson, 2014).

Table 5 highlights the effects of the sensing activities on the sensing performance.
This is potentially important because prior research did not focus on sensing
activities in conjunction with sensing success, and therefore did not investigate a

comprehensive picture of sensing or the sensing capability.
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Sensing Activities Overall D ngl} Low'
ynamism Dynamism
Customer Exchange + + +
End-User Exchange + n.s. +
Supplier Exchange + n.s. +
Competition Focus + + n.s.
Competition Exchange - - -
Impersonal Sourcing - n.s. n.s.
Research Institution Exchange n.s. + n.s.
Supporting Institution Exchange n.s. ) n.s.
Gathering and Analysis Intensity () ) n.s.
Systematic Approach + + n.s.
Pragmatic Approach n.s. - +)
Holistic Macroeconomic View n.s. + n.s.
LT significant positive effect; ,- significant negative effect; ,,n.s.” not significant; “( )” contrary to

the hypothesis; All effects are significant at p < 0.10

Table 5 - Sensing Activities” Effects on Sensing Performance

Environmental Sourcing and Sensing Performance

The results suggest that the exchange with the main value chain partners drives
the sensing performance of a company. This is consistent with the findings of
Matsuno, Mentzer, and Rentz (2000), who showed the relevance of a value chain
partner exchange in relation to market orientiation. By this study’s findings, the
theory on market orientation can be transferred to a sensing capability theory,
making the value chain partner exchange a relevant part of sensing capability. This
means that the activity of an exchange with customers, end-users, and suppliers
positively drives the probability to discover opportunities and threats. By
comparing environmental sourcing in the two dynamic contexts, a missing end-
user and supplier exchange effect along with a stronger customer exchange effect
on the sensing performance in the high dynamic environment can be assessed. As
described in the results part above (Chapter 6.2.1.4), it can be concluded that when
companies are operating under high levels of environmental dynamism, the only
value chain partner that plays a significant role is the customer, while in low
dynamic environments all three value chain partners drive the sensing success.

This is surprising, since it was assumed that the higher the environmental
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dynamism, the stronger the respective environmental sourcing impact. This
indicates that the sensing capability, and therefore the dynamic capabilities might
appear in the form of different activities depending on the level of environmental
dynamism, which could be a reason for the DC framework still being abstract and
intangible (Barreto, 2010; Eriksson, 2014). One explanation could be that in high
dynamic environments the source’s end-users and suppliers are too far away from

the initial point of change, which is the customer in most cases.

Another contribution emerges from the integration of competitors in the sensing
capability construct which suggests that both competition focus and competition
exchange play a crucial role in sensing opportunities and threats. First, the effects

of competition focus are discussed.

Organizations with increasing levels of competition focus increase their level of
sensing performance. These findings are consistent with Porter (1980), Kohli and
Jaworski (1990), as well as Matsuno, Mentzer, and Rentz (2000), demonstrating
that a strong observation of competitors enables companies to anticipate
competitors’ actions and related market changes more easily, and thereby
increases the chances of recognizing opportunities or threats associated with
competition. In high dynamic environments, this effect is even stronger, thus
suggesting that an orientation toward the competitive environment is even more

crucial here.

With respect to this study’s specific results, as predicted, competition exchange
leads to a worse sensing performance. This result was expected but not obvious,
since researchers’ views on this relationship vary (Hurmelinna-Laukkanen, 2012;
Jung-Erceg et al., 2007). As discussed in the previous chapter, on the one hand,
the contact to the competition could increase a company’s know-how base, and
thereby increase the probability of discovering opportunities and threats, but on
the other hand, competitors may be reluctant to exchange important information,
and maybe even mislead their rivals by providing incorrect information. The
negative effect on sensing performance, which also exists in both low and high

dynamic environments, further suggests that a market information exchange with
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rivals should be avoided or at least minimized regarding the successful sensing of
a company. It is interesting that no stronger effects of competition exchange have
become visible in high dynamic environments, even though it was proposed by
authors like Teece, Pisano, and Shuen (1997), or Barreto (2010) that dynamic
capabilities might have a higher impact under these conditions. One potential
explanation for this might be that the competition exchange is one of the two
activities examined, which reduces the sensing performance, and thereby
deteriorates a company’s sensing capability to conclude that other rules might

therefore be applicable.

Looking at the impersonal sourcing dimension, the results show another negative
relation with the sensing performance, suggesting that Hills and Shrader’s (1998)
negative media usage effect on opportunity identification could be expanded to an
effect on the whole sensing performance, including the identification of threats.
This indicates that companies should avoid impersonal sources for collecting
market information, as these media could be misleading and not support a
company’s sensing capability. This finding might be explained by the lack of rich-
ness of impersonal sources, which makes it hard for companies to detect subtle
signals and business relevant “latent” information in their environment (Daft &
Lengel, 1986).

Surprisingly, no significant effect on the sensing of opportunities and threats was
found when companies engage in an internal sourcing concerning market
developments. It was assumed that putting more energy into the internal exchange
would increase the likelihood of opportunities or threats being identified.
However, looking at the results in retrospect, there may be no relevance for
internal sourcing in regard to the actual sensing, perhaps because only information
which top management wishes to be heard is actually passed on.

A further contribution stems from insights regarding the institutional exchange
concerning developments in the market. In this research, the institutional exchange
has no significant impact on the sensing of opportunities and threats under typical

environmental conditions. However, looking at companies acting in high dynamic
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environments, the exchange with institutions is a predictor of sensing
performance. Among these, the supporting institution exchange has a negative and
thereby opposite effect on sensing opportunities and threats in contrast to the
research institution exchange. This means that the market knowledge generated
by the contact with research institutions is relevant for the management of
companies in highly dynamic markets to sense opportunities and threats, while an
increasing exchange with supporting institutions leads to the identification of
fewer opportunities and threats. The negative impact of supporting institutions is
quite surprising and was not anticipated in this study, since Teece (2007)
suggested considering this source to be able to keep track of the market
developments. His line of argument was that supporting institutions like national
development institutions promote new technologies or infrastructures such as the
expansion of the broadband internet, or innovative ideas and products, and are
therefore close to the market. One potential explanation for the consulted negative
effect in high dynamic environments might be that these institutions are far behind
the fast current developments on the market because of their partly inert and slow-
moving administrative machinery, and the lack of an open attitude toward new
things within their institutional culture. Therefore, these institutions might be
helpful for promoting innovations, and obvious trends which are almost
established, but not in regard to finding new business opportunities, or detecting
upcoming threats in fast-changing environments. Applying these results to the
sensing dimension of the dynamic capabilities framework implies that the sensing
capability is mainly driven by the contact between firms and research institutions
like universities, while conversations with supporting institutions are rather

contraproductive in this respect.

Environmental Gathering and Analysis Mode, and Sensing Performance

The environmental information from the different environmental sources needs to
be gathered and then analyzed to sense specific changes in the environment
(Teece, 2007; Thomas, Clark, & Gioia, 1993), which automatically begs the
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question of how to gather and analyze this information. This study also addresses
this question by examining the means through which the information on the
environment is collected and interpreted. As hypothesized, it is now evident that
some environmental gathering and analysis modes have a huge impact on the
sensing performance. Moreover, their impact on the sensing of opportunities and
threats is stronger than different environmental sourcings. The following
discussion of the effects of the respective gathering and analysis modes will give

a deeper insight into these effects.

Surprisingly, and contrary to the hypothesis, it was found that companies are less
able to sense opportunities and threats using an effortful environmental scanning
and interpreting approach (a high gathering and analysis intensity). One potential
explanation for this unexpected result could be that there is still a difference
between “trying” to identify opportunities and threats and the actual identification
of them. This assumption would also be supported by Le Meunier-FitzHugh and
Piercy (2006), who found that a large number of companies collect information
but do not put it to use. Companies which are, for instance, overcommitted to
external information search and analysis, and invest a great deal of time and
resources in scanning the market might fail to actually perceive opportunities and
threats. This phenomenon especially appears in organizations where employees
like internal market researchers, or external authorized market research institutes,
are only intended to gather and analyze a large amount of information on market
developments, but are not intended to draw conclusions in regard to these findings.
The task of drawing conclusion in these companies lies with executives who derive
their decisions based on an incorrect or incomprehensive understanding of the
market situation, as they often do not have much time, or suffer from an
information overload, and are therefore not able to fully capture the received
market information, so that they fail to sense opportunities and threats effectively.
This might especially be the case for larger companies with a more complex
organizational structure (Smith, Collins, & Clark, 2005). In such companies it is
often the case that the information on market developments is collected by
different departments or different persons, such as the key account manager, who
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only gathers and analyzes the information from the customer. As a consequence,
only part, or sometimes none, of the newly generated know-how is forwarded to
the executives or the top management, who assess the importance of
environmental events and label them as an opportunity or threat for further
processing within the company. In line with this argument, there is a lack of
effective sharing of market knowledge within the company, which finally prevents
companies from actually detecting opportunities and threats, even though a great

deal of effort had been put into collecting market data.

A further reason why an intensive mode does not lead to a good sensing
performance but more to a bad one could be that the more intensively a company
searches, the more specific the search is, as it looks to clarify certain sectors where
uncertainty is greatest. Thereby important developments in other market sectors
could be overlooked, thus leading to a lower performance in sensing opportunities
and threats. This might be caused by specific top management directions or
company guidelines which demand a strong focus on specific market sectors.

With respect to the two extremes of environmental dynamism, the results show
that the negative gathering and analysis intensity effect becomes visible in high
dynamic environments but not in low dynamic environments. This might indicate
that companies are overwhelmed by the huge amount of market developments,
especially in fast-changing environments, and therefore do not come to concrete
conclusions about whether a specific development represents an opportunitiy or a

threat, which is actually even more important in high dynamic environments.

To summarize the arguments described, the intensive gathering and analysis of
market information negatively affects the actual sensing of opportunities and
threats due to the focus on searching being too strong, and the lack of a final
conclusion concerning the market information collected. This might be caused by
an organizational structure with a division of roles and tasks within the
organization, or the lack of time and the information overload in regard to the top
management. The most important insight here is that it is more about drawing
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conclusions from the market screening and analysis than about spending too much

time collecting and reviewing market data.

In line with this study’s findings on the systematic gathering and analysis
approach, companies should focus on a method of systematically scanning the
environment in order to stay adaptable over time. Those companies that just scan
the environment accidentally, or conduct ad hoc analyses of environmental events
will sooner or later fail. This includes not only a systematic gathering of data from
the environment but also a systematic analysis of this data, which is necessary to
reach business-relevant conclusions. Nowadays, many companies have a market
intelligence department, which only comes into force at the request of top
management. This approach inhibits a constant monitoring of the environment and
is mostly concerned with specific market sectors where uncertainty or the
knowledge gap, and therefore the “need-to-know” urgency, seem to be the
greatest. A continuing procedure ensures the information flow on current market
events, and thus a permanent market overview (Helm, Krinner, & Schmalfuf3,
2014). By looking at the two extremes of environmental dynamism around
companies, an effect of systematic gathering and analysis on the sensing of
opportunities becomes visible under high but not low dynamic environments. This
might indicate that in environments with a low changing rate, the systematic way
is not as important for the identification of opportunities and threats, since the
lesser uncertainty in these environments and the lesser complexity often associated
with it can also be managed without continuous and structured market information

processing, in contrast to high dynamic environments.

By introducing the pragmatic approach as an important component of the
environmental gathering and analysis mode, the concept of gathering and
analyzing information is extended by one aspect. Thus, a more complete
conceptualization of sensing is provided which also goes beyond traditional
environmental scanning or market information processing concepts (Aguilar,
1967; Daft & Weick, 1984; Flores et al., 2012; Helm, Krinner, & Schmalfuf3,
2014; Kohli & Jaworski, 1990; Matsuno, Mentzer, & Rentz, 2000). In addition,
empirical evidence is provided to support the importance of the pragmatic



120 A New Empirical Study

approach, thus advancing the literature not only on dynamic capabilities and
sensing capability but also on market information processing, market orientation,
and environmental scanning. With respect to the specific results of this study, the
pragmatic approach cannot be confirmed as a predictor of the sensing of
opportunities and threats in the general sample. However, looking at the group
division into high and low environmental dynamism, the pragmatic approach has
a significantly negative sensing impact for companies in high dynamic
environments, and a significantly positive sensing impact for companies in low
dynamic environments. On the one hand, the negative impact on the sensing
performance under high dynamism indicates that companies in fast-changing
environments decrease their opportunity or threat identification rate by using this
approach. On the other hand, companies in low dynamic environments increase
their sensing outcome by using this approach. These findings show that this
practical, solution-oriented method helps companies to discover opportunities and
threats in relatively “calm waters”. Low dynamic environments promote a less
extensive information acquisition and analysis than high dynamic environments,
because new market events, such as new technologies or new product offerings,
do not come up on a frequent basis where straightforward market information

processing would be necessary.

Interestingly, no empirical effects for the holistic macroeconomic view in the
overall sample were found. Only under high environmental dynamics does the
holistic macroeconomic view play a relevant role. Since highly dynamic
environments often arise from changes in the macroeconomic environment, such
as new regulations or laws, the holistic macroeconomic view seems to be an
important success factor there. Moreover, this view helps to get a broad overview
of the developments which might affect a firm’s business in the future. This could
be new regulations in market sectors where the company is not active, as these
developments might force the market players there to switch or extend their market

activities to business fields of the company in question.

While this study provides a great deal of new insights, like all research it has some
limitations, which will be discussed in Chapter 6.3. Despite these limitations, it
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has shown and proven what sensing or the sensing capability is about, thereby
making a significant contribution toward making dynamic capabilities more
tangible, and providing concrete activities and measures concerning how to

manage environmental change in order to be sustainable as a company.

6.2.2  Model 2 — Environmental Sourcing Differences between Sensing
Opportunities and Sensing Threats

6.2.2.1  Data Analysis

A structural equation modeling with maximum likelihood estimation is applied to
examine the hypotheses in Model 2. Since the same data set is used to analyze
Model 1 and Model 2, multi-normal distribution of the data for Model 2 is assumed
to be present, as explained in Chapter 6.2.1.1.

Therefore, the statistical program AMOS (Arbuckle, 2011) is also used, because
it is considered superior to traditional statistical methods such as regression
analysis or factor analysis, since it is able to measure observed and latent variables
simultaneously along with their complex relationships (Shook et al., 2004; Weston
& Gore Jr., 2006). Furthermore, the co-variance-based approach to structural
equation modeling has been used, since all variables are of reflective nature. The
formula from Paternoster et al. (1998) has been used to approve the significance
of the hypothesized differences between the effects of the relationships concerned
in Model 2.

6.2.2.2 Quality Assessment of the Measurement Model - Validity and
Reliability Measures

The validity and reliability of this measurement model can be confirmed
in analogy to the quality assessment of Model 1 (see Chapter 6.2.1.2). This can be

argued because of the fact that there are no changes in the measurement of
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environmental sourcing versus the measurement of Model 1 except for the division
of the sensing performance into the variables sensing opportunities and sensing

threats, which are both measured as single-item constructs.

6.2.2.3 Quality Assessment of the Structural Equation Model

The fit of data with the hypotheses from Model 2 is assessed using the
recommended indices as described for Model 1 in Chapter 6.2.1.3. The required

model-fit criteria are presented in

Table 6, and are all met, which means that the analyzed Model 2 is acceptable.

Model CFI SRMR RMSEA Chi? Normed
d.f. Chi?
Model 2 0.92 0.06 0.07 182 68 2.68

Table 6 - Model 2 Statistics

6.2.2.4  Results of Model 2

The results for the overall sample are reported in Figure 11 below. For reasons of

clarity, only the significant relationships are illustrated in this figure.
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Figure 11 - Significant Results of Model 2

As shown in Figure 11, it is the exchange with customers (H1) in particular that
positively drives the sensing of opportunities and threats. By comparing the effects
in regard to sensing opportunities and sensing threats respectively, the customer
exchange impact on sensing opportunities is much higher than on sensing threats
(H1c). While the end-user exchange (H2), the complementor exchange (H4), the
supporting institution exchange (HS8), the external networking (H9), the internal
sourcing (H10), and the impersonal sourcing (H11) show no significant impact

either on the sensing of opportunities or on the sensing of threats, competition
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focus (H5), competition exchange (H6), and research institution exchange (H7)
show significant path coefficients to the sensing of opportunities and threats.
While competition focus (H5a, H5b) and research institution exchange (H7a, H7b)
are positively associated with sensing opportunities and threats, the competition
exchange has a negative impact on both sensing opportunities and sensing threats
(H6a, H6Db). By applying the formula of Paternoster et al. (1998) which was
introduced in the data analysis section (Chapter 6.2.2.1), the hypothesized
differences between sensing opportunities and sensing threats regarding customer
exchange (Hlc), competitor exchange (H6c¢), and research institution exchange
(H7¢), can only be confirmed to be significant for customer exchange. Further,
sensing opportunities and sensing threats can both be confirmed as a predictor of
business performance (H12a, HI12b). Although the effect that sensing
opportunities has on business performance is slightly lower than the effect that
sensing threats has on business performance, which would run counter to
Hypothesis H12c¢, no significant difference between the two relationships can be
confirmed (Paternoster et al., 1998). As described in the theoretical foundation
(Chapter 3.3.2) and hypotheses derivation section (Chapter 4.2.2), no relationships
concerning a moderating effect of environmental dynamism were included in
Model 2 for reasons of clarity, and no environmental gathering and analysis modes
were examined, as there are no theoretical indications of potential differences in
the effects on sensing opportunities and the effects on sensing threats.

The parameter estimates for the control variables show that risk-taking has a
significant positive effect on the model’s relationships, namely on sensing
opportunities and sensing threats, but firm size does not. As mentioned for the
control variable results of Model 1, this indicates that companies with a higher risk
propensity have a greater chance of discovering opportunities and threats. This

effect will be addressed again in the section “Limitations” (Chapter 6.3).
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6.2.2.5  Discussion of Model 2

For this model, the different effects of environmental sourcing on the actual
sensing of opportunities or threats were examined. In analyzing the responses of
top managers from companies located in Germany, both theory and management
practice have been advanced. Before the concrete implications and insights are
discussed, the general contributions of the analysis of Model 2 are provided as

follows:

(1) By addressing the relationships between environmental sources and two
different directions of sensing (sensing opportunities and sensing threats), the
study on Model 2 also provides next to Model 1 a deeper understanding of the
dynamic capabilities framework. Therefore, this study not only responds to
numerous calls for future research that have suggested that this abstract concept
of dynamic capabilities should be broken down into concrete and manageable
aspects, but also addresses the fact that almost no attention has been paid to the
analysis of factors forming the interpretation of market information (Milliken,
1990; O’Reilly, 1982; Sutcliffe, 1997; Vandenbosch, Saatcioglu, & Fay, 2006),
especially in regard to potential differences in sensing threats and sensing
opportunities (Anderson & Nichols, 2007). Thus, the interesting question which is
addressed here is whether the environmental source, or the information from the
environmental source, has such a characteristic, therefore tending to have a differ-
ent effect on whether it is sensed as being an opportunity or a threat.

(2) This study is the first to provide clear and very concrete practical implications
for how to use environmental sources for sensing either opportunities or threats. It
therefore goes beyond earlier market orientation or environmental scanning
research studies, which mainly used these environmental sources as parts of large
constructs, and much less for an impact evaluation on sensing opportunities as

opposed to sensing threats.

The overall contributions become more tangible when looking at the concrete
contributions of the study on Model 2, which will be provided in the following.
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Sensing Opportunities and Threats, and Business Performance

Ambiguous research results and theories with respect to the impact of sensing
threats and sensing opportunities on companies’ business performance have led to
calls for further research to figure out whether it is more relevant for companies to
sense threats or to sense opportunities (Chattopadhyay, Glick, & Huber, 2001). In
terms of the specific results of this study, it was found that both sensing
opportunities and sensing threats have a significantly strong positive relationship
with business performance. Although the effect of sensing threats is slightly higher
than that of sensing opportunities, the application of the formula from Paternoster
et al. (1998) shows that this difference is not significant, and is thereby impossible
to interpret.

Environmental Sourcing, and Sensing Opportunities and Threats

Table 7 highlights the effects of environmental sourcing on the sensing of
opportunities and threats. The results show differences in the importance of

various environmental sourcing channels.

Environmental Sensing Sensing

Sourcing Opportunities Threats
Customer Exchange ++ +
Supplier Exchange + +
Competition Focus + +

Competition Exchange - -
Research Institution Exchange + +

«

“+” positive effect; “-” negative effect; “n.s.” not significant; “++” significant stronger positive effect
compared to the other dimension of the sensing performance. All effects are significantat p <0.10;

Table 7 - Environmental Sourcing Effects on Sensing Opportunities and Threats

The exchange with customers plays a key role in companies’ sensing of
opportunities and threats. Although this is not surprising, the much stronger effect
of customer exchange on sensing opportunities as opposed to sensing threats might
not have been obvious. This stronger effect can be explained by the fact that many
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opportunities emerge from customers, and managers tend to keep it in mind to
discover business opportunities such as ideas for offering new product solutions
while they are speaking with them. This insight is potentially important because
prior research has not yet consulted or even examined such an effect to
demonstrate that managers should not ignore potential threats in dialog with
customers. Moreover, since time and budget is limited within a company, spending
too much time on customers might prevent managers or the company from sensing
business threats, as the mindset of managers when using this environmental source

is focused more on identifying opportunities than on sensing threats.

It should be noted that a significant positive relationship between an exchange with
suppliers has been found in this study concerning market developments and the
sensing of both opportunities and threats. While managers mainly have idea
generation or opportunity creation in mind when talking with suppliers, these
results show that this exchange can also bear fruit regarding the recognition of
threats. This can be explained by the fact that suppliers are well-informed about
technological developments or price developments, for example, in order to be
able to adapt their technologies on their production sites, or adjust their prices in
time. In turn, these developments might pose a risk for their customers, since price
increases for suppliers frequently lead to higher prices for the companies supplied,
which in turn affects the profit situation of those companies. Therefore, suppliers
need to be considered in regard to both sensing opportunities and sensing threats.

In the results of the study, the positive effect of the competition focus on both
sensing opportunities and sensing threats confirms what Porter (1980) already
called for: that competition be observed regularly, no matter whether it is a
question of opportunities or threats. The slightly stronger effect of competiton
focus on sensing threats than on sensing opportunities might appear logical, since
competitors’ activities like price reductions or new product offerings can
themselves be seen as a threat. However, this difference is not significant
(Paternoster et al., 1998).
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This study makes another important contribution by clarifying ambiguous research
results and reasoning concerning the relevance of competition exchange for the
identification of opportunities and threats. The results of Model 2 prove that the
negative effect of competition exchange on the sensing performance, which was
shown in Model 1, is relevant to both the sensing of opportunities and the sensing
of threats. This implies that the more intensively the managers of a firm interact
with their competition, the fewer opportunities and threats are identified. To
prevent this effect, managers and companies should avoid the exchange with
competitors concerning market developments. By comparing the impact of
competition exchange on sensing opportunities and sensing threats, a greater
negative effect on sensing opportunities has been stated, which would mean that
even fewer opportunities than threats can be identified using this environmental
source. As hypothesized, the source competition features a large perceived
uncertainty (Daft, Sormunen, & Parks, 1988), as it is difficult to obtain reliable
information from the competition, and according to the threat-rigidity theory
where such uncertain issues are viewed favorably as threats, a higher sensing of
threats than a sensing of opportunities could be confirmed. Although this
reasoning seems logical, and although the theory supports this difference in effect,
it has to be considered that this difference is not significant, and cannot therefore
be interpreted (Paternoster et al., 1998). A possible focus of future research might
be to examine a more differentiated picture (different facets) of competition
exchange, thereby perhaps discovering significant effect differences for specific
facets of this construct.

With respect to the factor of “research institution exchange”, a positive significant
effect on the sensing of opportunities and on the sensing of threats was noted. This
is quite surprising, since it was predicted that the purpose of research institutions’
cooperations, such as the creation of new ideas, would be associated with the
sensing of opportunities and not the sensing of threats. However, this assumption
was incorrect. One potential explanation for this might be that the exchange with

research institutions is not only aimed at the identification of opportunities, but
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also at the generation of information on general developments or novelties in the

market.

While the study of this model provides a great deal of new insights, like all
research it has some limitations, which will be discussed in Chapter 6.3. Despite
these limitations, the results of Model 2 show factors driving the sensing
capability, and, furthermore, factors driving a specific “direction of sensing”,
meaning either sensing opportunities or sensing threats. The key insight of the
investigation of Model 2 is that the type of environmental sourcing does not affect
the “direction of sensing”, but the effect size between sensing opportunities and
sensing threats, at least to some extent. This study makes a further significant
contribution toward the understanding of the sensing capability, and therefore of
dynamic capabilities, which form the basis of a company’s sustainable competitive

advantage.

6.3 Research Limitations and Future Research

While this dissertation provides a great number of new insights, like all research,
it also has some limitations. The sampling within the manufacturing industries
which was used for the analysis of the research questions of this dissertation,
means that this study can only be generalized for this sector. To increase the
validity of these findings, future studies should either extend the sample to all
industries, or at least investigate specific sectors that have been excluded, such as
the service industry. This sample used for this study might be also influenced by
different industry effects, as it encompasses various manufacturing industries.
More strongly regulated industries, for instance, such as the pharmaceutical
industries, or industries with oligopolistical structures, meaning fewer
competitors, such as the automobile industry, might show variations in the sensing
relationships examined. Another limitation of this study is the focus on German
companies. If the sensing concept were studied with companies from different
nations, like the emerging markets, there might be variations in the relationship
between the different sensing activities and the sensing performance, especially in
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Chinese companies, where the impact of institutional exchanges, for example,

might be higher than for German companies.

Although the control for firm size did not show any significant effects within the
models examined, researchers could try to further validate this study’s research
findings by studying the sensing activities in companies with fewer than 100 em-
ployees, as these small companies tend to have less complex organizational struc-
tures, and also fewer slack resources, which might affect their sensing behavior.
Since there were significant effects of the control variable risk-taking on the
model’s relationships, implying that a certain risk-propensity of companies affects
the sensing performance of a company, future studies might be interested to
investigate the lower and higher risk-taking firms as two separate groups by a
multi-group causal analysis to test for differences in the effects on the sensing
performance. Although potential distortion effects of these variables were con-
trolled for within the empirical model, future studies could further integrate other
organizational activities or processes which might interact with the sensing activ-

ities and sensing performance, and potentially change or confirm their effects.

Even though the final sample of this study fits to the company size distribution of
the original defined statistical population, and a large sample size is given, repre-
sentativity for German manufacturing companies with more than 100 employees
cannot be achieved because of the nature of the random sample wich was used
(Bortz, 2006; Von der Lippe & Kladroba, 2002).

Although the survey study conducted has the advantage that the data material can
be directly tailored to fit the respective research requests, this research method also
has some disadvantages, such as a potential recall bias. A recall bias could lie in
the fact that the respondents of this study answer the questions by taking a retro-
spective view of the activities or performance of their company. Therefore, it has
to be taken into account that such estimates are only approximations of reality, as
the respondents might have gaps or misperceptions in their memory (Bortz, 2006;
Schnell, Hill, & Esser, 2008).
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In order to prevent a common-method bias, the suggestions of Podsakoff et al.
(2003) have been integrated in this survey’s questionnaire. Due to time scarcity,
and a current overload of research requests to companies and executives, the de-
cision was made to use the same respondents as a source for both exogenous and
endogenous variables. Consequently, a potential common-method bias cannot be
definitely excluded (Podsakoff & Organ, 1986; Podsakoff et al., 2003). Neverthe-
less, using a survey on two different time points on the endogenous variable might
be an option for future studies, to ensure the exclusion of common-method
variance (Chang, Van Witteloostuijn, & Eden, 2010; Lin & Bhattacherjee, 2009).

This study derived its conclusions for environmental effects on the model from a
dichotomous distinction of environmental dynamism. Due to this approach, there
were a significant number of companies in each group, which made it possible to
run AMOS, and compare both contexts with robust results. However, for future
studies, researchers might want to take a more differentiated approach by analyz-
ing different intensities of environmental dynamism in regard to the sensing rela-
tionships.

In addressing the sensing capability as one dimension of the dynamic capabilities
framework, this part of the framework was rendered more tangible and therefore
manageable, further studies could still be done on the other dimensions to finally
offer a clear and tangible picture of the whole framework. While this study exam-
ined the sensing capability at the firm level and thereby provided valuable insights
and implications for companies and their management, future research could fur-
ther examine this concept at the individual level. Therefore, Teece (2012) has al-
ready identified individual capabilities as one microfoundation of the dynamic ca-
pabilities framework, and called them “dynamic managerial capabilities”. These
capabilities could best be analyzed through in-depth qualitative research (e.g. Dan-
neels, 2011), since “the research paradigm of dynamic capabilities is still relatively
new”, “the empirical literature is still at an early stage”, and “opportunities abound
to dig deeper into the linkages between individual or small-group managerial ac-
tions, dynamic capabilities, and long-run firm performance” (Teece, 2012: 1400).
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The limitations mentioned above show that there is a further need to overcome
some methodological issues in this study, and to extend the empirical research on
this topic. Nevertheless, the conceptualization of sensing as “environmental sourc-
ing”, and “environmental gathering and analysis mode”, has advanced the dy-
namic capabilities literature, and provided a specific picture linking concrete sens-
ing activities to sensing performance, which is further associated with business
performance. The specific contribution of this study will be described in the next

chapter.



7  Overall Summary and Contribution

In this chapter, which is structured in three sections, an overview of the disserta-
tion is given along with the contributions to research and practice. Chapter 7.1
provides an overall summary of the dissertation to illustrate briefly the basic idea
behind this research project, the derivation of the concept, the operationalization,
the procedure, and the main findings of this study. Chapter 7.2 highlights the con-
tributions of this thesis to research, followed by the practical implications for com-
panies and their management in Chapter 7.3 and some concluding remarks in
Chapter 7.4.

7.1  Summary of the Dissertation

The increasing speed in the business environment is leading to new challenges in
the management of companies. Adaptability is increasingly becoming a competi-
tive advantage for companies, as typical competitive advantages become more and
more temporary in nature (McNamara, Valler, & Devers, 2003; Wiggins & Ruefli,
2005). While earlier approaches like behavioral theory, contingency theory, and
even Porter’s Five Forces or the RBV have revealed weaknesses in regard to the
management of constant changes in the business environment, the dynamic capa-

bilities approach provides a sound answer to this issue.

Many studies have been conducted on dynamic capabilities, but the research has
remained rather superficial, with no real tangible or concrete activities behind the
dynamic capabilities framework being given (Barreto, 2010; Eriksson, 2014). This
provides the research gap of “making dynamic capabilities more tangible”, which
is the focus of this dissertation. The difficulty, however, is where to start.

According to Protogerou, Caloghirou, and Lioukas (2012), and Teece (2007),
sensing seems to be the most relevant dimension of the dynamic capabilities

framework, since it provides the basis for the other dimensions of “seizing”,
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“learning”, “managing threats and reconfiguration”, and “monitoring” in this
framework. In view of this and the research gap mentioned above, the essential
goal of'this dissertation is to make the sensing capability more tangible. Therefore,
a concept based on Aguilar (1967), Daft and Weick (1984), and Teece (2007) was
developed, which divides the sensing capability into sensing activities, and sens-
ing performance, whereby sensing activities are further divided into environmen-

tal sourcing, and the environmental gathering and analysis mode.

Environ-
fmmmmmmmmmmememaeaes \ mental
i Sensing Activities i Dynamism
Environmental
Sourcing
H ! Sensing .| Business
] /' Performance Performance
Environmental
Gathering &
: Analysis Mode | i

Figure 12 - The Sensing Capability Concept

Based on this concept, which is illustrated in Figure 12, the model was operation-
alized primarily with the help of Matsuno, Mentzer, and Rentz (2000), Barney
(1995), Teece (2007), and Flores et al. (2012), and was thereby rendered measur-
able. In order to gain a holistic view, and to ensure true relevance for the company
or the management of the company, the sensing performance has also been set in
relation to the business performance. Furthermore, since several studies on dy-
namic capabilities have integrated different kinds of dynamism in their models,
some of them with ambiguous results, the decision was made to integrate environ-

mental dynamism in the study as well. Thus, this study is able to show differences
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in sensing under low and high environmental dynamism. In addition to the speci-
fication of sensing, the following question is raised: whether environmental sourc-
ing as part of the sensing activities might differ regarding its effect on sensing
opportunities as opposed to sensing threats. This is addressed in this study using a
separate model (Model 2).

After having conducted interviews with corporate executives from 10 different
small and large manufacturing companies, the questionnaire for the online survey
with academic research experts and top managers was pretested. The conclusions
drawn from this had been included in an online survey with the top management
of German companies, which were then analyzed with AMOS based on a struc-
tural equation model. The analysis shows which environmental sourcing, and
which environmental gathering and analysis mode activities have an impact on the
actual sensing of opportunities and threats under different environmental dynam-
ics (Model 1), and which environmental sourcing activities have different effects

on the sensing of opportunities as opposed to the sensing of threats (Model 2).

First of all, the sensing performance was assessed as having a strong positive im-
pact on the business performance, showing its high relevance for companies. A
further effect identified was that specific gathering and analysis modes have a
much stronger influence on the sensing of opportunities and threats than any en-
vironmental sourcings. Besides the insight that an exchange with typical value
chain partners like customers or suppliers leads to a positive sensing performance,
it was assessed that an exchange with competitors is negatively related to the ac-
tual sensing of opportunities and threats. Regarding the environmental gathering
and analysis mode, it was quite surprising that the intensity of gathering and ana-
lyzing environmental information has a negative effect on the sensing of opportu-
nities and threats, while the systematic gathering and analysis mode has a strong
positive effect on it. The concrete contributions of these and the following findings
will be explained in detail in Chapter 7.2 and Chapter 7.3.

The division of the data set into the two groups “high dynamic environment” and
“low dynamic environment” showed that there are differences concerning the ef-
fects, and the extent of the effects. Most interesting here are the following three
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findings. First, the negative impact of the intensity of environmental gathering and
analysis, and second, the positive impact of a systematic approach to gathering
and analyzing environmental information on the sensing performance only
showed up in the high dynamic environment. Third, the pragmatic approach was
positively correlated with the sensing performance under low dynamic environ-
ments, while a negative impact of this relationship showed up in high dynamic
environments. It can therefore be concluded that the sensing capability appears in
the form of different activities depending on the environmental dynamism. Along
with these results, this dissertation brought out some interesting insights concern-
ing environmental sourcing, and its impact on sensing opportunities as opposed to
sensing threats (Model 2). The main finding to emerge from the examination of
Model 2 is that there are no differences in the effect direction, meaning that there
is not a negative relation of an environmental sourcing activity on sensing oppor-
tunities, whilst sensing threats is positively affected by this activity. It was further
shown that while the environmental sources supplier exchange, research institu-
tion exchange, and competitor exchange have almost the same effect on both sens-
ing opportunities and sensing threats, the source customer exchange has a much
higher impact on sensing opportunities than on sensing threats, meaning that com-
panies’ dialog with customers primarily increases the opportunity rate. What is
rather surprising about these findings is that except for the customer exchange,
there are no significant differences between the effect sizes of environmental
sourcings on sensing opportunities as opposed to sensing threats, unlike what was
predicted by the theory.

This dissertation provides a large number of new insights. The results show which
aspects form the sensing capability in general, and how the sensing capability
appears in low and high dynamic environments. In this study it was shown and
proven what sensing is about, and that there are differences between sensing
opportunities and sensing threats, thus providing a significant contribution to
making both dynamic capabilities and the way to achieve sustainable competitive

advantages more tangible.
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7.2 Research Contribution

In addressing the main research questions from Chapter 1.4, this dissertation

makes an important contribution to research, as described in the following:

(1) It delivers a concrete empirical model for one dimension (sensing) of the
dynamic capabilities framework, thereby responding to numerous calls for future
research which suggested that this abstract concept be broken down into concrete
and manageable aspects. To achieve this, measures and constructs were developed
to investigate the sensing concept by integrating different theoretical concepts and
research results (strategic ~management, marketing, entrepreneurship,
organizational science) under the heading of sensing. In addition, given that there
are only few quantitative studies on the elements of DCs (Eriksson, 2014), it was
worth developing measures that were used to quantify the phenomenon, and which

might be applicable for future empirical research into DCs.

(2) By examining concrete environmental sourcings in relation to sensing, this
dissertation is the first study to deliver information about the impact of specific
sources used for gathering environmental information on the sensing of
opportunities and threats. Encompassing all the relevant environmental
information sourcing channels, including those of the dynamic capabilities theory,
represents a further advance in management research. This surpasses earlier
research on market orientation or environmental scanning, which mainly uses
environmental sources as part of large constructs, such as the “Intelligence
Generation” construct by Kohli, Jaworski, and Kumar (1993), and therefore gives

no specific answers concerning the effects of the different environmental sources.

(3) Since the sensing activities have been classified into “environmental sourcing”,
and the “environmental gathering and analysis mode”, this study is the first to
introduce a concept which integrates both the environmental sources and the way
these sources are interpreted. Using this approach, the effects of the various
sources can be compared with the effects of the gathering and analysis modes,
providing insights into impact differences. Thereby, it was shown that the

environmental gathering and analysis modes “gathering and analysis intensity” as
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well as the “systematic approach” have a greater impact on the successful sensing
of opportunities and threats than a company’s exchange with any environmental

source.

(4) “The mechanisms by which dynamic capabilities lead to performance out-
comes were found to be an unresolved issue in empirical research” (Eriksson,
2014: 65). Following this research call, this study identified mechanisms in the
form of concrete sensing activities in relation to their performance, and their im-
pact on a company’s outcome in terms of business performance. By examining the
linkage between sensing performance and business performance, this study goes
beyond prior research (Barreto, 2010; Eriksson, 2014), as it proves that a direct,
and not an indirect, link between sensing and the business performance exists. This
finding supports the argument as hypothesized that the ability to perceive threats
and opportunities is a key ingredient for the good financial performance of
companies. Although this result can only be found to be valid for the sensing di-
mension of the DCs, this study thus delivers a further contribution to research, as
it examines a concrete dimension (sensing) of the dynamic capabilities framework,
in contrast to earlier research (e.g. Wu, 2007; Zhang, 2007), which investigated
the relationship between the whole dynamic capability framework and a com-
pany’s performance. The positive relationship found between sensing perfor-
mance and business performance confirms the hypothesis that the actual
identification of opportunities and threats, meaning an effective sensing capability,
promotes the financial success of companies, and therefore addresses another
research gap which questions the positive effect between DCs and organizational
outcome that is automatically assumed by researchers (Eriksson, 2014). To sum

up, the sensing capability is a crucial success factor for companies.

(5) In Model 2, the relationship between sensing performance and business per-
formance was also examined. However, here the sensing performance was divided
into the two parts sensing opportunities and sensing threats. In accordance with
the prospect theory (Kahnemann & Tversky, 1979; Tversky & Kahnemann, 1986;
White, Varadarajan, & Dacin, 2003), and the threat-rigidity theory (Ocasio, 1995;
Staw, Sandelands, & Dutton, 1981), it was assumed that there might be differences
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between the effect of sensing opportunities and the effect of sensing threats on a
company’s business performance. A further research contribution is provided by
this study purely by the development and testing of this hypothesis. Interestingly,
the results show small but insignificant differences between the impact of sensing
opportunities and sensing threats on business performance. This might indicate
that this relation should be regarded in a more differentiated way by future research
in order to figure out what specific aspects might drive a significant difference

between these impacts, maybe with the help of illuminating case studies.

(6) In accordance with research suggestions that high and low environmental
dynamics have different effects on dynamic capabilities (Danneels, 2008;
Eisenhardt & Martin, 2000; Helfat et al., 2007; Teece, Pisano, & Shuen, 1997),
the moderating variable environmental dynamism has been included in this study.
The sensing relations were therefore determined for low and high dynamism in the
environment, and actually show differences between these two conditions. This
provides a further key insight: namely, that sensing capability appears differently
depending on the level of environmental dynamism. This becomes visible in the
effects of the end-user and the supplier exchange on the sensing performance, for
instance, which only appears in a low dynamic environment. This revolutionizes
the original idea that there might only be one single specific set of activities
forming the sensing capability (Barreto, 2010), and therefore also the dynamic
capabilities.

(7) Almost no attention has been paid to the analysis of factors driving or forming
the interpretation of market information in prior research (Milliken, 1990;
O’Reilly, 1982; Sutcliffe, 1997; Vandenbosch, Saatcioglu, & Fay, 2000),
especially in regard to potential differences between sensing threats and sensing
opportunities (Anderson & Nichols, 2007). This issue has been addressed in this
thesis by looking at various environmental information sources, and their different
effects on the sensing of threats as opposed to the sensing of opportunities. Here,
it was shown how the perception of a piece of environmental information from a
specific environmental source affects the interpretation of it more as an
opportunity or a threat. The results show that there are no contradictory effects of
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an exchange with environmental sources on the sensing of opportunities as
opposed to the sensing of threats. This insight is potentially important because
prior research has not begged and empirically examined the question of potential
sensing direction differences, which can now be answered. This finding indicates
that no matter what kind of environmental sourcing is practiced, the recognition
of opportunities and threats is affected concurrently. So there is no need to fear
that practicing a certain environmental source might increase the opportunities
identified on the one side and diminish the threat identification outcome on the
other side. The only significant difference which emerges from this comparison is
in the effect of the environmental source “customer”, as the impact of it is higher
on sensing opportunities than on sensing threats. This insight is also new to
research, and indicates that this source tends to produce a higher opportunity
identification rate than for threats, as it is very much associated with information
richness and the purpose of idea generation.

7.3 Implications for Practice

The conceptualization and specification of the sensing capability with its two
dimensions and concrete activities provides organizational leaders with a valuable
framework to manage the sensing capability, and therefore the adaptability and
sustainability of their companies. The concrete practical implications based on the

examination of this concept in this dissertation are provided in the following:

(1) Insights derived from studying various environmental information sources and
their different effects on the sensing of opportunities and threats will provide a
guide for management to focus their attention on the right environmental sourcing
activities, depending on the circumstances, and the goals of the company. This is
essential, since huge amounts of budget and time are spent on generating or buying
market information, and companies often fail to transfer and transform this
information effectively (Flores et al., 2012). According to the findings of this
study, customer exchange, supplier exchange, end-user exchange, and competition
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focus are crucial sourcings. This indicates that companies should focus on meet-
ings or conversations with their customers, suppliers, and end-users to increase
their sensing success. As far as customer and end-user sourcing are concerned,
firms might thereby disover new trends, changing customer needs, new upcoming
target market segments, and ideas for product or process innovations (Teece,
2007). By an intense exchange with suppliers, companies might already recognize
innovations of their suppliers at an early stage, receive information about any
technological developments in the market, and gain insights by considering a
supplier-specific perspective of the market. Besides the exchange with the value
chain partners, the findings of this study show that there is also a need to focus on
competitors’ activities. Monitoring their activities regarding new market
developments like new customer trends or new market regulations might
particularly help organizational leaders to react to their competitors’ movements
in time, so that potential threats like new products or price reductions can be
recognized early. Since there is not a single environmental sourcing impact,
multiple information sourcing can be recommended as a solution to stay informed
about the environment, and to detect opportunities and threats, as each
environmental sourcing delivers specific, filtered information on market

developments, thereby enriching the company’s market information base.

(2) As mentioned in the research contribution part, the effects of environmental
sourcings on the sensing performance are not only positive; there are also negative
effects like the competition exchange and impersonal sourcing. In line with these
findings, there is a clear recommendation to minimize the direct exchange with
competition or the usage of impersonal sourcings regarding their sensing effect.
As was described extensively in Chapter 4.2 on hypotheses derivation,
management should avoid conversations with their rivals on market
developments, since the information received might be incorrect and misleading.
Further, companies should spend less time scanning and analysing diverse media
(impersonal sourcing), because there might be too much irrelevant information,
which may result in an incorrect assessment of environmental developments, or

an opportunity being missed because it was not the first identifier.
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(3) By looking at the extremes of environmental dynamism, some differences in
the effects of environmental sourcings and in the environmental gathering and
analysis mode appeared as mentioned. This is particularly relevant for the
management, since different sourcings should be used, or should at least be used
with a different intensity, depending on the environmental dynamism in which the
company or the respective business unit is operating. The fact that of the value
chain partners, only the customer exchange plays a significant role in sensing
opportunities and threats in high dynamic environments might especially indicate
that the focus of companies’ top management in such environments should be on
meetings and dialog with them. In contrast, an exchange with end-users and
suppliers seems to play a larger role in sensing in low dynamic environments. In
addition, the significant effects of competition focus in high dynamic
environments, and the lack of effect in low dynamic environments might mean
that companies which operate in fast-changing environments should pay special
attention to competitors’ activities. It is also important to note that all
recommendations given in regard to environmental sourcing affect not only the
top management of a company but also all departments dealing with these external

partners.

(4) Surprisingly, it was found that companies are less able to sense opportunities
and threats if they use an intensive environmental scanning and interpreting
approach. As discussed in Chapter 6.2.1.5, this result could be explained by a
potential difference between “trying” to identify opportunities and threats, and
actually identifying them. Thus, when companies are overcommitted to an external
information search and analysis, they may still be unable to perceive opportunities
and threats. Perhaps the most important insight for management practice here is
that it is more about drawing conclusions from the market screening and analysis
than about spending too much time reviewing market data. The results of this study
also show that this effect only becomes visible in a highly dynamic environment,
which could mean that it is mainly companies operating in highly dynamic
environments like emerging markets or the IT industry which have to make sure
that they do not spend too much time gathering and analyzing environmental
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information. For these companies particularly, it is more important to put into
practice the information on developments in the market which has been gathered
and analyzed. A further factor which might influence the negative effect of
intensive gathering and analyzing of market information on the sensing
performance could lie in a lack of interfunctional or interdepartmental
coordination within the company (Helm, Krinner, & Schmalful}, 2014; Narver &
Slater, 1990). Assuming that different departments within a company scan and
analyse the market heavily, and do not exchange the collected information within
the company, it may happen that those (e.g. the market research department) who
have to conclude whether this market information is an opportunity or a threat do
not receive the information or only receive part of it, and hence opportunities or
threats might be overlooked. This can be improved by a firm’s management by
fostering the collaboration between the marketing and sales department, for
instance, because both departments are in charge of collecting and analyzing
market information (Helm, Krinner, & Schmalfuf}, 2014; Kotler, Rackham, &
Krishnaswamy, 2006).

(5) In line with the findings concerning the systematic gathering and analysis
approach, companies should focus on a method of systematically scanning the
environment in order to sense opportunities or threats, and thereby remain
adaptable over time. Those companies that only scan the environment
accidentally, or conduct ad hoc analyses of environmental events, will fail sooner
or later. As these findings show, successful sensing not only involves a systematic
gathering of data from the environment, but also a systematic analysis of this data,
which is necessary for those responsible in a company to reach conclusions that
are relevant to business. Nowadays, many companies have a market intelligence
department, which only comes into force at the request of top management.
According to the positive relationship of the systematic gathering and analysis of
market information and sensing performance which was revealed in this study, the
request-oriented behavior of some market intelligence departments should be
avoided, as this behavior inhibits the constant monitoring of the environment, and
hence the continuous flow of market information, which might lead to
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opportunities or threats being overlooked (Le Bon & Merunka, 2006). A
systematic approach can be implemented by means of a standardized in-house
process for gathering, analyzing, and making decisions based on market
information. This approach should be supported or directed by the company’s
formulated strategy, as this can serve as an attention filter so that not every item
of information gathered is interpreted as a potential threat or opportunity, but only

those associated with the strategy.

(6) The findings on the pragmatic approach show that while companies in high
dynamic environments should avoid this approach, companies in low dynamic
environments should use it to be able to sense opportunities and threats. This
pragmatic approach is hard to install as a process, as it rather depends on the
experience and attitudes of the people responsible for dealing with market
information; however, companies can hold training courses, or hire the right
people with the right mindset to foster this thinking and acting in regard to the

collection and analysis of environmental information.

(7) As was already mentioned in the research contribution part, the results of
Model 2 show that there are no contradictory effects of the environmental
sourcings on the sensing of opportunities as opposed to the sensing of threats. This
finding is good for the management to know, so that they can pay attention to
information on both potential threats and potential opportunities in the exchange
with every source. The only difference to consider is the effect size difference of
the customer exchange. Here, firms tends to recognize more opportunities than
threats by practicing this exchange. Since time and budget are limited within a
company, spending too much time on customers might lead to a disproportionate
recognition of opportunities compared to threats to the business. Therefore, a
certain conciousness of this effect is necessary in interactions with customers
(Cyert & March, 1963).
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7.4 Concluding Remarks

This dissertation contributes a great number of new findings to the research on
dynamic capabilities, showing which aspects form the sensing capability in
general, and also how it appears in low and high dynamic environments. This
study succeeds in making both dynamic capabilities and the way to achieve
sustainable competitive advantages more tangible, reveals that there are
differences between sensing opportunities and sensing threats, and empirically
proves what sensing is about. These insights not only advance the research on
dynamic capabilities, but also the research on market orientation and
environmental scanning, and provide valuable implications for practice.
Therefore, companies and their management are now in a better position to handle
adaptability, and generate or hold sustainable competitive advantages.
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