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Abstract: In an increasingly complex business environment, companies need to reassess their strategic
choices on a regular basis. However, companies are struggling to collect and efficiently interpret the
relevant information on their business environment. Whereas market information is often analyzed,
influences from the broader environment (e.g., society) are often neglected. This paper argues
that companies often lack a systemic approach to their strategy development process, and that
environmental influences are only considered selectively. We suggest that companies themselves
need to be seen as systems that are embedded in a complex environment. To develop a successful
strategic orientation, a systematic screening of the environment must be coupled with a thorough
analysis of the firm’s internal circumstances (e.g., competencies). Therefore, the paper proposes a
holistic framework for conceiving companies as systems. Furthermore, we discuss how the scenario
technique could support a systematic analysis of the company’s environment. The paper also aims to
provide practical guidelines for managers and contributes to integrating a systems thinking approach
into strategy development.

Keywords: system theory; strategy development; strategic foresight; scenario technique; core
competencies; strategic management

1. Introduction

In an increasingly complex business environment, companies need to reassess their strategic
choices on a regular basis. Facing a world of growing global uncertainty and confusing complexity
raises the question of how to manage these challenges. Strategic planning tries to provide companies
with the tools they need to effectively prepare for constant environmental changes [1,2]. However,
“because of the increasing rate of change in our environment and its uncertainty, both problems
and their solutions have a decreasing life expectancy. For this reason, there is a greater need for
decision-making systems that can learn and adapt rapidly than there is for optimizing systems that
cannot” [3] (p. 357). Companies need to recognize “that the main problems of mankind are global,
complex, nonlinear, and often random, too. [ ... ] Linear thinking and the belief that the whole is only
the sum of its parts are evidently obsolete” [4] (p. 1).

In order to design adaptive decision-making systems, companies need to be able to deal with much
information. Information-processing theory [5] suggests that more precise and accurate information
should facilitate decision making. An information-processing view argues that organizations with
a high capacity for processing information are better performers. There is a growing volume of
case evidence that this relationship indeed holds true, at least in specific situations [6]. Performing
complex tasks in a dynamic environment requires the processing of a greater amount of information,
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and therefore organizations should be designed to facilitate information processing [7,8]. However,
companies are struggling to collect and efficiently interpret extensive information about their
business environment. Whereas technological trends are often analyzed, influences from the
broader environment (e.g., society) received less attention. Considering a larger number of different
environmental influences proved to be an indicator for strong companies, as Tyssen et al. showed in
their empirical study [9].

This paper argues that companies often lack a systemic approach to their strategy development
process, and that environmental influences are only considered selectively. We suggest that companies
themselves need to be seen as systems that are embedded in a complex environment. To develop
a successful strategic orientation, systematic screening of the environment must be coupled with
a thorough analysis of the firm’s internal circumstances (e.g., competencies). Given the need for
a systemic approach to strategic planning, the paper proposes a holistic framework for strategy
development. Furthermore, we aim to provide practical guidelines for managers and contribute to
integrating a systems thinking approach into strategy development.

This paper is structured as follows: First, we give an overview of how to think about companies
as systems. Second, we develop a framework for integrating systems thinking into the strategy
development process. This consists of two parts: A systematic analysis of the company’s environment
and a thorough investigation of the firm'’s internal potential. The paper also discusses how the scenario
technique—a strategic planning method, which is used to anticipate changes in an organization’s
environment—can support a systematic analysis of the company’s environment and proposes a
structured approach to evaluating the company’s competencies.

2. The Firm and Its Environment: Seeing Companies as a System

Systems theory distinguishes a system from its environment [10,11]. It is an alternative to the
idea that things exist solely in isolation. Instead, systems theory assumes that something can only
be understood if it is seen within a context (environment). That is, when talking about “something”,
there is at the same time something that distinguishes the first “something”. Systems theory proves
to be helpful when describing all kinds of systems (e.g., technical [12], social [13] or innovation
systems [14-16]) regardless of their specific “nature” [17]. Systems theory enables us to deal with
complexity and a large amount of knowledge. It is an interdisciplinary means of communication and
permits analogy building between systems.

According to systems theory, a system consists of several elements (subsystems) that have
attributes and interact with each other (see Figure 1). Due to interactions among elements, the system
can have properties that its parts do not have. The system is delimited from the environment by a
system boundary and interacts with the environment through inputs and outputs (e.g., information,
material, energy, etc.). The function of a system can be described as the difference between the input
and output variables [12,17].

This perspective can be applied to the strategic planning of a company, i.e., the company is
seen as a system and its units (e.g., purchase, development, sales) as subsystems. The company is
embedded in a complex environment (i.e., market, branch, politics, etc.), which determines its success.
The difference between input and output variables is the value added by the company.

Including the company’s environment is part of different strategic management concepts, e.g.,
SWOT analysis, Stakeholder Management or the St. Gallen Management model [18]. Hans Ulrich,
a pioneer of systems-theory-oriented management in German-speaking countries, first published the
latter. Another renowned author in this field is Michael Porter. He established the Five Forces
approach for analyzing a business’s competition [19]. Other approaches, such as the Learning
Organization and Strategic Foresight consider that the company as well as the environment are
undergoing continuous change.
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Figure 1. Basic elements of systems (own illustration).

“System-environment fit” and “intra-system fit” are crucial for a company’s success (see Figure 2).
System-environment fit means that the company’s internal factors (e.g., competencies or resources)
must be a good match for the external factors in the company’s environment (e.g., customer demand
or political requirements). For example, companies need to adjust their competencies according to
customer needs so that they can achieve a competitive advantage in the market. Intra-system-fit means
that all the internal aspects of the company (e.g., culture, strategy and processes) must be consistent,
i.e., they need to contribute to each other and be aligned in a common direction. In the following
sections we provide guidance on how to systematically analyze the firm and its environment, as well
as how to adjust the company accordingly.

Environment <€ >

System-Environment fit

Figure 2. Internal and external fit (own illustration).

3. A Systems Thinking Approach to Strategy Development

Companies need to develop strategies that ensure their long-term competitive capacity, especially
in turbulent environments [2]. However, managerial decisions can only be as good as the available
information and the capacity of the decision-makers to process it. Companies therefore face two
problems: First, in volatile environments, information is dispersed and changes rapidly. Second,
the integration of behavioral decision theory into the strategic decision-making literature shows that
the judgments of decision-makers in complex environments may be subject to systematic biases due
to the rational limitations of the actors involved [20,21]. This applies in particular to the observation
that individuals tend to stick with the status quo [22]. However, in a complex environment, it is
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essential for a firm’s survival to adapt quickly and break away from old patterns. Applying a systemic
approach is needed to overcome the limits of decision-making and information processing and to
reduce biases in strategy development. In the following, we propose a methodical guidance for
systematically collecting, analyzing and processing information about the environment and analyzing
the internal competencies of the firm in order to properly prepare for decision-making. We argue that
effective strategy development in complex environments is only possible by considering the external
and internal system perspectives. They are both needed as prerequisites to strategy development.
The strategy must build on the match between the internal factors of the firm (e.g., competencies,
resources) and the external factors in its environment (e.g., customer demands, political requirements).

3.1. Strategic Foresight and Scenarios: A Methodical Approach to Analyzing a Firm’s Environment

As discussed in Section 2 of this paper, the success of a company depends on how well it fits
its environment. In today’s complex business and market environment, it is hard for companies
to maintain an overview and gather information about their continuously changing environments.
Therefore, we want to provide guidance on how companies can systematically obtain information and
track changes in their environments.

Strategic Foresight is a research field dealing with changes in a system’s environment. Strategic
Foresight can be defined as a set of tools, methods and processes that facilitate strategic decisions
in an uncertain future [23,24]. We can distinguish foresight methods into those used for monitoring
change (e.g., weak signals detection, trend management) and those used for thinking about possible
futures (e.g., scenario technique, Delphi method). The application of foresight in the corporate context
is often referred to in the literature as Corporate Foresight. Here, scholars analyze the ways in which
companies can develop routines to systematically respond to external change [25,26].

The scenario technique is an important method of Strategic Foresight. Scenarios illustrate multiple
probable, plausible and possible futures, and can serve as the framework for strategic planning and
decision-making. Scenarios try to draw holistic images of the future considering various aspects
of today’s world [24]. Robust strategies can be developed by analyzing scenarios. Furthermore,
the scenario technique sensitizes mangers for possible changes in the environment, thus supporting
prompt reactions [26,27].

Some principles of the scenario technique are helpful for the systematic observation of the
company’s environment: First, in order to obtain a holistic view, the environment can be grouped
into three holistic spheres of influence: Market, business and global environment, with an increasing
distance to the company (see Figure 3). These spheres are interrelated, i.e., changes in the global
environment affect the business and market spheres and vice versa. The connections and interrelations
of these spheres depend on the specific case. These spheres can be further subdivided into fields of
influence (e.g., supplier, customer or politics) (see Figure 3).

Business-

* Compan
» Substitutes P yl | |II
» Suppliers

L

» Complementary

Figure 3. Subdivision of the environment in fields of influence (own illustration).
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Second, influencing factors that might have an impact on the specific strategic question involved
are collected in each field. By collecting factors in each field, the dynamics of the company’s
environment is considered as a whole. At the same time, information is collected purposefully
according to the specific strategic question addressed. As an example, let us assume our company
is an OEM supplier producing powertrain components that is thinking about how electric mobility
might change their business and if they should produce powertrain components for electric vehicles.
In this case, influence factors are, amongst others, the mobility behavior in the society, the progress of
battery development, and the charging infrastructure.

Third, the interdependencies between all the influencing factors are analyzed, for instance using
pair-to-pair comparison in a dependency matrix, to answer two questions: How much does one factor
influence the other, and how much is each factor influenced by the other? Continuing the previous
case we would for example compare the two-influence factors “progress in materials research” and
“progress in the development of battery cells”. “Progress in materials research” has a high influence on
“progress in the development of battery cells” but not the other way around. Those factors with the
biggest overall influence are identified as the key influencing factors and are the most relevant ones for
further actions and measures (e.g., standardization of electric powertrain components). On the other
hand, those factors which are most influenced by others can be used to continuously monitor changes
in the environment (e.g., image and acceptance of electric vehicles).

The systematic approach of the scenario technique offers several benefits to strategy development
by mitigating biases in decision-making. First, it helps to reduce complexity: Influence factors
are considered separately before taking into account the connections between them [28]. Second,
it widens the search space for new opportunities and increases the likelihood for discovering potentially
disruptive technologies. [29,30]. A continuous scanning activity not only helps to anticipate potential
changes in the environment, but also allows the detection of “weak signals’, meaning trends that are
less easy to perceive than mega trends [31]. The detection of weak signals is particularly relevant
since it allows identifying underlying trends that might challenge the current business activities [29].
An example for weak signals in our example of an OEM supplier could be the increasing reports of small
firms working on the development of electric cars starting from the early 2000s, e.g., the presentation
of the car Venturi Fétish on the exhibition “Ever Monaco” or of the sports car Tesla Roadster in 2006.

Therefore, the scenario technique allows managers to widen their perspective in three ways:
First, it shifts the perspective from short-term to long-term. Second, it draws attention from the
current customers to other potential customer groups and future needs. Third, the scenario technique
encourages one to envision multiple possible futures by contrasting different scenarios. By this,
it helps reduce the status-quo bias of decision makers since it allows the systematic consideration of
various options [28].

3.2. Differentiation of Competencies: A Methodical Approach to Analyzing a Firm’s Potential

In order to survive in turbulent environments, companies need to maintain their competitive
advantage. This advantage is based on distinctive strategic resources [32,33]. The term competence in
the context of strategic management goes back to the so-called “resource-based view” [32]. According
to Hamel and Prahalad, core competencies are a corporate-wide bundle of resources and capabilities
that make a significant contribution to the customer benefits of the product and provide access to a wide
variety of markets [33]. Core competencies are used across the organization and need to be maintained.
They ensure the company’s long-term competitive differentiation and market effectiveness (customer
value or business value). Thus, they are to be understood as a source of sustainable competitive
advantage and profitability.

However, a change in the environment can make resources that were once essential suddenly
irrelevant [25]. Given the need to react to environmental changes, successful firms are those able
to transform their strategic resources over time. This ability is described by Teece as a dynamic
capability [34]. Companies often struggle to develop these dynamic capabilities. Therefore, we argue
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that, in strategy development processes, companies need to analyze the status quo of their capabilities
first and then develop a roadmap for how their competencies need to evolve. In order to analyze the
company’s capabilities, one of the first steps is to become aware of the company’s internal strengths
and weaknesses and how important they are.

We propose using the competence model according to Wildemann to structure the different kinds
of competencies [35]. This model is a strong analytical tool that allows not only the identification of
current core competencies, but also the identification of strategic (dis)investments that lead to the
development of future competencies [35] (see Figure 4).

Key competency Core competency

Market
effectivity

Potential

Basis competency competency

2

low Differentiation  high
Figure 4. Competence model according to Wildemann (own illustration).

An important strength can be a key or core competence depending on its differentiation potential
in the competition (quadrants at the top). Both have high market effectivity, i.e., value for the customer,
but only core competencies are unique to the company. A core competence for an OEM supplier
producing powertrain components might be the reliability of components. A key competence on
the other hand, might be safety. Basic competencies are less important strengths. They have only
low market effectivity and differentiation in competition, e.g., efficient cost management. Potential
competencies are unique to the company but are not yet effective in the market, e.g., electrification.

The classification of competencies depends on market effectivity and differentiation in
competition; both are determined by external factors in the company’s market, business and global
environment. For example, a change in the company’s environment might lead to a core competency
becoming a mere key competency if imitated by other competitors. A potential competency might
become a core competency if the market situation changes. A company can only compete successfully
in the market by formulating and implementing a strategy that has a good fit with its environment and
leverages its unique portfolio of resources and capabilities. This is the reason why companies need to
understand their own competencies and it is important to emphasize that competencies can change

over time.

4. A Holistic Model for Implementing Strategy in the Company

In the previous section, we developed a systematic approach to systems thinking-based strategy
development. This is an iterative process in which the strategy is refined by matching the internal
and external perspective. A fast reaction to environmental changes is as important as the involvement
of all stakeholders [1,36]. However, strategic planning not only includes strategy formulation but
also strategy implementation and evaluation. Indeed, strategy implementation also poses a problem
to organizations since managers lack practical models to guide their actions [1,37,38]. Managers
often struggle to understand success factors of effective strategy implementation that are diverse
and closely linked to one another. Hence, the need for comprehensive conceptual models for

strategy implementation [1].
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Strategy implementation affects the whole organization and can only be successful if implemented
and followed in all parts of the organization. This means that the organizational structures and
processes need to be adjusted to support the strategy [39]. Indeed, the main obstacles to strategy
implementation are the process of managing the change and translating the new strategy into the
company culture [40]. Again, systems thinking and a holistic approach can promote the adaptation of
the company towards one common strategy. For this, we proposed a holistic framework according
to Weissenberger-Eibl [15], which comprised all the relevant aspects of a company: Its organization,
processes and methods as well as culture.

The framework defines seven fields of action (German: “Gestaltungsfelder”): In the middle,
are the fields organization, processes, methods and human resources, through which all actions are
coordinated. The field of technology surrounds the inner fields and supports the transfer of knowledge
among actors and through all processes. The whole structure is embedded in leadership and culture.
These shape the way the other fields are designed and actually practiced in everyday work. All the
fields are highly interrelated and therefore, strategic actions must address all of them [15].

Continuing the previous case example of an OEM supplier producing powertrain components,
a strategy based on the external and internal analysis might be a transformation towards a supplier
producing electric powertrain components. Therefore, if we look at the human resources of the supplier
some needed action would be to continuously increase the electric knowledge of their employees,
for example by offering specific training or by hiring experts in this field. The supplier will also need
to implement adequate processes (e.g., new logistics) and methods (e.g., specific testing for electric
components) for producing electric powertrain components. And they will need to think about the
kind of organizational structures that most fit their strategy.

When it comes to strategy implementation, managers often lack a full understanding of all the
relevant factors that allow the diffusion of the strategy through all areas of the organization [1,40].
The framework proposed by Weissenberger-Eibl provides a holistic perspective and is a useful tool to
successfully plan and implement a strategy, manage knowledge and transfer competencies. Managers
need to make sure that the inner fields of actions in Figure 5: organization (i.e., organization design and
structures needed to coordinate the new strategy), processes (i.e., operational structures and workflow
management), methods (i.e., methods to generate new knowledge and develop new competence fields)
and human resources (i.e., people with the experience and knowledge needed for the future and
who are willing to adapt to changing environments) are addressed while implementing a strategy.
Technology has to be used as a leverage to support the inner fields. In order to develop its full capacity,
the strategy needs to be incorporated by leadership and culture. Both play an important role in the
transmission of knowledge, as well as, the creation of a corporate understanding of the strategy [41].

Figure 5. Holistic framework for successful strategy implementation (adapted from
Weissenberger-Eibl /Koch 2013 [15], p. 100).
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5. Conclusions

In our paper, we developed a systemic approach to strategy development in complex
environments. We argued that effective strategy development in complex environments is only
possible when considering both the external and internal systems perspective of companies. For each
perspective, we proposed a method to systematically generate input for strategy development:
the scenario technique to analyze the external environment, and the competence model based
on Wildemann for the internal assessment. These two methods address the external and internal
analysis of the company and are the prerequisite for strategy development. A promising strategy
is then the result of matching the internal competencies of the firm with the external requirements
from the environment. Finally, the strategy needs to be implemented. In order to do so, again,
a systemic perspective of the organization is needed. We proposed using the framework according
to Weissenberger-Eibl; a holistic model of the fields to be considered. Figure 6 shows the overall
framework that combines these three methods.

External Internal

c .
& foresight view competence-based view
£
S
2 "f%’tz:;’meys Key competency Core competency
3 A + Competitors <2
(] « Substitutes + Company E ; g
T - Suppliers d s g: s competoney Potontal

+ Complementan e
= Complementary — System- competency
S Environment-
% Fit high  Differentiation  low

Holistic view
on organizations

strategy implementation

Figure 6. Holistic framework for a systemic approach of strategy development and implementation.

Combining these three methods results in a systematic approach to developing and implementing
strategy in turbulent environments. With this work, we wanted to emphasize the need for systems
thinking and holistic approaches in strategic management. For this, we provided an overall framework
in which practical guidelines for managers can be embedded. Our contribution is conceptual in nature:
First, we brought together the system-environment fit, as well as, the internal fit. Second, we proposed
a holistic framework on how to move from strategy development to strategy implementation.
This approach allows managers to overcome difficulties in decision-making related to information
processing and offers a sound basis for the development of a viable strategy in a volatile environment.
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