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ABSTRACT:

Strategic operations management is considered as the integration of strategic and operational
decision-making aiming to maximize value generation capabilities, operational excellence and
business competitiveness with the available resources and competencies. The role of strategic
operations management, along with the utilization of data-driven decision-making through
information technologies, has increased its importance in the modern, complex and dynamic
business environment. The role of strategic operations management is crucial in value chain
performance as an effective demand chain creates value from which the company extracts its
profits through an efficient supply chain. Strategic operations management is about putting
strategy into practice by enhancing the fit of operations to competitive priorities determined in
competition strategy and strategic alignment among operations to achieve sustainable
competitive advantage. As a result of successful strategic operations management is a value
chain that integrates and synchronizes supply chain and demand chain operations providing
superior business competitiveness.

This thesis work delves into strategic operations management in modern industrial business
systems to understand its role and value in the current complex, dynamic and competitive
business landscape with unpredictable disruptions and risk factors. The purpose of this thesis is
to develop a holistic theoretic understanding of strategic operations management, its role and
observe its applications in the form of different operating models. A comprehensive review of
strategic management in the context of operations gives insights on how the design of
operations system can support and enhance business competitiveness and performance. The
thesis is conducted as a literature review in which 112 pieces of business literature work have
been reviewed. The thesis focuses on strategic level decisions and aspects of competitiveness,
sustainability and technology. The thesis includes a number of reasons why strategic operations
management has a high importance in the field of modern manufacturing industries and why it
should be considered with care in order to achieve sustainable competitive advantage. The
thesis highlights the effects of successful strategic operations management on the quest for
business competitiveness through a combination of effectiveness and efficiency. This thesis
focuses on industrial manufacturing business perspective with a strategic scope and
concentrates on modern business systems from an internal company perspective rather than
further analyzing the external business environment.
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1 Introduction

This thesis work is conducted as a literature review for a bachelor’s thesis of a Bachelor
of Science in Technology programme of Industrial Engineering and Management in the
University of Vaasa. Thesis considers topics related to strategic operations management
focusing on theoretical framework, strategic management aspects and operating models.
Thesis begins with a background for strategic operations management, strategy and
operations. The second part concerns decision-making, objectives and challenges in
strategic operations management. The third section considers applications of strategic
operations management as operating models from different approaches. To finalize the

thesis, the topics of the thesis are concluded at the end of this paper.

The thesis considers strategic operations management from an overview perspective
providing a holistic picture of the concept. To understand how to practice strategic
operations management, one has to first understand thoroughly what it means.
Therefore, after an introduction to what strategic operations management is, operations
in industrial business systems are defined before delving into decision-making and
objectives. The company’s corporate and business strategies determine how the
operations will be configured as they lay down the strategic objectives of the overall
scope of the company and how it competes. Thus, the challenges of strategic operations
management consider strategic trade-offs in addition to challenges of modern business
environment in terms of supply chain and technology. Technology provides possibilities
and tools to be exploited and considered in strategic operations management. The topics
regarding technology consider modern technologies such as ERPs, Industry 4.0 and
artificial intelligence and their role in operations and strategic operations management.
The operating models this thesis considers are modularization, Lean management and

Agile methodology.

This thesis explores two separate research questions in the conducted literature review

on strategic operations management. The research questions are the following:



1. What is the theoretical framework of strategic operations management as a

management science in the context of modern industrial business systems?

2. How can strategic operations management be applied and has been applied as

operating models to enhance business competitiveness and performance?

1.1 Research background

Strategic operations management is a rather new field of study in terms of management
sciences. The majority of academic work around the topics of strategic operations
management, operations strategy and operations management has been taking place
during the past 20-30 years. There lies a couple of foundational works, while most of the
academic research is still on the empirical level rather than theoretical level in the field

of strategic operations management.

1.1.1 Strategic operations management

Brown et. al. (2018) stated that in order for any organisation to achieve success, it is
mandatory to have world-class operations, and in addition to that there has to be an
ability to manage them also on strategic level. According to Brown et. al., strategic
operations management considers organizational objectives and customer values such
as flexibility, quality, speed, cost and constant innovation. To achieve the ability to
provide requirement-exceeding goods and services to customers, the organization’s
strategic operations capabilities have to be efficiently and effectively managed (Brown

et. al., 2018).

Strategic operations management is about the integration of supply chain and demand
chain and managing that integration (Walters & Rainbird, 2017). Referencing Walters and
Rainbird, this integration combines the aspects of strategic objectives in terms of being

effective and operational aspects in terms of being efficient. As Walters and Rainbird



stated, strategic operations management takes into account simultaneously long-term
capabilities and immediate resource constraints in order to deliver and create value as

efficiently as possible for the customers, organization and other stakeholders.

Robert Lowson (2002) describes the issues of strategic operations management with the
words of complexity, contingency, dynamism and competitive markets. Referencing
Lowson, the issues of strategic operations management are constantly gaining
importance in commercial sectors, which enhances the importance of its consideration
and potential to provide new competitive advantage. Lowson stated that strategic
operations management provides foundations for all business success with its ability to
supply desired value for the demand generated by the customer markets. He even goes
as far as describing consumer demand as “chaotic” due to markets requiring constantly
more and more diverse and individualized goods and services. This sort of development
in addition to the transition from push business to pull business in terms of the balance
of supply and demand pushes organizations to become more and more flexible and
responsive (Lowson, 2002). According to Lowson, with successful decision-making in
strategic operations management, a significant competitive advantage can be achieved
through felicitous implementation and development. As a reference to Lowson, strategic
operations management has begun to gain recognition as a substantial contributor to
effectiveness of strategy in all types of organizations regardless their size, level of

internationality and profit-making objectives.

Affisco and Soliman (2006) introduced a strategic operations management framework
which they created for electronic service delivery to provide a more strategic perspective.
The service delivery model integrates strategy elements and operational elements (see
Figure 1) and leverages value with e-solutions in information dissemination and
management of supply and demand (Affisco & Soliman, 2006). According to Affisco and
Soliman, forming a successful operations strategy requires focus on design, development
and execution of operations so that the operations respond to elements which possess

a level of strategic importance. The strategic operations management model should be



designed with a focus on perceived customer value of the service (Affisco & Soliman,
2006). Their observations are in line with Walters and Rainbird who highlighted the

significance of value and nature of integration in strategic operations management.

Leverage of /’l
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Operations’
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Development

—————— Basic Strategy Element
---------------- Integrative Element

Figure 1. Strategic operations management framework for e-government service
delivery (Affisco & Soliman, 2006)

1.1.2 Top-down strategic approach

In order to have a better understanding of the role of strategic operations management
within an organization, it should be understood on what level it is positioned within an
organization. A top-down perspective provides a comprehensive picture of the strategic
structure of an organization. This way it is possible to divide the strategic structure into
corporate strategy, business strategy, functional strategy and operative management

levels from top to bottom. This is illustrated in Figure 2.

Whittington et. al. (2020) stated that corporate strategy considers the overall scope of a
corporation and concerns issues such as geographics, business portfolio and resource
allocation. According to Volberda et. al. (2011), other decisions corporate strategy
concerns are strategic positions and specified actions that are to be taken in order to
gain competitive advantage and increase corporation’s value as a whole. Referencing
Bowman and Faulkner (1997), corporate strategy considers a multi-product case in terms

of selecting markets, resourcing business units and controlling the corporate structure.



Business strategy, often referred to as competition strategy, considers the questions of
how the individual business units compete in their particular markets, for example in
terms of innovations, scale and responses to the markets and competitors (Whittington
et. al., 2020). Volberda et. al. (2011) argue that business strategy is about the intentions
and actions the business unit takes in terms of core competencies and the targets, means
and contents of the value delivery in order to gain competitive advantage against their
competitors. Referencing Bowman and Faulkner (1997), business strategy concerns

single-product case in terms of value definition and delivery and resource allocation.

Functional level strategies are developed and defined in order to support the actual
business strategy in their particular functional areas. The most common and generally
accepted distribution of functional strategies is dividing them into finance, marketing
and operations strategies which concern how the functions deliver the upper level
strategy with the highest efficiency and accuracy (Whittington et. al., 2020). According
to Whittington et. al., successful strategy implementation depends vitally on the

extensive amount of decisions and actions occurring at the functional level.

Operations strategy refers to a set of operational decisions taken with the aim of
achieving a long-term competitive advantage (Slack & Lewis, 2020). Maylor et. al. (2015)
consider operations strategy as the linkages created or planned to be created between
organizational strategy and the actual operations of the organization. According to Kim
et. al. (2014), the vast number of complex processes that take place at multiple

organizational levels and in multiple directions are formed with operations strategy.

Strategic operations management can be positioned in between operations strategy and
operations management in strategic structure (see Figure 2). As seen in the chart,
strategic operations management integrates the short-term and long-term planning and
actions of operations in order to ensure fluency throughout the organization from high-

level strategy to operational implementation. The management level of the strategic
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structure chart, operations management, will be covered in the next section along with

a thorough consideration of industrial operations.

Corporate strategy

l

Business strategy

| ]

N
[ Finance strategy ] Operations strategy [ Marketing strategy

)
' Strategic operations '
! management |

H

Operations management J

Figure 2. Position of strategic operations management in strategic structure

1.2 Research objectives

The primary objective of this thesis is to develop a comprehensive theoretic
understanding of strategic operations management and its role and importance in
modern industrial companies and business systems. The thesis aims to provide support
for decision-making guidelines in the context of strategic operations management and
finding development targets in the design of operations system by giving insights on its
characteristics and effects on business performance and competitiveness. The objective
is to first provide the reader with a clear overview of operations and their system design,
strategic management and effect on competitive advantage. Secondly, thesis provides
information on applicable operating models from various approaches to improve the

business competitiveness and performance of a modern industrial company.
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1.3 Research methodology and scope of the research

The thesis is primarily a literary review by its nature. The thesis is conducted by
familiarizing oneself with relevant literature, articles and scientific research, as well as
following discussions, news, and overall development related to the thesis topics. Some

references are drawn from course lectures arranged in the University of Vaasa.

Research scope is considered to focus primarily on manufacturing industries and
technology-oriented companies. The research concerns operations from comprehensive
and strategic perspective and less operational perspective. The thesis does not delve into
great details in day-to-day operational management practices, but it focuses more on
the design of operations system and operations and their strategic meaning. The time-
scope is on modern companies and management methods taking into account recent
events and trends in modern business-making such as sustainability and geopolitics
while some fundamental academic works from further back in time have been

referenced due to their timeless applicability.
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2 Operations in industrial business systems

Operations are the core of an industrial corporation which, simply defined, form
together a process of three stages: acquisition of raw materials, transformation of raw
materials into products and distribution of products to customers. Referencing Demir
(2019), the steps of transforming inputs into outputs are the responsibility of operations.
Barringer and Ireland (2016) comprehensively define operations to include
manufacturing process and location, networks and partners, quality management and
outsourcing among many other functions. Brown et. al. (2018) stated that world-class
operations are one of the rare keys to achieving sustainable competitive advantage in
modern business environment with the condition of them being inimitable. Referencing
Walker et. al. (2015), alternative operations frameworks have experienced growing
interest due to recognition of the benefit that they can provide. According to Jarvenpaa
et. al. (2017), operations can be observed by their ability to create value and by their
potential of development for the purposes of operations management to help in their
development and management work. On the contrary, Porter (1996) argued that
decoupling individual operational activities from their strategic activity system regarding
the competitive value cannot be done without misleading their individual significance

for the success of the company.

Operations in industrial manufacturing companies can be argued to be easier to grasp
than in service companies since they are in touch with more tangible inputs and outputs.
In this sense, operations can be divided into different functions including supply chain,
procurement, logistics, production and sales and distribution channels. As Haverila et.
al. (2009) stated, operations include, in addition to functions in order-delivery chain, also

functions in sales, distribution, product design and procurement.

Haverila et. al. (2009) separate the development of operations into five phases.
According to their book on industrial economy, the longest and the first phase, handcraft,
lasted up until the first industrial revolution took place in 18™ and 19t centuries during

which mass production and standardization came into existence. Haverila et. al. stated
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that after the second world war during 1950s and 1960s, Just In Time (JIT) production
model started to take place and shape industrial systems. Referencing Haverila et. al.,
this JIT production model has been followed with Lean operating model and with the
latest development phase, network operations. Even though the book of Haverila et. al.
was published back in 2009, Lean management principles and network-oriented
operations planning are still considered among the most modern perspectives in
operations management along with Six Sigma and Agile operating models. The same
type of development was recognized by Brown et. al. (2018). By observing this
development arch, it is notable that the development of operations has accelerated over
time and a new stage of development could be expected in short time with the aid of
artificial intelligence and other major improvements in modern information

technologies.

2.1 Operations management

Since operations management has been in the role of problem solver in practical issues
and applications, it has lacked actual theoretical foundations (Walker et. al., 2015).
Maylor et. al. (2015) stated that operations management focuses on transformation
processes. This view could be argued to be quite simplifying as operations management
is a lot more than just the transformation process of inputs which would refer to the
process of production by itself. Referencing Slack and Lewis (2020) and their
comprehensive definitions, operations management is about designing, organizing and
improving the configuration of systems which forms a value-creating process to
transform inputs into products, goods and services. Brown et. al. (2018) expand the
definition of operations management as they include the aspect of the best and most
efficient use of finite resources during the actual transformation process. Haverila et. al.
(2009) stated that operations management is about the management of different
functions of order-delivery chain and covers the process of transforming an input from

production factor markets into an output to the output markets.
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As an enabler for success and source for sustainable competitive advantage, operations
management should be integrated into the strategic processes (Demir, 2019).
Operations management can be divided into three different levels: strategic decisions,
systems and operational control (Haverila et. al., 2009). Referencing Haverila et. al.,
strategic decisions concern objectives, production facility locations, technology
decisions, capacity and defining roles of stakeholders involved with the operations.
Systems are about network co-operation, information and quality systems and
procedures and procurement which in long-term develop the competencies of the
corporation (Haverila et. al., 2009). According to Haverila et. al., operational control
refers to day-to-day and short-term execution and implementation of operational

activities with the aim to achieve desired results as efficiently as possible.

2.2 Value chain approach

The value chain approach suggests that an alternative term for strategic operations
management could be value chain management. Walters and Rainbird (2017) define
value chain as an integration of efficiency driven supply chain and effectiveness driven
demand chain resulting in a complex web of business processes. This definition
combines the strategic and operational objectives, effectiveness and efficiency, and the
nature of integration of strategic operations management. Demand chain refers to
understanding customer expectations and market characteristics and meeting them
through operational processes in sales and marketing etc. (Walters & Rainbird, 2017)

which are then matched with the capabilities and outputs provided by the supply chain.

One famous and foundational approach towards operations is the value chain model
(see Figure 3) introduced in 1985 by Michael Porter who is one of the most renown
strategy gurus of the modern era. Value chain approach is based on the organizational
activities that form a process which creates value for the customers in the form of goods,
products or services (Whittington et. al., 2020). According to Whittington et. al., value

chain model helps analyzing resources and understanding the strategic position of the



15

organization. Porter (1985) stated that competitive advantage can be observed by
comparing the value chains of competitors and exposing the differences between them.
In Porter’s original version of value chain model, production is referred to as operations
but as discussed, the field of operations in its current form cover more than just the

production functions.

In his value chain model, Porter has divided the operations into value activities that are
technologically and physically distinct. Each of the value activities employes human
resources, technology and purchased inputs in addition to creating and using
information and performance parameters (Porter, 1985). Referencing Porter, value
activities consist of primary activities which are directly involved in the physical creation,
sales and transfer of the product to customer and support activities which provide the
human resources, technology, purchased inputs and other functions needed to perform
the primary activities. Porter also introduced a more extensive value model, value
system, which included supplier, channel and buyer value chains in addition to the
corporation’s own value chain. Whittington et. al. (2020) added the consideration of

business ecosystem into Porter’s value system in order to have more comprehensiveness.

Firm infrastructure \
Support Human Resource Management \
activities Technology Development \ <
Procurement \ 9;",;
3
Q
. o
Inbound . Outbound Marketing . 3
.. Production .. Services
Logistics Logistics and Sales
| ) J
| !
Supply chain Demand chain
\
Y

Primary activities

Figure 3. Value chain model
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The value chain model can be criticized for its applicability in modern business as it is a
simplification and considers business from push rather than pull perspective and
positions marketing to be implemented only after production (Korkeamaki, 2023). As
Lowson (2002) mentioned, the modern business environment has transitioned towards
pull business where marketing can actually be the first thing in line to be started.
Referencing Korkeamaki (2023), since value chain model was created in 1980s for
manufacturing companies, its applicability in modern business systems could be argued.
Other criticism towards the value chain model can be drawn from the fact that many
modern companies now focus just on some specific parts of the value chain and don’t
possess the whole value chain as the model would suggest. Companies often seek to
outsource the functions that they don’t see as their core business or competence which
then again makes other companies focus on just excelling in some particular functions
such as manufacturing, logistics or service. Therefore, the value chain model could be
expanded into a value network model which takes into account external stakeholders
and partners in addition to the core company itself (Whittington et. al., 2020). Also, the
change from a more stable business environment to a more dynamic one has

emphasized the development towards value network from value chain approach.

2.3 Technology in operations

Operations is a chain of processes in which technology acts as an enabler, contributor,
platform and also often as a product. Operations can play a role of an initiator or an
applicator for new technologies and technological innovations. Skinner (1984) stated
that operations technology innovations can be a strategic competitive advantage
providing major improvements in quality, lead time, capital utilization and many other
aspects. According to Kuruppuarachchi and Perera (2010), the performance of an
organization tends to increase when a higher level of technology is exploited.
Technological development has had a major impact in operations and their development

from handcraft to modern mass customization (Haverila et. al., 2009; Brown et. al., 2018).
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Technological development increases efficiency in terms of resources and time and

enables more production volume and more complex processes to be executed.

The fourth industrial revolution, referred to as Industry 4.0, has emerged as the
development of intelligent, autonomous, network connected, self-regulating and
vertically and horizontally integrated production systems have taken major steps forward
with the development of information technologies (Dzhulii et. al. 2020). According to
Dzhulii et. al., Industry 4.0 is about cyber-physical systems that act in production
processes, supply chain and data management enhancing efficiency with a large span of
technologies such as Internet of Things (loT), robotics, 3D printing, cloud computing,
blockchain, artificial intelligence and digital twin. Industry 4.0 technologies can help
companies to achieve higher profitability, increased differentiation and optimize risk
management (Mithas et. al.,, 2022). Ghobakhloo and Iranmanesh (2021) stated that
strategic guidelines are vital when implementing complex and resource-intensive digital
transformation of Industry 4.0. According to them, change management and strategic
planning capabilities are required when pursuing successful digital transformation of

operations.

As the environment of strategic operations management is increasingly complex,
dynamic and competitive, industrial corporations have increased their investments in
advanced manufacturing technologies and flexible manufacturing competence (Zhang
et. al., 2006). Referencing Zhang et. al., advanced manufacturing technologies automate
and integrate design, manufacturing and control of the products and production.
According to Zhang et. al. advanced manufacturing technologies offset uncertainty and
enable smoother flow through production resulting in increased responsiveness and
performance with the manufacturing process. Different kinds of advanced
manufacturing technologies are for example robotics, programmable automation

systems and integrated systems (Zhang et. al., 2006).
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Bhandal et. al. (2021) refer to the dynamism of the markets as they underline the
importance of supply chain in terms of value creation and competition and present
digital twin as one of the most recent technologies that pushes this trend even further.
They introduce a term of digital supply chain that reflects the transformation initiated
by digital technologies and enables extracting real-time intelligence to generate business
value and new leverage for optimal decisions. Dutta et. al. (2020) consider blockchain
technology as a revolutionizer for supply chain management as it has potential to

transform the processes of supply chain in terms of security, velocity and transparency.

The complexity of the business environment arises in the article of Feng and Ye (2021)
in which they stated that smart logistics provides an efficient and promising solution for
operations in terms of logistics. According to Feng and Ye, logistics is a function of
operations in which many emerging intelligent information technologies have been
applied despite several barriers of development such as high implementation costs and
unstandardized function modules. Intelligence, flexibility, integration and self-
organization are combined in smart logistics implementation to enhance efficiency and

avoid disruptions in logistics processes (Feng & Ye, 2021).

Enterprise resource planning (ERP) systems are key corporate information systems used
to enhance sharing of real-time data and to provide information availability,
transparency and analyses for strategic level management (Klochkova & Orlova, 2021).
According to Klochkova & Orlova, ERP systems automate core business processes and
support resource management activities. ERP systems have been developed to manage
the flow of resources, materials and components between different parties and
processes (Zhang et. al. 2006), and since then they have been expanded to cover all types
of transactions and data around the organization. In an empirical investigation, McAfee
(2002) discovered that lead times and on-time deliveries improved significantly when
enterprise level information technologies were adopted. McAfee recognized a causal link
between overtime improvements in operational performance and information

technology adaptation resulting in increased operational effectiveness after ERP was
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implemented. ERP systems integration highlight the importance of technology structure
and systems thinking when establishing strategic networks with the corporate’s internal

stakeholders, suppliers and partners (Ash & Burn, 2003).

Information technology and digitalization are major driving factors in modern business
systems and modern technologies in operations. Referencing Donchak et. al. (2022),
hybrid B2B selling is expected to dominate sales strategies as majority of buyers prefer
digital channels affecting the structure of demand chain. According to S. Jorfi and H. Jorfi
(2011), IT capabilities can be a factor of competitiveness, especially in the current
business environment and therefore IT systems and IT infrastructure should be designed
to contribute to and scale with company growth. Haverila et. al. (2009) stated that the
integration of information technology requires digital modelling, but it provides

increased productivity and flexibility and shorter throughput times in manufacturing.

Artificial intelligence (Al) is a growing trend in the business world due to its capabilities
to revolutionize, boost and transform how business and companies operate. Al has been
used mainly as a data analysis technology in descriptive, predictive, prescriptive and
cognitive analytics (Mithas et. al., 2022), but with the introduction of generative Al, its
utilization opportunities can be expanded to support for example innovation and service
processes. The field of Al consists of a number of technologies and algorithmic tools such
as machine learning, deep learning, neural networks and large language models. Akter
et. al. (2022) mention that several large corporations are already planning to integrate
Al in operations to enhance automation. They stated that the implementation of a
comprehensive Al transformation requires sophisticated and advanced data ecosystem
and governance. According to Cannas et. al. (2023), Al methods are capable of improving
competitiveness by improving operational efficiency and sustainability and responding
to challenges of dynamic business environment. Referencing Cannas et. al. (2023), Al
applications can be applied in various operational processes such as transportation and
customer interfaces to support certain purposes such as demand forecasting and risk

management.
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3 Strategic management of operations

Strategic management sets the guidelines and designs the structure of a company and
its operations. In this section, strategic operations management is considered from three
separate approaches: decision-making, objectives and challenges. These are topics to be
considered when starting to configure the operations system and networks around it.
Understanding decision-making, objectives and challenges around strategic operations

management supports the company’s successful performance and competitiveness.

3.1 Decision-making in strategic operations management

Corporate and business strategies along with the business model give the guidelines and
goals that decisions of strategic operations management should follow. Corporate
strategy provides the business area and context the decisions are to be taken whilst
business strategy sets the competitive priorities to thrive for. When those are set, it is
the task of strategic operations management to decide on the plans and actions how the
organization configures itself, its business and its operations in order to achieve those
priorities. As Slack and Lewis (2020) stated, the decisions of strategic operations
management concern the complete transformation and business process, the current
and future changes and challenges in competition and business environment and the
development of operations as a whole in order to provide sustainable competitive
advantage. Referencing Laukkanen (2007), one of the core decisions in international
business is the actual operating model involving decisions on exporting, contractual co-

operation modes and direct international investments.

Strategic alignment throughout the whole organization is vital for achieving desired
results and competitive advantages. Referencing S. Jorfi and H. Jorfi (2011), strategic
alignment illustrates the degree to which business, operations and technology support
each other in terms of mission, objectives and plans. The importance of strategic

alignment derives from its impact on business performance, responsiveness to new
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opportunities and gaining the desired competitive advantages in diverse, dynamic and
competitive markets (Jorfi, S. & Jorfi, H., 2011). The effectiveness of changing and
turbulent competitive markets is underlined by S. Jorfi and H. Jorfi when considering the
level and importance of strategic alignment. They propose to put emphasis on flexibility,
capability and communications effectiveness of information technology systems in order
to improve the strategic alignment throughout the organization. Barnes et. al. (2007)
stated that progress in a number of e-business based companies had been obstructed

by poor strategic alignment.

3.1.1 Decision-making areas

Demir (2019) provides a list of 10 different decision-making areas regarding strategic
operations management including topics such as product and service design, capacity,
location, outsourcing, quality, resources, supply chain and other operational activities
that are required to perform management processes. In his article, Demir presents an
idea of Robert Hayes and Steven Wheelwright from 1984 that the decision-making of
strategic operations management could be divided into two areas, structural and
infrastructural decisions. According to Demir, structural decisions are about the
allocation of tangible and physical resources that contribute to optimal convenience in
operations and often require long-term decisions. Infrastructural decisions on the other
hand consider intangible matters such as organization, quality and human resources
which might not require as substantial capital investments as the structural decisions

(Demir, 2019).

The strategic decision-making areas that are considered in strategic operations
management regarding operations resources are capacity, supply network, process
technology and development and organization which can be illustrated in operations
strategy matrix (Slack & Lewis, 2020). Referencing Slack and Lewis, the other axis of
operations strategy matrix considers market requirements and competition point of

view with aspects of quality, speed, dependability, flexibility and cost. According to Slack
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and Lewis, exploitation of the operations strategy matrix provides a possibility to find
and understand the relationships and interrelationships of each decision-making area
and their performance objectives. The matrix model provides a comprehensive overview
of operations from strategic point of view as it provides information on how each of the
market requirements are taken into account in operations resources and how each
operations resource considers market requirements (Slack & Lewis, 2020). The relational
importance of each intersection is affected by the decisions on competitive priorities at

the business strategy level.

S. Jorfi and H. Jorfi (2011) consider strategic operations management from IT business
point of view and bring up decision-making areas such as flexibility, capability, systems
and communication. They consider these as key factors for operations to properly be
aligned and support the planned strategy. Some other factors contributing to strategic
alignment S. Jorfi and H. Jorfi found in their study were decisions to improve

compatibility, connectivity and modularity.

Najdawi et. al. (2008) divide strategic executive decisions related to operations into four
topics considering forecasting, logistics management, capacity planning and facility
locations. In various industries, especially in manufacturing industries under significant
demand fluctuation, companies often are obligated to make forecasts and decisions on
their pricing and production before the high-demand season is on-going (Ramachandran
et. al., 2018). According to Ramachandran et. al., this kind of decisions can achieve higher
performance if the decision-making subjects gain awareness of the interdependencies
and in effect uncertainty is reduced. Hansen and Ahmed-Kristensen (2012) point out that
when making decisions on facility locations and offshoring, it is important to connect

operations to strategic management to avoid decoupling within the organisation.
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3.1.2 Data-driven decision-making

An emerging topic in decision-making methodologies is data-driven decision-making
which aims to base decisions on analyses of historical trends and current data (Lu et. al.,
2019). Data-driven decision-making is a new approach to decision-making in which
decisions are based on data rather than experience decreasing the level of
disruptiveness and increasing performance with analytical capabilities (Kunttu, 2023).
According to Kunttu, data can be utilized to answer various business questions, but this
requires understanding the applicability of different analytical methods in case-specific
purposes and characteristics. According to Mithas et. al. (2022), data-driven decisions
are considered for example in product and customer strategies. Data analytics acts as
the basis for various operations related activities such as demand forecasting, constraint

identification and optimization tasks such as supply chain network modeling.

Referencing Kesavan and Kushwaha (2020), data-driven decision-making transforms
modern operations and arguably significantly increases profitability in comparison to
intuitive decision-making. Analytics capabilities and utilization associate positively with
the quality of decisions (Awan et. al., 2021) which provides business value and solves
business problems (Fosso Wamba et. al., 2019). Referencing Fosso Wamba et. al., data-
driven decision-making can be characterized as a new management revolution as it
provides higher productivity and better understanding of the market, positively

increasing business performance.

According to Rejikumar et. al. (2020), data-driven decision-making contributes to the
development of competitive strategies by helping in recognizing trends in the market
and overall business environment. A strategic level data-driven approach is capable of
enhancing the effectiveness of technology tools and business processes (Troisi et. al.,
2020). Referencing Troisi et. al., data-driven strategies integrate factors such as
technological infrastructure, proactive management, analysis skills and circular
knowledge management processes. According to Troisi et. al., data could be perceived

as a strategic resource in today’s business environment as it can be used to prescribe
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actions and predict complexity which has been observed as one of the key characteristics
of strategic operations management. This observation would propose active use of data

tools in decision-making processes regarding strategic operations management.

3.1.3 Decision-making processes

Observing strategic planning processes in operations management help grasping how
the strategic and operational aspects are integrated in decision-making and in practice.
This section considers three strategic planning processes which concern different
aspects of operations management. Supply chain network design practice is used to
optimize the structure of supply chain. Sales and operations planning (S&OP) considers
the integration and synchronization of strategic and operational management in market
demand and resource supply planning and processes capacity- and variety-wise. Theory
of constraints (TOC) is a management method that has applications in constraint and

bottleneck identification to improve flow through operational processes.

The core objective of supply chain networks design is to enhance customer satisfaction
by addressing supply chain responsiveness, demand, and profitability simultaneously
which involves considerations of facility roles, locations, and the allocation of capacity,
market, and supply (Chopra, 2019). A foundational 4-phase framework for global supply
chain network design by Chopra, detailed in Figure 4, prioritizes maximizing overall
profits while concerning expected margin and forecasted demand in each market,
logistics and facility costs, as well as taxes and tariffs at each location. Chopra highlights
the vitality of supply chain network design on business performance and supply flexibility,
influencing the configuration, constraints, and competitiveness of the supply chain.
According to Chopra, supply chain drivers influence the responsiveness and costs within

the designed network, emphasizing the importance of strategic choices in the process.

In the first phase of supply chain network design process, the aim is to form a supply

chain strategy aligned with competitive strategies, global competition, and internal
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constraints to establish the priorities and objectives guiding the supply chain network
(Chopra, 2019). Referencing Chopra, this phase involves formulating a comprehensive
understanding of current and future competitive landscapes, market saturation, and
potential transitions in the market needs and values to support competitiveness.
According to Chopra, identifying internal constraints such as capital, policy and resource
constraints is crucial for scaling and scoping the network to gain insight for strategic

decisions regarding partnerships and outsourcing.
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Figure 4. Supply chain network design framework (Chopra, 2019)

In the second phase, the focus is on regional facility configuration as in identifying
regions and their corresponding facilities with the consideration of factors such as
quantity, locations, supply chain and market roles, product responsibilities, and
capacities (Chopra, 2019). According to Chopra, this phase consists of analysis of the size
and homogeneity of demand aiming for understanding the opportunities for economies
of scale with the available production technologies and evaluation of aggregate factor
and logistics costs. Chopra stated that risk management considerations regarding
political, legislative, exchange rate, and demand-related risks should be involved at this
phase. Referencing Chopra, the regional competition should also be considered in terms

of facility locations, response times, and logistics costs. The third and fourth stages of
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the framework are about compiling viable site options, selecting those for
implementation, and defining their locations and capacities (Chopra, 2019). According
to Chopra, the decision-making is based on the information from the second phase of
the framework and an analysis on available infrastructure supporting the determined
production methods. The infrastructure assessment considers hard factors such as
suppliers, utilities and transportation services and soft factors such as community

receptivity and workforce availability (Chopra, 2019).

Sales and operations planning (S&OP) process is about the integration and alignment of
strategic and operational activities (Tchokogué et. al., 2022) which aims to balance the
future demand and supply capacities in a time-phased plan with multiple time periods
from short-term to long-term to achieve higher operational efficiency and successful
resource management (Krajewski, 2022). Referencing Tchokogué et. al (2022), the cross-
functional business process of S&OP is supported by performance reviews and
promotion of continuous improvement to synchronize and coordinate between the
supply and demand. According to Krajewski (2022), S&OP is often based on factors of
product families, workforce and time and related plans such as operations strategy,
forecasts, business plan and constraints management. Referencing Krajewski, S&OP is
often constructed as a long-term aggregate plan for organizational operations and short-
term plan for resource planning, prioritization and scheduling. According to Wallace
(2008), the S&OP process is based on four fundamental concepts of demand, supply,
volume and mix to avoid imbalances. Wallace described that there lies several sub-
processes in demand plan such as brand, marketing and sales plans and in supply plan
such as resource, production and logistics plans. Data quality is crucial in S&OP as it

affects the forecasting accuracy, which is a necessity for a successful S&O plan.

The S&OP process has in principle four phases: demand planning with the aid of sales
and demand forecasts, supply planning for production, inventory, resource and supply
chain management, managerial and executive review rounds for adjustments, consensus

and approval and finally the actual implementation of strategic planning to operational
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activities. According to Tchokogué et. al. (2022), implementation of a S&OP process
increases supply chain coordination performance and decreases the risk of the bullwhip
effect in supply chain variability. Tchokogué et. al. state that the S&OP process has a great
capability to improve competitiveness as it increases the level of alignment, integration
and synchronization and performance in individual operational functions. Referencing
Wallace (2008), once the S&OP process has been completed five major plans are

configured: demand forecast and production, inventory, resources and distribution plans.

Theory of constraints (TOC) is a systematic management philosophy which aims to
optimize the operating system flow by finding out the performance-limiting constraint
factors in the subsystems and eventually developing and allocating resources to the
emerging bottlenecks of the system. According to lkeziri et. al. (2019), the origin of TOC
is from production optimization software that started the consideration of capacity
constraints and bottlenecks in factory-level activities which then evolved through
scheduling, planning and controlling techniques into an operational and competitive
performance driven management philosophy. Modi et. al. (2019) argued that by the logic
of TOC eventually every real-life system are not complex but on the contrary simple by
nature and therefore even seemingly complex issues have simple solutions when the
right root causes are identified. According to Modi et. al., complex supply chains can be
effectively integrated, coordinated and optimized with TOC principles. Krajewski (2022)
proposed that all capital investments should be considered from the TOC aspect and
assess their impacts on operating expenses, throughput and inventories. According to
Krajewski, only in front of the assembly stage, shipping points and bottlenecks
inventories are needed to ensure the flow through operations. The implementation of
TOC is a virtuous cycle between identifying and exploiting the bottlenecks, allocating

resources and increasing the capacity of bottlenecks (Krajewski, 2022).

Pacheco et. al. (2021) mention that there are various TOC management tools and
principles such as Critical Chain Project Management, VATI Layout Analysis and Drum-

Buffer-Rope. The core principle of TOC is that in every system there lays at least one
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performance-limiting constraint (Pacheco et. al., 2021), which is in line with the
observations on the strategic fit of operations. According to Pacheco et. al., TOC
principles contribute primarily competitive features of on-time delivery, short lead time,
high flexibility and lower cost. These are the result of better coordination, optimized
production capacity and set-ups and lower inventory levels. Through the better and
quicker flow in supply chain and production and smaller inventories, the working capital
in the pipeline decreases which releases that capital to more efficient use which in return
increases overall performance and capital-reliant possibilities. Pacheco et. al. stated that
systems applying TOC principles are able to target their improvements more accurately

which is followed by improved performance, effectiveness and competitiveness.

3.2 Objectives of strategic operations management

The objectives of strategic operations management are the integration of operational
and strategic objectives. Strategic effectiveness and operational excellence are the core
objectives within the realm of strategic operations management. From a market
perspective, these contribute to achieving desired competitive advantages and excelling
in the market with superior profitability. On the other hand, from a resource point of
view, efficient use of strategic, operational, intraorganizational and external resources

are a key objective.

Haverila et. al. (2009) stated that the most essential objectives in the field of strategic
operations management are execution of corporate and business strategies,
development of new capabilities and competencies and efficient implementation of
everyday operations. According to Haverila et. al., two types of objectives can be set for
operations: competition-based and society-based. Competition-based objectives,
including cost, quality, time and flexibility, derive from competitive factors ruling in the
markets and which are considered to include features such as price, quality, operations
velocity, reliability of delivery, characteristics and customization (Haverila et. al., 2009).

Referencing Haverila et. al., society-based objectives include objectives such as
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environmental well-being, safety and social responsibility. They define operational
objectives to include topics such as high productivity, minimizing current assets and

short lead time (Haverila et. al., 2009).

Porter (1996) defines two objectives for an enterprise to reach its primary goal, superior
performance. He stated that these two objectives are strategic positioning or often
referred to as differentiation or competitive prioritization and operational effectiveness.
Porter argues that competitive advantage arises from the strategic positioning and
superior profitability from operational effectiveness. According to Porter, strategic
positioning defines the choices of activities, how they are performed, and how they
relate to each other while operational effectiveness refers to excelling in individual
activities. Sustainable competitive advantage grows out of this system of activities when
they complement each other (Porter, 1996). In the context of this thesis, these activities
could be referred to as operations. Referring to Porter, systems, processes and
organizational structure should be strategy-specific instead of generic in order to form

an activity system that provides definite competitive advantage.

Porter (1996) stated that strategic fit of the operations is vital for the emergence and
sustainability of competitive advantage, but its achievement requires integration of
actions and decisions across the organization. Here the nature of integration and the
importance of strategic operations management is yet again recognizable and the place
of strategic operations management in achieving proper strategic fit is underlined.
Referencing Porter, the strategic fit of operations can be considered to have three
aspects: consistency, reinforcement and optimization. According to Porter, weaknesses
in the system of operations are prone to get attention while their poor performance
degrades the performance of the whole system exposing bottlenecks and performance
constraints. On the contrary, if the company is not able to identify weaknesses in its
system of operations, this could imply poor strategic fit when the system of operations

should be reconfigured to better execute the intended competition strategy.
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3.2.1 Strategic objectives

The generic objectives of strategic operations management derive from operations
strategy among which trade-offs are required. Referencing Slack and Lewis, objectives
are prioritized to support the strategic market positioning and customer satisfaction as
they derive from selected market segment and industry’s competitor analysis. The main
strategic performance objectives are time, dependability, flexibility, quality and cost

(Slack & Lewis, 2020).

Slack and Lewis (2020) stated that on the most basic level, time objective is considered
as the time spent from the beginning to the end of operations process. Time-related
objectives can be measured with delivery time, often referred to as lead time, and on-
time delivery. On-time delivery is a delivery performance related to dependability which
is about keeping the promises given to the customers (Slack & Lewis, 2020). Another
delivery performance meters related to dependability would be delivering the right
guantity and the right quality of products ordered. Zhang et. al. (2006) define flexibility
as an organizational ability to respond quickly to changes and meet varying customer
requirements without excessive encumbrance. Slack and Lewis (2020) define flexibility
as the ability to adopt different states, positions and things in higher numbers. They
consider flexibility from four different aspects including aspects of product/service,
production mix, volume and delivery. According to Slack and Lewis, quality can be
defined in many ways in different occasions and operations but most often it is
referenced with concepts such as fit-to-purpose, reliability, consistency, number of
features, conformance to specifications or standards and level of performance. As a
reference to Slack and Lewis, cost is a universally attractive performance objective which
consists of the financial inputs put into the operations to enable production. Costs are
often measured with three different metrics: operational expenditure, capital

expenditure and working capital (Slack & Lewis, 2020).
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The essential aim of strategic effectiveness is to create competitive advantage to achieve
superior performance, increase market share within the target market and provide a
possibility for premium pricing. Porter (1985) stated that competitive advantage
describes the overwhelming value a company is able to create and deliver for its
customers in comparison to its competitors. Referencing Porter, competitive advantage
is the one characteristic that provides profitability and sustainability for the business in
coping with the industry’s competitive forces. The two basic types of competitive
advantage are cost leadership, meaning that the company is able to operate with the
lowest costs and therefore provide the lowest price for the customers, and
differentiation (Porter, 1985) which can be achieved for example through a market
segment focus, customer value prioritization (time, dependability, accessibility, flexibility,

quality etc.) or providing a unique product-service system.

Yasin et. al. (1999) consider strategic effectiveness as an external objective. They stated
that customer satisfaction is essential for strategic effectiveness in terms of achieving
optimal quality from a customer perspective. Yasin et. al. propose that the systems
perspective presented in MBNQA criteria provides essential factors of strategic
effectiveness. These strategic effectiveness contributing factors include leadership,
market focus, human resource management, strategic planning, information, analysis
and process management (Yasin et. al., 1999). Liu (2013) argues that proactive
operations, transformation leadership and integration of manufacturing and technology

strategies are also contributing factors for strategic effectiveness and business success.

Thompson (1996) proposes that strategic effectiveness and success are dependent on
strategic competencies to learn and change in addition to the actual content of the
strategy. Through these, a company is able to create value, gain benefit and achieve
competitive advantage along with the technological competencies, capabilities and
processes it possesses (Thompson, 1996). According to Thompson, the ability to identify
and create opportunities is a must, and strategic effectiveness describes the ability to

capitalize those opportunities. He stated that succeeding in strategic effectiveness is



32

affected by the business environment, company resources, values, organizational culture
and the ability to change. Referencing Thompson, strategic effectiveness derives from a
company-specific and unique mix of strategic competencies which underlines the

importance of strategic fit of operations system and competition strategy.

The increasing importance of sustainability in terms of environmental and societal
aspects is a driving factor in modern companies and their strategies. Sustainability goals
push companies to adopt “more with less” thinking now also in terms of natural
resources rather than just financial resources. The scarcity of natural resources affects
production capabilities and financial feasibility which on the other hand are
compensated for by the growth in knowledge resources and servitization of
manufacturing based businesses. Brown et. al. (2018) stated that sustainability has taken
its place as a core business requirement in modern business environment. Slack and
Lewis (2020) introduced three perspectives for sustainable operations: people, profit
and planet. Their approach combines the three aspects of sustainability (societal,
economic and environmental) which should be taken into account in strategic operations

management in order to simultaneously act responsibly and achieve business objectives .

In the context of business, sustainability has been fundamentally attached to the survival
of the company by creating sustainable competitive advantages. Referencing Takala et.
al. (2013a), sustainable competitive advantage is about a unique value creation strategy
which is not imitable for current or future competitors. Dynamic markets and modern
disruptive technologies call in the question of sustainable competitive advantage which
rarely can be achieved merely through operational improvements (Porter, 1996). Porter
stated that sustainable competitive advantage arises from the fit across activity system
and not just the individual parts in it. Malek et. al. (2015) highlight the importance of
resource allocation and manufacturing strategies as capabilities to achieve sustainable
competitive advantages which arises the significance of operations in modern business

environment. According to Malek et. al. (2015), sustainable competitive advantage
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arises from core competencies, knowledge management, innovation, resource

management capabilities and positive psychological capital.

Sustainable operations refers to business activity systems which thrive for sustainability
in the environmental and social fields in addition to economic objectives (Jaehn, 2016).
According to Jeffers (2010), modern companies have understood that sustainability
could also translate to economic advantages rather than translating just into burden of
complying with environmental regulations. One efficient way to economically benefit
from sustainability while simultaneously aligning with other sustainability goals is to
exploit circular economy into business and operations. Referencing Jeffers, corporate
sustainability is a concept describing the understanding that businesses can achieve
economic objectives simultaneously with improving quality of life and protecting
environmental systems. The three sustainability perspectives are presented in the
concept of corporate sustainability which is considered to focus on customer centricity

and Lean production principles (Jeffers, 2010).

3.2.2 Operational objectives

Reviewing the literature related to strategic operations management, three different
terms for operational success emerge. The terms of operational excellence, operational
efficiency and operational effectiveness are used as overlapping concepts by different
authors. Gélcher-Barguil et. al. (2019) define operational excellence as effective and
efficient management of operations and processes to create and extract maximum
amount of value. According to Mangla et. al. (2020), operational excellence is related to
dynamism, innovation, relational capabilities, collaboration and flexibility. Referencing
Carvalho et. al. (2019), operational excellence is a result of market orientation, process
optimization, high efficiency, leadership, organisation and teamwork. In a more recent
article, Carvalho et. al. (2023) stated that operational excellence is linked with
organizational culture and agility which translates to capability of reacting quickly to

changing markets while making continuous, long-term and sustainable improvements in
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operations performance. Operational excellence is a great foundation for sustainable
competitive advantage (Malek et. al., 2015; Liu, 2013). Tarig et. al. (2021) define
operational excellency as organizational competitiveness involving effectiveness,
efficiency, correct timing and resource planning. They stated that operational excellency
can be achieved through four drivers: organizational vision, strategy implementation
with engaged people, proper metrics for process performance and technologies

supporting the processes.

The comprehensive end goal is to achieve a high level of operational efficiency which is
often evaluated on the basis of productivity and cost-efficiency but should also be
evaluated on the criteria of the company’s strategic objectives. This is implicitly stated in
a famous quote from Michael Porter: “More important is to do right things than doing
things right”. Even if operating would be efficient, the company won’t survive if it fails to
deliver desired customer value. Referencing Feng and Ye (2021), operational efficiency

enhances the development of industrial and commercial satisfaction.

According to Prahalad and Ramaswamy (2004), operational efficiency is one of the
initiatives that are considered to increase profits. Jarvenpaa et. al. (2017) stated that
profitability is the basis of survival and growth for any business. Lahti (1987) considered
that operational efficiency is an efficiency metric based on company’s real currents of
logistical activities and investments in these translate to higher profitability. Yasin et. al.
(1999) pointed out that operational efficiency is an internal objective which is also
demonstrated in balanced scorecard as it is listed in the objectives and measurements
of efficiency in internal processes. Referencing Lahti (1987), operational efficiency can

be measured with efficiencies in material, labor and capital and rates of utilization.

Kortmann et. al. (2014) stated that a complex but important relationship exists between
operational efficiency and strategic flexibility as it is commonly considered that there is
a trade-off between flexibility and efficiency when companies try to optimize business

processes. Achieving a well-balanced stated between these long- and short-term
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objectives supports competitive advantage but is not solely sufficient to gain one.
(Kortmann et. al., 2014). According to Kortmann et. al., operational efficiency is a two-
dimensional concept considering time and cost. Referencing Kortmann, time-efficiency
concerns manufacturing lead time, delivery speed and inventory turnover whereas cost-

efficiency concerns manufacturing, engineering and quality costs.

Resource efficiency is one metric for operational efficiency (Korkeamaki, 2023) and along
with it comes the objective of resource optimization. Resource optimization has gained
attention due to its effect on profitability and more recently due to the topics of
sustainability. Resource optimization can be approached from two perspectives. The first
one is to try achieving a certain amount of outputs with the least amount of resources.
The second one perspective is to gain the most output from a certain amount of
resources. According to Prahalad and Ramaswamy (2004), resource allocation and
opportunity recognition are the basic-level strategic tasks. Referencing Jarvenpaa et. al.
(2017), business is guided by an economic principle which stated that resources should
be used in a way that would lead to the greatest possible output. Brown et. al. (2018)
stated that globalization and complex operations networks with it underline the need of
best possible use of resources. The availability of resources is one of the foundational
conditions of business growth (Laukkanen, 2007), which in return underlines the best
possible use of available resources. Referencing S. Aithal and P. Aithal (2023), with the
increasing importance and focus on sustainable development, circular economy
principles gain attention in contributing to resource optimization since they provide

solutions without endangering business value-creation.

In literature, several categorizations for resources exists depending on the perspective.
Whittington et. al. (2020) consider two types of resources: threshold resources that are
a necessity to compete in a market in the first place and distinctive resources that can
provide competitive advantage. They also divided resources into human, financial and

physical resources. Referencing Haverila et. al. (2009), factor of production, that could
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be referred to as resources, are labor, capital and materials. Knowledge has been added

to this list recently (Haverila et. al., 2009) and also time can be considered as a resource.

Alavi and Leidner (2001) stated that resources are either based on property or
knowledge. Knowledge has gained a role as a critical organizational resource that could
generate sustainable competitive advantage (Alavi & Leidner, 2001) and applying
knowledge resources and knowledge management in operations has a positive impact
on performance (Senaji & Nyaboga, 2011). Knowledge is an intangible asset, which has
potential to provide long-term success (Hellman & Varilda, 2009). Knowledge
management supports resources to achieve higher performance, enhance

organizational operations and generate more innovation (Tuomi, 2023).

Referencing Whittington et. al. (2020), the distinctiveness of resources is a contributor
for competitive advantage. In order resources to be contributors, they have to be
valuable, rare, inimitable and have organizational support (Alavi & Leidner, 2001;
Whittington et. al., 2020). This evaluation model is referred to as VRIO model. VRIO
model stems from Jay Barney who stated that in order to generate competitive
advantage, resources need to have value creation ability, be rare and not easily imitated

by competitors in addition to being well-organized (Whittington et. al., 2020).

Resource-based view (RBV) is an operations strategy framework and resource
management strategy which focuses on the analysis of intangible and tangible resources
that have an effect on competitive advantage (Zahra, 2021). According to Zahra, RBV has
been utilized especially in resource selection and valuation as it explains use of
organizational resources in the venture of achieving competitive advantage. Zahra stated
that technology-based joint ventures such as collaborative partnerships can provide
access to valuable strategic resources such as business intelligence and knowledge
resources. Referencing Zahra, this is often possible just for established companies while
smaller companies and start-ups are constrained in resource accessibility and resource

management capabilities. RBV utilizes the VRIO resource management model
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framework in investment decisions as in if the criteria of VRIO model are met and the
evaluated resources provide valuable and profitable competitive advantages, it would

indicate feasible investment activities in those particular resources (Hinterhuber, 2013).

Through partnerships and networking, companies can supplement their resources by
taking leverage and benefits from vertical and horizontal integration (Whittington et. al.,
2020). Effective network management can significantly expand the amount of available
resources and be a source for a competitive advantage as ownership and extensive
capital investments are not required (Prahalad & Ramaswamy, 2004). Haverila et. al.
(2009) noted that the number of partners within a network can be hundreds which puts
high emphasis on communication and collaboration with common objectives. An
example of utilizing network management in accessing additional knowledge resources
are R&D and innovation projects with collaborating companies and universities (Haverila
et. al.,, 2009). Networks are in nature more dynamic and flexible in resource
management sense than internal resources as external resources can be tendered

continuously, and they can be dropped or accessed with less commitment.

3.3 Challenges in strategic operations management

Complex and dynamic business environment sets challenges for strategic operations
management in forming effective and efficient operations systems (Pinheiro de Lima et.
al., 2009) which are strategically aligned and then put them into practice. Rapidly
changing market dynamics creates challenges in sustainably providing value propositions
to match the demand. Integrating sustainability targets and sustainability regulation
compliance into strategy and operations while sustaining competitiveness set challenges.
Companies face challenges in the modern operating environment in terms of supply
chain and technology. On strategic level, companies need to do challenging decisions on

trade-offs that affect their operations systems at the very fundamental level.
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Contingency theory challenges the idea of universal methods and practices that could
be applied as such leading to the absolute best results (Moniz Jr.,, 2010). According to
Moniz Jr., contingency theory suggests that successful management differs depending
on situational variables which can be categorized as environmental and internal
contingencies. Referencing Moniz Jr., environmental contingencies refer to the level of
instability and uncertainty in the operating environment emphasizing flexibility whereas
internal contingencies refer to organizational structure and the ability to utilize resources.
According to Donaldson (2001), the highest performance can be achieved through fitting
the structure of the organization with the contingencies. Contingency theory emphasizes

the importance of building a unique and company specific operations system.

3.3.1 Supply chain challenges

Challenges in supply chain cause oversupply and excessive working capital or disruptions
within the supply chain process flow which results in production downtime due to lack
of materials and components, inability to provide customers with products due to stock-
out and disrupted deliveries due to challenges in outbound logistics. A common
framework of supply chain priorities illustrates the characteristics of supply chain as a
balance between responsiveness and efficiency (Chopra, 2019). Over-the-top focus on
responsiveness can cause oversupply while excessive prioritization of efficiency can
result in having moments of stock-out (Chopra, 2019). The decision on which to focus on
more should derive from the competitive priorities that set the focus points for supply
chain performance so that it contributes to the strategy and ensures strategic fit and

alignment for its part within the operations.

The discussion of the balance between responsiveness and efficiency has got new angles
during the past few years due to the latest and current global events of CoVid-19
pandemic and power politics. During pre-CoVid, the focus in supply chains was on
efficiency trends such as outsourcing, supplier base and buffer reductions and

globalization (Trkman & McCormack 2009), which escalated in the beginning of CoVid
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pandemic as numerous stock-outs and major supply chain challenges. This forced
companies to consider having bigger stocks and prefer local suppliers in order to avoid
the risks with a global supply network. Another contributing factor to decrease the level
of globalization has been the increasing geopolitical risks and tensions due to increasing
practice of power politics, especially between USA, EU, Russia and China. Global supply
chain networks have also suffered from uncertainties with their maritime logistics in
Middle-East around the Suez canal due to terrorism and criminal activities. These events
and trends can have a major impact on strategic operations management leading up to

even changes in decision-making of competitive priorities.

An emerging major challenge for supply chains is the likelihood of supply disruptions
which is the reason why identifying suppliers’ disruption risk is an important
management step (Trkman & McCormack, 2009). According to Trkman and McCormack,
supplier evaluation can be based on supplier environment, performance and supply
chain characteristics. They stated that in risk management processes the focus is often
on predicting disruptive events and not on the root causes of supply uncertainties and
continuous changes in terms of technologies and customer preferences in turbulent
environment. Trkman and McCormac mention that the same supplier strategy is likely
result in different outcomes in turbulent and non-turbulent environments and therefore
the supply chain should be designed company-specifically instead of merely following
universal guidelines. This statement is also backed by Christopher and Holweg (2011)
that stated that many supply chain practices were developed during the era with less
dynamic and turbulent environment. According to Christoper and Holweg, structural
flexibility should be designed into supply chains to embrace volatility as an opportunity

and stay competitive through adaptiveness.

Bressanelli et. al. (2019) identified 24 challenges regarding circular economy integration
in supply chain designs. Several authorities including academics and the business sector
have increasingly taken circular economy into consideration as it could help companies

simultaneously achieve sustainability targets while sustaining their competitiveness
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(Bressanelli et. al., 2019). According to Bressanelli et. al., business model transformation
aimed at sustainable development can be based on a circular economy based framework
that consists of four factors: circular product design policies, business model servitization,

reverse logistics and enablers such as digitalization and customer collaboration.

3.3.2 Technology challenges

As technology provides a vast number of opportunities, it also sets certain challenges for
companies in terms of integration, training and utilization. Production processes and
knowledge processes have undergone major digital transformations as information
technologies have evolved but in most cases, implementing changes also comes with
emerging challenges. Process technology plays a crucial role in product quality,
production flexibility, manufacturing cost and lead time, which is why challenges in

manufacturing processes, material transformation and scale-up are on top priority.

Shortening product lifecycles and uncertainty of rapidly changing market needs create
pressure to shorten innovation and development lead-times while also requiring highly
flexible production systems to adapt to continuously changing manufacturing needs
(Zheng et. al., 2019). According to Zheng et. al., design flexibility and customization
intensiveness are the main challenges opposed by manufacturers which translates to the
fact that many small and medium-sized enterprises have yet to abandon handwork in
their manufacturing processes as they are required to deliver small batches of diverse
product selection. Variability and flexibility are among the main aspects of
improvements that smart manufacturing systems try to tackle as traditional mechanisms
lack the ability of dynamic adaptation (Yan et. al., 2017). Referencing Yan et. al., industrial
robots have faced challenges in insufficient computational capacity and often a

significant waste of resources occur.

Kuhn et. al. (2011) argued that process variation is a critical challenge and solving it

requires a combination and cycle of continual improvement and new innovations.
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According to Kuhn et. al., long-term systematic approach to process variation in each
process stage drives profitability and competitiveness. Knocke and Vogt (2009) stated
that process development requires experimenting in vast numbers so they proposed as
a solution a small, scalable and precise system for controlled experiments which could
then be scaled up to production plant level. They noted that when aiming for improved
process variation, process development should also take into account the optimization

of cost, productivity and time in all production conditions.

Sustainable process and product technologies are being developed and adopted to
answer to challenges opposed by sustainability targets by introducing features to reduce
emissions, substitute materials to more sustainable ones, increase energy efficiency and
improve recycling possibilities (Fu et. al., 2018). While the adoption of sustainable
technologies is challenging and often externally initiated, it can generate new business
opportunities and improve profitability. According to Fu et. al., important factors for
sustainable technology adoption are pressure from markets, technology capabilities and
experience in previous technology adoptions and systems. Adoption of sustainable
technologies is often done as co-operative act in supply network since independently
developing and adopting sustainable process technologies requires such capacity of
resources that merely larger corporations would possess as individuals (Fu, et. al. 2018).
Knowledge-intensive processes such as knowledge management, market research and
data analysis have gained massive possibilities for boosting their performance and
accuracy with the adoption of new information technologies. Although, integrating them
efficiently in day-to-day processes and extracting the benefits from them to the full
extent is still challenging. According to Fosso Wamba et. al. (2019), many organizations
face challenges in leveraging big data analytics to business value generation. Challenges
in data and cyber security in addition to verification of data relevancy, reliability and

accuracy are hampering the deployment of information technologies.
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3.3.3 Trade-offs

As competition has increased and blue oceans in markets have been explored, the
significance and challenge of trade-offs regarding competitive priorities has increased. If
the companies are not willing to make any trade-offs, they may not be able to provide
any distinctive or differentiating value which can result in cost competition and
decreasing profitability for the whole industry. According to Porter (1996), trade-offs are
essential in strategic management, and they arise from inflexible and incompatible
activities and limited internal coordination and control. Porter argued that without
trade-offs achieving sustainable competitive advantages will never be reached. On the
other hand, Mithas et. al. (2022) argued that the introduction of new technologies of
Industry 4.0 can influence trade-offs by providing new capabilities improving flexibility
while not compromising other competitive priorities and understanding when certain

trade-offs are needed or can be avoided.

One fundamental strategic decision-making challenge is the decision between resource
and market based view when configuring the company’s operation strategy. Resource-
based view (RBV) focuses on company’s internal strengths while market-based view
(MBV) focuses on environmental opportunities when companies try to form their own
sustainable competitive advantages (Slack & Lewis, 2020). According to Slack and Lewis,
MBYV was dominating view in the 1900s, while RBV started to take place in executives
strategic considerations more in the 2000s. In MBV school of thought, the first and most
important strategic task is strategic positioning and analyzing competitive forces of the
industry which then determine the way strategy and operations are designed (Slack &
Lewis, 2020). Referencing Slack & Lewis, when considering RBV in strategic management
the role of internal resources, capabilities and operations arise as the explanation for
company’s outperformance. Put in short, in RBV strategic decisions and positioning are
based on understanding company’s resources while in MBV strategic decisions and
design of operations system arise from market opportunities and their satisfaction. It can
be argued that RBV is also more applicable in sustainability-based strategies since they

have the same objective of efficient resource management and getting the most from
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existing resources while MBV aims for gaining maximal financial benefit from market

opportunities which can result in unsustainable use of natural resources.

A big decision-making challenge regarding operations and trade-offs is the decision
between and the degree of localization and globalization. Globalized operations can
provide higher degree of cost-efficiency, more availability for resources and larger
partnership networks while localized operations can provide more responsiveness, less
supply chain risks in numbers and magnitude and better overall control over simpler
networks. According to Bohnenkamp et. al. (2020), while globalization has been the
current trend to compete against global and local rivals, some companies have adopted
deep localization strategy and established their sourcing and supply chain operations as
entirely localized. While global value chains and supply chains have strengthened with
the aid technological advancements and gained importance in the realm of operations,
they have become complex and more crucial (Orlanyuk-Malitskaya et. al., 2024).
According to Orlanyuk-Malitskaya et. al., localized operations with close distance to the
place of consumption have influenced current value chain formation principles when
aiming for secured local and global competitive leadership. In effect of globalization,
corporations have offshored their production facilities to low-cost countries and
simultaneously broadened their global market coverage which on the other hand has
made supply chains more complex and vulnerable to disruptions (Kazancoglu et. al.,
2023). According to Dekkers (2010), the traditional and dominant cost-driven view on
outsourcing and offshoring may serve short-term profitability interests but it conflicts
with organisational health, hampers the ability to manage outsourced operations and
ignores contemporary challenges. Dekkers states that as the strategic decision to
proceed with outsourcing is often irreversible, especially make-to-order and engineer-
to-order based businesses should take the outsourcing decisions with thorough and

integral consideration to avoid adverse effects of loss of control and responsiveness.

Product level decisions have major level effects on how the operations system is

designed and operations are configured. Challenging strategic decision is between
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standardization and customization which depends on the nature of industry, value
proposition and competitive priorities thrived for. The dominant market trend is that
customers ask for more and more customized solutions but with shorter lead time and
lower costs. Shortened product lifecycles and dynamic market requirements also set
challenges for standardizing products and operations. Standardized products are
generally more cost-efficient to produce with less lead time as production variance is
lower and established supply chains are applied in addition to the notion that from
reliability point of view standardized products have higher quality as standard
components and proven processes are used with higher numbers of testing hours. On
the other hand, customized products provide higher flexibility in product mix, product
portfolio’s value proposition extends, and customers get more tailored solutions with
higher perceived value. The questions are about if the company seeks to appeal to
similar market segments and extract less value but from larger global markets with
standard products or if it wants to focus on smaller number of customers but extract
more value from each individual customer with customized products and if the market
is expecting low-value or high-value products. A mode of design and operation
developed to tackle this dilemma is mass customization. According to Liu et. al. (2020),
new automation and analytics technologies providing flexible models and adaptive
supply chains are enabling mass customization to a higher degree than before.
Referencing Liu et. al., determining factors for mass customization applicability are the
level of opportunities to exploit customization, customer requirement variability and

readiness to adopt customization practices.
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4 Operating models in modern business systems

As discussed previously in this text, operations system should be configured company-
specifically to align with the individually determined business strategy and competitive
priorities. This means that companies’ operating models might be extensively unique
and customized to serve their exact needs. Some common factors and universal
management principles for operating models identified and applied with company-
specific adjustments and strategic focus points. Different operating models can be
identified in multiple aspects of companies. Next, three different operating models are
considered from the aspects of products, processes and operations which all shape the
operations system. They concentrate on different aspects but can be applied at the same
time. Modular operating model focuses on utilizing mass customization by embracing
certain principles in product design, Lean management on operational efficiency
through process development and Agile methodology on change responsiveness and

flexibility in operations.

4.1 Modularization

Modularization is a form of implementation of mass customization in product design
which provides an opportunity to enhance operational efficiency significantly. The very
essence of modularization tackles the trade-off between cost and differentiation in
flexibility (Persson & Lantz, 2022) since it is based on combining the benefits of mass
production and flexibility in product offering. As operations are derivatives from
products, modularization in product design can improve efficient use of capabilities in
design and resources in operations. Modularization is based on product architecture
design in which the product is configured from independent and interchangeable
modaules that each represent some customer value, feature or functionality on their own.
Each module has multiple of its own variants, module variants, which have standardized
interfaces with other modules. Standard interfaces enables the possibility of configuring

vast number of different product variations with smaller number of building blocks.
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According to Barbosa et. al. (2017), modularization strategy is adopted in order to
increase competitiveness of the organization. Barbosa et. al. stated that competitiveness
of supply chain can be improved through synergies that modularization strategy provides.
Persson and Lantz (2022) recommended modularization strategy to be adopted by
companies that are active in markets that have high customization requirements.
Referencing Halstenberg et. al. (2015), modularization strategy in its core aims to
organize complex processes and products efficiently into simpler ones as the product
architecture significantly affects the processes of product development. Modularization
has an effect on the product lifecycle which enables its exploitation also in recycling
considerations and sustainable development (Halstenberg et. al., 2015). Challenges with
modularization strategy emerge for instance from interfaces as a constraining factor in
design and finding the optimal number of the modules and module variants to balance

the trade-off between cost-efficiency and flexibility.

The benefits of modularization can be measured in all competitive priority aspects as
cost-factor benefits come from economies of scale and standardization, flexibility-factor
advancements are clear in providing more variety in product offering, quality-factor
increases through standardized mass production of module variants and higher number
of testing hours, and time-factor improvements are achieved in terms of introducing new
innovations to markets as there is no need to redesign the whole product but just the
module variant, through learning curve in manufacturing and assembly work and parallel
manufacturing of the modules (Persson & Lantz, 2022; Barbosa et. al., 2017). From a
supply chain operations point of view, modularization has several benefits such as
decreased complexity in supply chain and manufacturing and reducing inventory levels
and costs (Persson & Lantz, 2022) as well as higher negotiation power over suppliers due
to higher volumes. From a demand chain perspective, more flexible product offering can
provide advantage in sales operations and standardized modules improve the ease of

service operations.
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The argumentation behind efficiencies of modularization can be based on combinatorics.
For example, if there are 4 modules and each module has 4 module variants, in total
there are 4 x 4 = 16 module variants but in total there are 4% = 256 product configuration
combinations. This means that instead of managing and manufacturing 256 individual
product designs, only management and manufacturing of 16 module variants are
needed which results in significantly decreased complexity and increased efficiency and
flexibility in product and operation management. Modularization also provides a notable
efficiency advantage in product development as, if the same numbers from
aforementioned example are applied, improving just one module variant in the end
improves in total 1 x 43 = 64 product configuration combinations instead of improving

just one product configuration.

Persson and Lantz (2022) stated that as the demand for customized products has
increased, the complexity of supply and manufacturing operations has led to adoption
of modularization strategy in numerous manufacturing companies. Referencing Persson
and Lantz, modularization contributes to gaining competitive advantage followed by
higher prices as with modularized products, the company is able to achieve higher
customer satisfaction in an effective way. Modularization strategy contributes also to the
company’s financial performance as it improves the ability to deliver customized
products in a cost-efficient way (Persson & Lantz, 2022). According to Persson and Lantz,
by adopting the modularization strategy companies tend to achieve higher profit
margins, return on assets and return on equity as well as lower capital investment costs
as manufacturing, engineering, product development, quality and inventory costs are
reduced. Following the findings of Persson and Lantz, it can be concluded that product
modularization strategy contributes to both strategic effectiveness in value creation and
operational efficiency by streamlining complex operations and should be considered
especially in manufacturing companies competing in markets with high valuation of

customization.
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4.2 Lean management

Lean is a value- and efficiency-focused management principle which aims to create value
in each process stage by simplifying and removing waste from processes resulting in
shortened throughput time, reduced working capital, improved manufacturing
productivity, better resource utilization and higher operational efficiency. Sinha and
Matharu (2019) noted that Lean management origins from Toyota, a Japanese
automotive manufacturer, and is one of the most significant paradigms in the field of
operations management as organizations aim to simultaneously optimize operations and
reduce costs while providing satisfying customer experiences and improving
competitiveness. Krajewski (2022) defined Lean systems as value-maximizing operations
systems focused on removing delays and waste such as overproduction, waiting,
inventories, underutilization and inappropriate processing from the system by
emphasizing simplicity and consistency while keeping strict cost control and producing
outputs only when needed providing competitiveness and high value-for-money from
customer point of view. According to Krajewski, Lean management methods are about
systematically identifying bottlenecks and improving efficiency by consistently
decreasing the levels of inventories and capacities to find the next problem. Referencing
Krajewski, common ways to practice Lean are by 55 method, Kaizen, Kanban, Lean house
model, automation, flexible workforce, standardization, pull method and close supplier
relationships to achieve lower costs, more flexibility, less complexity, just-in-time
operations and smaller inventories. Piercy and Rich (2015) stated that Lean management
is applicable in achieving sustainable operations as the principle of resource optimization
unites them. They noted that Lean management affects at operational and strategic
levels from which supply chain development in terms of more focused and localized

supplier base and long-term collaborative supplier relationships acts as a fine example.

Singh et. al. (2020) noted that Lean management can realize cost saving breakthroughs
in manufacturing companies while providing quality and customer satisfaction with the
least amount of non-value-adding activities and process waste. Value stream mapping is

a Lean management tool that has established itself in the field of industrial operations
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management, especially in Lean waste reduction, by visually and comprehensively
mapping the complete process flow of a product from raw materials and production to
final product and distribution as a current state version and as a future desired version
of the system (Singh et. al., 2020). Referencing Singh et. al., value stream mapping has
proven results as reductions in lead time, production cost, working capital and levels of
inventories and workforce. Kumar and Shankar (2022) stated that value stream mapping
is a renowned tool for streamlining and creating more value-adding processes by
minimizing non-value-adding activities. They noted that in value stream mapping,
processes can be evaluated by their potential of reducing waste and simplifying to the
minimum when the process speed increases resulting in shorter lead time following one
of the main principles of Lean to minimize throughput time. Ferreira et. al. (2022) stated
that combining value stream mapping with simulation tools supports Industry 4.0
technology roadmapping by helping to understand transitions regarding materials,
processes and information flows with the application of Industry 4.0. According to
Ferreira et. al. (2022), as value stream mapping systematically identifies waste, supports
prioritization decisions and coordinates development initiatives it has gained attention
as a Lean practice in modern complex industrial systems. The combination of Industry
4.0 technologies and Lean management practices such as value stream mapping grow in
interest among companies as they have mutual objectives and can be implemented as
complementary initiatives (Ferreira et. al., 2020). Lean thinking could also be considered
from the contrary standpoint. In contrast to removing non-value-adding activities, the
activities could be developed and designed in such a way that they would start to
generate value. This perspective would be especially practical in cases where the non-

value-adding activities are essential for the process and can’t be removed.

Lean management principles can be integrated and complemented by and to other
process development theories such as theory of constraints (TOC) and Six Sigma. TOC
focuses on identifying and exploiting bottlenecks and constraints within the process to
improve the process performance while Six Sigma quality management methods are

applied into processes in order to reduce variations and defects. The combination of
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Lean and Six Sigma is a renown process development framework in modern industrial
companies known as Lean Six Sigma. Gupta et. al. (2022) presented an integrated
framework in which they included TOC into this already proven management method of
Lean Six Sigma as TOC focuses on throughput of the system while Lean and Six Sigma
focus on inventory levels and operating expenses providing a more holistic process
development framework. They noted that the integration of these three operational
excellence theories takes into account different perspectives of the process and provides
improvements to the process in terms of flow, capability and waste minimization
strengthening the ultimate financial performance. Duhem et. al. (2023) noted that as the
dynamism and complexity of the modern industrial business systems increase with low
customer tolerance and high product variety, even the Lean operating model approach
may not be efficient enough. They stated that a demand-driven operating model based
on real demand and strategic buffers is needed to address the unpredictable demand
fluctuations smoothly. A notable mention here is that Lean operating model is also a
demand-driven approach exploiting a pull business mechanism. Duhem et. al. noted that
a demand-driven operating model combines the principles of Lean, TOC and Six Sigma
in order to reduce inventories and lead time while supporting independence within the
system with strategically positioned variability-preventing buffers that can be adjusted

dynamically according to the demand planning and order execution.

According to Duhem et. al. (2023), the use of artificial intelligence and machine learning
in particular can be used as an effective tool in challenging planning of dynamic demand
in order to efficiently adjust the inventory levels to address demand spikes. Haddud and
Khare (2020) identified that the use of Industry 4.0 technologies such as Internet of
Things and cloud computing in supply chain digitalization improve the impact of Lean
practices in the context of operations development resulting in enhanced business
performance. According to Haddud and Khare, the implementation of Lean operation
practices with the support of Industry 4.0 technologies results in better change
responsiveness, inventory management and supplier and customer participation in

addition to more accurate processes with improved overall business effectiveness.
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Haddad and Khare found that digitalization helps Lean practices most in supply chain

visualization, demand forecasting and market change responsiveness.

Garcia- Buendia et. al. (2023) stated that Lean supply chain strategy should be
considered especially in manufacturing companies which markets are characterized by
technologic uncertainty, rapid changes, dynamism and unpredictability. They noted that
Lean supply chain strategies have emerged to address the quest for competitiveness and
the effects of uncertainties while minimizing inventories and increasing stock turnover
rate by resource integration, information sharing, coordination and collaboration with
supply chain partners. According to Garcia Buendia et. al., Lean management can be
implemented both up- and downstream in supply chain to enhance the performance in
all the competitive priority aspects. Ahmed and Huma (2021) identified in their study
that Lean strategy has a significant positive impact on the robustness of a supply chain
and can provide competitive advantage by improving operational performance. They
noted that a Lean supply chain strategy is best applicable in a stable demand
environment and with the support of a strong internal quality management system.
According to Ahmed and Huma, the Lean strategy hardly has a direct impact on the
supply chain resilience, but the increased robustness supports the resilience providing

better risk management from up- and downstream supply chain risks.

4.3 Agile methodology

Agile methodology originates from software development as being a business-driven
operation strategy that embraces flexibility, transparency, and collaboration in
development phase translating into quick versioning, constant interaction and meeting
dynamic market demands. Agile operating model emphasizes responsiveness and
resilience to changes in modern dynamic business environment, for example in terms of
demand fluctuations, emerging risks and supply chain. Shaughnessy and Goulding (2021)
stated that the concept of Agile is about customer-centric rapid change techniques and

delivering value at every step of business processes. Agility can be defined as a
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digitalization-based knowledge management competency of an organization to rapidly
transform its core business and way of operating in response to changes in dynamic
markets and business environment by utilizing market intelligence. Sreenivasan and
Suresh (2024) identified agility as an ability to rapidly recognize and sustainably react to
external challenges such as demand fluctuation and changes in business environment
and market preferences in terms of volume and variety by resource reorganization and
transformation of processes and strategies to provide adaptivity for operations and

diversity for product offering.

According to Screenivasan and Suresh (2024), Agile operations improve competitiveness
and reduce risk of failure when confronting new technologies, tightening competition
and changes in market demand as Agile businesses have better probability to realize
their efforts to benefits and profits. They mention that being able to adapt to complexity
and provide a variety of suitable products and services quickly after environmental
changes while prioritizing attention in value is characteristical for an Agile business.
Jaggars and Jones (2018) noted that Agile planning is about an architecture of iterative
strategic thinking which when implemented as Agile operations is effective and sensitive
and open for new opportunities. Referencing Armanious and Padgett (2021), agility is
vital for businesses to survive and sustain their competitive advantage in the midst of
unexpected crises and rapid technological development. They stated that organizational
Agile competencies that provide competitive advantage emerge from employees who
are capable of quickly identifying and interpreting environmental changes and
knowledge-based capabilities of digital economy. Innovations through continuous
learning and Agile competencies are in the core of competitive sustainability in the realm
of digitalization (Armanious and Padgett, 2021). Carvalho et. al. (2019) presented that
agility and operational excellence have a solid relationship as Agile capabilities support
operational excellence by rapid and effective response to unexpected market changes in
complex business environment. According to Kadenic and Tambo (2023), improved
strategic dimension of resilience of operating model is one of the potentials of Agile

methodology as it ensures greater responsiveness to contingencies and changes which
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translated well during CoVid-19 period when agility was one common factor in well-
survived and well-recovered businesses. They noted that as resilience is a capability to
manage change and a system’s ability to sustain its configuration and reorganize itself
in need, the concepts of system resilience and Agile responsiveness have a synergic
relationship. Kadenic and Tambo stated that Agile business processes integrated in
strategy and operating model are in the core of building effective and efficient

operational resilience to respond to operational disruptions

Agile manufacturing has emerged from the need to respond to dynamics of modern
markets and environmental disruptions while maintaining global competitiveness
(Sreenivasan & Suresh, 2024). Alzoubi et. al. (2023) stated that Agile operations provide
a solution for managing operations during unpredictable demand and reaching for new
business opportunities while increasing quality, flexibility and lead time. Gunasekaran et.
al. (2019) noted that Agile manufacturing is a key capability for sustainable competitive
advantage in complex and dynamic markets with shortening product lifecycles. They
identified five enablers for Agile manufacturing: Agile supply chains, total employee
empowerment, transparent customization, technology integration and intelligent
automation. Nabass and Abdallah (2019) found that Agile manufacturing improves
business competitiveness and organizational performance by having a positive effect on
quality, delivery and flexibility through utilization of market knowledge. They noted that
Agile manufacturing is a practice of Agile operations together with modularization,
manufacturing paradigms and efficient information systems as Agile operating model is
demand-driven instead of being forecast-driven. According to Nabass and Abdallah, as
Agile manufacturing enables more extensive and differentiated product offering it has
the potential to increase profits and market share in addition to operational
improvements. Although, increasing responsiveness and flexibility in operations and
manufacturing may increase costs even if Agile methods are adopted which calls for cost
saving initiatives such as Lean, modularization and supply chain integration. Yayla-KullG
et. al. (2021) presented that postponement in pricing decisions, product quantity and

product mix with rapid, precise and effective resource re-allocation support Agile
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ambitions and competitive advantage in markets with high level of customer behavior
uncertainty and heterogeneity. They underlined the importance of Agile competencies
and strategic alignment in modern business where companies encounter short-term
uncertainties in demand changes and long-term uncertainties in customer behavior. On
the other hand, postponement in pricing decisions obstructs the opportunity to invoice
in advance and delays money transaction from customer to the company, which means
that the company has to use its own capital instead of the sales revenue to run its
operations until the payment has been completed. This can be considered as a trade-
off between efficiency in terms of working capital and capital leverage and effectiveness

in terms of flexibility and risk management of procurement cost fluctuation.

Chopra (2019) defined agility in supply chain as an ability to enhance strategic fit when
shifting supply chain partnerships to support changing supply chain requirements in
terms of responsiveness and efficiency. Tarafdar and Qrunfleh (2017) noted that Agile
supply chain strategy is critical for the capability of responding to shortening product
lifecycles and volatile demand fluctuations and introducing new products quickly. They
found that postponement, customer relationship management and strategic supplier
partnerships with information system and knowledge management capabilities have a
significant effect on the agility and performance of the supply chain. Ahmed and Huma
(2021) noted that Agile strategy improves supply chain resilience and is an excellent
approach in dynamic demand conditions with the rapid change responsiveness ability.
According to Wong et. al. (2022), the use of artificial intelligence can improve managerial
resource use, agility and re-engineering capabilities of supply chain by utilizing Al in risk
management and scenario modelling. They stated that as supply chains are a crucial
form of competition in modern business, the integration of Agile competencies of
flexibility, responsiveness and opportunity exploitation in supply chains is crucial. Wong
et. al. noted that Agile supply chain relies on metrics to measure relevant external stimuli,
available strategic responses and scalable resources in which Al helps to identify changes
that require actions and simulating alternatives to aid strategic decision-making to re-

allocate resources, optimize inventories and eventually sustain competitiveness.
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Jo et. al. (2014) claimed that developing manufacturing intelligence for quick field
responses was the initiator of Agile operation management systems that are able
identify and rapidly react to problems with real time data. ReferencingJo et. al., the quick
decision-making of Agile operation management systems can reduce waste of resources
in terms of work, time and energy in problem-solving. They identified four technology
components (data visualization, information mining, alternative finding and alternative
verification) and four sub-systems (intelligent dashboard, manufacturing process miner,
improvable alternative approach and factory process simulator) to be included in Agile
operation management system which aims to possess flexible manufacturing
intelligence and automatically extracted manufacturing processes in order to efficiently
and effectively form and finalize decision-making alternatives. Ifandoudas and Chapman
(2009) explored the combination of TOC and RBV to achieve Agile operations in order to
cope with the increasing competition requiring flexibility, innovation and short lead time.
They stated that Agile strategy can be practiced through TOC principles in continuous
operational improvements and innovations for short-term optimization in flows and
processes and RBV principles in strategic prioritization for sustainable competitiveness,
resource management and responsiveness. According to Ifandoudas and Chapman, the
integration of TOC to RBV not just fixes the bottlenecks but also strengthens the key
strategic resources that provide Agile competencies such as responsiveness, adaptability,
innovation and speed required from businesses to successfully compete in modern

dynamic markets.
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5 Conclusion

Strategic operations management is about the integration of strategic and operational
decision-making aiming to maximize value generation capabilities, operational
excellence and business competitiveness with the available resources and competencies.
The role of strategic operations management, along with utilization of information
technologies, knowledge management and data-driven decision-making as its tools, has
increased its importance in the modern, complex and dynamic business environment.
Strategic operations management is about putting strategy into practice by enhancing
strategic alignment among operations and the fit of operations to competitive priorities
determined in competition strategy to achieve sustainable competitive advantage. As a
result of strategic operations management is a design of a value chain that integrates
and synchronizes supply chain and demand chain operations providing superior business
performance and competitiveness. A meter for the success of the value chain, and thus
for strategic operations management, can be used the company’s profitability level
considering to be determined by two variables: effectiveness that relates more to
demand chain operations, value creation and revenue generation, and efficiency that

relates more to supply chain, operational performance and cost generation.

Operations as the core of an industrial companies are responsible for the transformation
process from inputs to outputs and the flow within the process from the raw material
sources to the customer. Operations management is a relatively new management
science which focuses on designing and controlling the system of operations to maximize
value creation while optimizing resource utilization. Operations can be perceived as a
profit-generating value chain consisting of an efficiency-driven supply chain and an
effectiveness-driven demand chain. Technology is an essential part of operations with
an increasing importance with the introduction of the modern technologies of

digitalization, Industry 4.0 and artificial intelligence.

Corporate and business strategies define the strategic positioning and competitive

priorities that strategic operations management thrives for by aligning and fitting the
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operations system in accordance with the competitive priorities. Decision-making of
strategic operations management concerns not just the operations themselves but also
a vast number of factors such as operation resources, forecasting, capacity planning and
facility locations. In the field of strategic operations management, the modern decision-
making processes such as S&OP, TOC and supply chain network design concern the
synchronization, capacity, flow and design of the entire value chain and are more and
more often data-driven rather than experience-driven. The main strategic objective in
strategic operations management is to design and possess a company-specific
operations system that supports the competitive prioritization of upper level strategies
and provides a sustainable competitive advantage. Operational excellence and resource
optimization are the operational level objectives of strategic operations management
which can be achieved through practices such as RBV, VRIO, knowledge management
and network management. Complex, unpredictable and dynamic business environment
sets challenges for all modern industrial companies which increases the importance of
adequate strategic operations management to address the supply chain and technology
challenges effectively and efficiently while concerning the various trade-offs involved

such as decisions on globalization and standardization.

Operating model determines the company’s unique way of operating and operations
system aiming for sustainable competitive advantage and superior business
performance. Operating models are further customized to serve the company’s specific
needs in their own context but in this thesis three modern approaches to operating
models were introduced from the perspectives of products, processes and operations.
Modularization is about enhancing operational efficiency and mass customization
through certain product design principles. Lean management is considered as a
management theory for value-driven process development and way of operating. Agile
operating model thrives for change responsiveness in a rapidly changing business
environment. Agile is considered to focus more on effectiveness in dynamic markets
whereas Lean is considered to aim for efficiency in more stable markets while

modularization can be implemented to boost success of both operating model strategies.
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