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Preface

As more companies shift their operations between countries to take advantage of lower costs and huge
profits, the global market continues to change rapidly, resulting in global hyper-competition that can
be detrimental to a business. The global environment has witnessed accelerated internationalization by
the born global and the born-again global firms, whose internationalization efforts have accelerated
disruptive technologies. This trend continues across various Small and Medium-Sized Entrepreneurial
ventures, manufacturing, logistics and supply chain, financial, tourism, and other service sectors. Firms
that have managed to navigate the added costs and risks associated with global transitions have witnessed
growth compared to those who have decided to serve their domestic markets. In their study entitled,
“Navigating liminality in new venture internationalization,” Prashantham and Floyd (2019) described
the firms who compound their business risks through pursuing aggressive global growth from venture
inception as “a perplexing phenomenon.”

Against the emergence of the novel Corona Virus Disease (COVID-19), firms (global or non-global)
have had to strive under challenging conditions, fuelled by socio-environmental evils such as corruption
and environmental degradation. Such pandemics have become vital in diving global transitioning and
innovativeness — no doubt about it! The adoption of emerging smart and disruptive technologies has
therefore become inevitable. These technologies have presented global growth opportunities, despite
the cost and other challenges coming along with them.

Thus, firms need to remain updated with the latest research as they navigate global cultural differences,
pandemics, communication challenges, and inconsistent standards to thrive. Advanced Perspectives on
Global Industry Transitions and Business Opportunities is an essential, comprehensive reference book
that explores the current global business environment and its challenges due to contemporary globaliza-
tion and the resultant global hyper-competition. With a broad scope, the book covers the implications
of industry transitions from small and medium-sized companies to multinational businesses and large
enterprises and discusses opportunities for both born global and born-again global firms. The book fea-
tures topics that deal with innovation, digitalization, disruptive technologies, international collaboration,
and emerging management concepts in an era of global transitions.

ORGANIZATION OF THE BOOK

The book comprises 13 chapters that focus on different areas related to global transitions. The diversity
of the book chapters’ authorship presents a strength that cannot be easily matched. The book chapter
authors and reviewers are drawn from different parts of the world, including Australia, Turkey, South
Africa, Spain, Portugal, United Kingdom, Namibia, Nigeria, Norway, and India.



Preface

The first chapter of the book sets the scene for global transition research for disruptive technology,
focusing on 3D Printing Innovation. Authored by Jennifer Loy, James I. Novak, Moira Scerri, Md Maruf
Hossan Chowdhury, and Katrina Skellern, the chapter introduces transitioning companies’ issues to work-
ing with emerging digital manufacturing technologies through the example of 3D printing. The chapter
provides an argument for the development of transition research across disciplines that identifies and
explores the integration challenges involved in maximizing the opportunities of 3D printing, drawing
examples for the health and other industries. The authors make recommendations based on their research
into supply chain management and operations in devices manufactured using 3D printing.

Grounded in global transition, the second chapter authored by Cheryl M. Cordeiro discusses emerg-
ing management practices in the context of natural resources management in international business. The
chapter reviews the literature on the co-management of natural resources and contextualizes the Swed-
ish management style in multinational enterprises. The chapter highlights management best-practice
approaches in working contexts that work well in a global transition period, based on empirical data.

Co-authored by Giilsiim Akarsu and Fanny Saruchera, Chapter 3 demystifies the general perception that
tourism is a green industry in a world where profits are preferred to people and the planet. This chapter
attempts to analyze the effects of tourism value chain activities on carbon emissions in the context of
the environmental Kuznets curve for G20 countries using a ten-year dataset. Given the growing global
transitions within the sector, the chapter unpacks the authors’ informed decisions regarding the sector’s
need to focus on sustainable tourism as a development and improvement strategy.

In Chapter 4, the authors (Ana Vieira, Ema Fonseca, Inés Oliveira, Joana Lobo, and Ant6nio Car-
rizo) start by reviewing the literature relating to the Uppsala model, born-again globals, non-linear
internationalization model, and late market entry. The authors aim to portray the history, changes, and
adaptations of OMEGA’s internationalization process — a transitioning firm that manufactures furniture
and wooden hockey sticks. This chapter identifies that OMEGA follows a non-linear internationalization
process and late entry into international markets. The principal added value of the case study presented
here is related to presenting OMEGA'’s non-linear internationalization process, which displays reactive
internationalization behavior in response to a saturated domestic market, typical of the Uppsala model,
and which subsequently ends in a rapid internationalization process, as a born-again global, as a result
of a change in its top management. The chapter presents lessons for other would-be born-again globals
regarding changing the internationalization pace, modes of entry, and export actions by adapting to the
external environment and then changing its strategic focus.

In Chapter 5, Ana Inés, Maria Hespanha, Patricia Pires, Andreia Almeida, and Anténio Carrizo
Moreira explore the gaps in the literature on Born Global (BG) micro-enterprises’ behavior on their
internationalization trajectory. The chapter analyzes the case of a micro-company based in Aveiro, Por-
tugal, that follows a passive internationalization path to embrace a BG’s typical behavior. This chapter
adds value by explaining how a micro-enterprise manages to overcome its passive behavior and evolve
into a BG company.

In Chapter 6, Arild Aspelund, @yvind Bjgrgum, and Erik Andreas Saether investigate the key moti-
vations, drivers, and barriers for firms seeking to enter new global supply chains renewable energy. The
authors explain how they adopted a mixed-methods approach by first doing 11 case studies of Norwegian
industrial companies, and secondly, by conducting an online survey targeting the whole population of
Norwegian firms in wind energy. The chapter presents how new green industries’ distinctive features,
managerial motivation, and industry relatedness shape a firm’s entry strategies and behavior. Risk and
uncertainty, complexity and turbulence, high transaction costs, and disadvantages of scale postpone in-
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dustry entry from established actors. Finally, the chapter expands on how to market relatedness is more
critical than technological relatedness.

Chapter 7, authored by Halit Alper Tayali, is entitled “A Novel Web-Based Decision Support
System for Aggregate Production Planning Problem.” In this chapter, Halit presents a novel decision
support system for the aggregate production planning model using the linear programming approach.
The aggregate production problem modeled by the linear programming has been coded in R computer
programming language, and a novel web application has been developed using Shiny to serve the needs
of the production managers. The novel application is adjustable for any production setting and planning
horizon for firms in global transitioning.

In Chapter 8, Niliifer Serinikli presents on the changing entrepreneurship in the era of digitaliza-
tion. The global transition has resulted in global hyper-competition competition between enterprises.
As aresult, entrepreneurs striving to survive in the global competition have begun to invest in “digital”
competition, which differs from traditional entrepreneurship as it does not require large amounts of
capital for its establishment. Niliifer Serinikli focuses on the differences between digital and traditional
enterprises, emphasizing the importance of digital enterprises, and presents digital enterprises’ strengths
and weaknesses in relation to the corresponding opportunities and threats.

Turning to Sub-Saharan Africa, Chapter 9 explores the role of local financial markets in the portfolio
investment-growth nexus. Authored by Friday Osemenshan Anetor, Simeon Oludiran Akinleye, and
Folorunso Sunday Ayadi, the chapter argues that the transitioning times have seen foreign portfolio in-
vestment inflows considered pivotal to sub-Saharan Africa’s growth (SSA) as they help enhance liquidity
and make a substantial fund available for investment. This chapter aims to determine the moderating role
of local financial markets in facilitating the effects of portfolio investments on economic growth in 28
SSA between the period 1995-2018. The study employed the System Generalized Method of Moments
(SGMM) and found that portfolio investments positively and significantly impact economic growth.
However, the study observes that the interaction between portfolio investments and financial market
development is negative and significant, presupposing that the relationship between portfolio investment
and economic growth is not contingent on local financial markets.

In Chapter 10, Antonio Garcia-Sanchez and Ruth Rama are determined to address
the question, are Foreign Subsidiaries Cooperating for Innovation with Local Partners?
With evidence from the Spanish ICT sector, the authors assess whether foreign subsidiaries are more
prone than domestic firms to cooperate for innovation with local partners and ascertain which type of
partners they prefer. With the aid of an econometric model, the chapter narrates how foreign subsidiar-
ies are more likely than unaffiliated domestic firms to cooperate for innovation with local partners but
not more likely than domestic business groups, even when the size of the firm, the obstacles it faces to
innovate, and other factors that may influence cooperation are all controlled.

Smruti Ranjan Satapathy, Suchismita Satapathy, Meghana Mishra, and Pravudatta Mishra, the authors
of Chapter 11, unpack Business Process Re-engineering (BPR) and its challenges in India, focusing
on a study of Indian traditional industries. The authors review the applicability of Business Process
Reengineering (BPR) and its challenges in India, focusing on traditional industries. The study adopts
a Multi-Criteria Decision-Making (MCDM) to identify and confirm the top difficulties and variables
influencing BPR execution in conventional efficient earth, copper utensils. The study found out that,
for BPR to succeed, it is imperative to have a sufficient IT foundation and lucidness in the continuous
procedures and practices. The chapter further establishes how various BPR elements can be organized
to achieve significant efficiency, cycle times, quality, and cost reduction.
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As the book draws towards the book’s conclusion, Reza Aboutalebi, the author of Chapter 12, at-
tempts to identify the standard features that shape all existing and future global industries. This chapter
aims to identify these common building blocks of industries and their possible effects on strategizing
for the future in a fast transitioning business world. The author unearths 47 factors or characteristics that
form every industry. These industry features are grouped into ten sets of elements, which shapes the Ten
Forces Framework, reflecting the interaction among building-blocks of the industry with each other and
with strategy implementation practice inside an organization. The chapter concludes by proposing the
‘macro-environment, industry and organization’ (MIO) model, which could be utilized by integrating
three levels of analyses.

Analyzing corruption is a topic of interest to many and is indeed very complex due to its inherent
difficulties with its identification and quantification. With increasing global complexities, corruption is
also becoming complicated. In Chapter 13, Arpita Patra, Lovemore Matipira, Fanny Saruchera, and KS
Sastry Musti conclude the book by justifying the fading relevance of the past corruption computational
models and approaches in the fourth industrial revolution (Industry 4.0), an era of global transitioning.
The authors address the need to revisit the mathematical models and approaches in the industry 4.0
context. The chapter provides a foundation for this argument through a compressive literature review
followed by a proposal of what the authors describe as a “three-stage” concept for corruption identifica-
tion. The chapter illustrates two case studies from which a strong justification derives for considering the
digital transformation and use of big data to deal with corruption and improve the external and internal
perceptions about corruption in general.

CONCLUSION

This book provides insights concerning the current global business environment and its challenges due
to contemporary globalization and global hyper-competition. The book presents leading-edge and es-
sential topics that deserve a reflection, and this book presents an opportunity for the readers to appreciate
not only how global transitioning is taking place but also appreciate the opportunities presented by the
same. The book presents several topical issues from different perspectives, cultural backgrounds, and
contexts, making the book live to its global transitions title.

This book is an ideal source for executives, managers, entrepreneurs, global businesses, and busi-
nesses looking to transition to the global market, academicians, researchers, and students intending to
appreciate the opportunities, experiences, and challenges presented by global industry transitions and
disruptive technologies. The authorship’s diversity makes the book a must-read to anyone serious about
global transition and disruptive technologies in production, supply chain management, and tourism,
among other sectors of the economy.

Fanny Saruchera
University of the Witwatersrand, South Africa
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Developing Transition Research for Disruptive Technology

INTRODUCTION

Transition research is currently dominated by longitudinal studies that monitor and evaluate conditions
as they change over time (Zolfagharian, Walrave, Raven, Georges, & Romme, 2019). Whilst worth-
while, this can result in a body of research that is observational in nature and lacks proactive impact.
An issue for transitional research as a discipline, therefore, is how to support the development of Action
Research in transition studies, supporting researchers in proactive engagement with a problem (McNiff,
2013). This is a pertinent question at this time due to the complex problems identified for society by
researchers, such as sustainability, the rising cost of healthcare and globalization, and because of the
difficulties of predicting future practice in a period of intense change. According to Cameron (2017,
p.83), society’s ability to imagine the future is being overwhelmed by the myriad of changes in interac-
tion and organization that digital technologies are creating over a short period of time: “Our leaders
need to be able to think on new, fast-moving timetables. The education/skills training implications of
engaging seriously with the disruption scenario we are discussing stand out as immediate challenges for
policymakers thinking ahead.” Proactive transition research is needed to help anticipate, and effectively
manage, change in a digital era.

Over the last two decades, developments in digital technology have facilitated disruptive innovation
in business practices across industries. The challenge for companies is no longer in recognizing the dis-
ruptive potential of digital technologies, but rather in pre-empting its negative impacts and maximizing
the opportunities for their industries and business practices. This is not an easy task. There are numerous
examples of companies that tried, but ultimately failed, to understand an emerging digital landscape.
Other companies have responded effectively, but still face unexpected consequences for their businesses,
requiring radical operational reorganization. Professional development is required to help organizations
when they need to shift from incremental to paradigm change strategies in their response to the oppor-
tunities and challenges of disruptive digital technologies. There is a need for better integrated transition
research across academic disciplines. This chapter highlights this need, through the lens of 3D printing
(additive manufacturing) and provides an argument for additional education for interdisciplinary teams on:

e  Technical knowledge on digital fabrication technology for all transition research team members.
e  Appropriate transition research methodologies and methods.
e  Working practice for cross-disciplinary teams.

Background

Transition research provides a historical review of specific periods of significant change. This allows
for an objective review of the signs and signifiers that preceded the change, the drivers for that change,
the perspectives of stakeholders and the activities involved in the change and the consequences and dif-
ferences that followed. It is a valuable tool for understanding the turning points for large events, such as
political and industry, or company specific events. One of the difficulties for researchers in this field is
defining the start and end points of a longitudinal study. Described by the Gartner Hype Cycle (Fenn,
& Raskino, 2008), the graph made famous for describing the adoption of new technologies, following
initial excitement there may be a lull in activity that is subsequently revitalized. As a result, most stud-
ies are ten to thirty years and in some cases over thirty years to capture this entire cycle of adoption
(Zolfagharian et al., 2019).
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Transition research is not always historical. It can be based on the observation of change as it occurs
or it can actively intervene in a situation to study the impact of a transitional period on stakeholders and
organizational practice (Van de Ven, 2017). For transition research engaged in intervention, the param-
eters are different. Rather than an observational study, the work can be based on an Action Research
methodology (Wittmayer, & Bartels, 2018, Kemmis, 2016). Where the scientific method of research
involves proposing a hypothesis and then testing that hypothesis, Action Research involves planning,
conducting and evaluating an experiment, then repeating the cycle with adjustments to the parameters
based on the earlier experiments and is therefore more responsive (McNiff, 2013). This involves an ac-
tive intervention. “When we move into complex settings and work with wicked problems that don’t have
right answers, we have to discover the goals as we pursue them” (Klein, 2017, p.156).

In adigital era, the pace of change is such, and the problems so complex, that transition research based
on intervention is needed to provide established companies with support in responding to the changes
happening around them. In addition, more transition research that tracks and then tries to understand
changes happening in one company, and how the findings could be generalized for other companies, is
needed. This is because the unexpected consequences of responding to the opportunities and threats of
digital technologies are still relatively unknown. Bucolo (2015, p.204) points out “...I’ve seen businesses
put up too many blockers as to why they can’t make the transition, resulting in them getting stuck in a
business model that’s no longer competitive or relevant.”

Transition researchers utilize different theoretical frameworks. These frameworks provide researchers
with systems theories specific to developing transition research methods. Key theoretical frameworks
for this type of study include the Multilevel Perspective transition framework (MLP) and Technologi-
cal Innovations Systems theory (TIS). However, it is fundamentally an interdisciplinary field based on
systems thinking. As a result, researchers are currently based in various fields. According to Zolfaghar-
ian et. al (2019, p.2), there is currently “no agreed list of fields that constitute transition studies, similar
to what Fagerberg et. al (2012) observed for the field of innovation studies.” Because of this, innova-
tion research theoretical frameworks are frequently used. As much of the transition research currently
undertaken is focused on longitudinal studies, then Transition Management theory (TM) is frequently
utilized, as this caters for longer-term and multi-generational study (Papachristos, 2014). Where transi-
tion research is used to support established companies during the current environment of fast-paced,
disruptive change, then cross-sectional research may need to be employed to provide problem framing
and complex systems thinking.

An example of where there are gaps in knowledge in transition research is in relation to 3D printing
technology, and this has been the focus of research by the authors in a project for the Association for
Supply Chain Management (ASCM) during 2019-2020. 3D printing refers to digital fabrication tech-
nology. In addition to data communication, data gathering and analytics, the ability to digitally model
and then physically fabricate three dimensional objects has also matured over the last thirty years. This
is an interesting technology to review in this context because its impact has happened over a relatively
short timeframe, with its roots in digital manufacturing processes. It has the potential to disrupt existing
businesses and it is not developing along conventional lines. Thus, it is suitable for both observational
transition research and transition research interventions. 3D printing is technically known as additive
manufacturing (3D printing for some time referred only to a subset of additive manufacturing technol-
ogy), and was developed in industry and academia by engineering and clinical researchers for aerospace,
automotive and medical applications. The focus of research for aecrospace and automotive industries was
on replicating the characteristics of parts produced using conventional manufacturing techniques with
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additive manufacturing. This required research to develop the processes and create suitable materials.
There has been considerable research in this area, as illustrated by the large number of publications (e.g.
Gibson, Rosen, & Stucker, 2014; Chua & Leong, 2014). Similarly, in medical fields 3D printing research
has focused on the development of consistent materials and structural characteristics for implants (e.g.
Milewski, 2017), with the opportunity to 3D print custom implants to suit the unique needs of individual
patients on a case-by-case basis (Tack, Victor, Gemmel, & Annemans, 2016; Martelli, Serrano, van den
Brink, Pineau, Prognon, Borget, & el Batti, 2016). Overall, there are currently seven families of 3D
printing recognized by the industry, with over forty different processes within those broad categories.
Product designs, specific to the different 3D printing technologies, have been developed particularly in
the last ten years as the number and type of processes suitable for producing end use parts has grown.
The characteristics of those parts, and their design for ease of printing, have been the main focus for
companies looking to integrate 3D printing into their business. These have tended to be niche products,
due to the limitations of the technology and materials. Within academia, there has been considerable
investment by universities over the last thirty years in the invention of new processes, and development
of new materials. In addition, there is a research focus on the validation of parts created using additive
manufacturing, processes for quality control.

Accompanying technical research, there has been an explosion of entrepreneurial activity around the
technology. This began once the original patent on Fused Deposition Modelling (FDM) expired and low-
cost desktop 3D printers were developed. These accessible machines allowed individuals to fabricate a
three-dimensional model from a computer file in an engineering plastic such as Acrylonitrile Butadiene
Styrene (ABS) or Polylactic Acid (PLA). This is where some confusion began about the capabilities of
3D printing which became a fad, and for several years additional service bureaus burgeoned alongside
the relatively long-established ones. The existing bureaus tended to have built their business on proto-
typing for industry, using technologies such as Stereolithography (SLA). This resin-based technology
was particularly suitable for architectural models and for visualizing products prior to manufacturing
molds for mass production, mostly due to the good surface quality possible. New bureaus employed
banks of FDM desktop printers to service individuals and small companies. This created a dichotomy
in the fledgling industry. In addition to local service bureaus, online service bureaus were launched,
starting in 2007 with Shapeways!, offering services to both individuals and companies. They provided
access to high-cost metal 3D printing as well as polymers and resins normally outside the reach of a
single company, with customers charged for the amount of material used to produce their part, much
like a traditional 2D print bureau. The digital nature of the product also meant that it could be designed
in one country and printed in another from digital file data.

Traditional information sources, such as established suppliers and competitors, provide guidelines for
companies on developments in traditional practices relevant to their business. However, for information
on disruptive innovations, such as 3D printing, reliable sources are less readily available. 3D printing, as
a digital fabrication technology for manufacturing, has rapidly evolved and the suppliers of the technol-
ogy are rarely the same as those providing conventional manufacturing technologies (with exceptions,
such as Renishaw). This causes challenges in building a reputation and of ensuring longevity for those
suppliers. For manufacturing businesses concerned with maintaining currency in an evolving commercial
environment, sifting through misinformation for even a basic understanding of digital technology can be
achallenge. Online, thirty years after its inception by Tim Berners-Lee (2000), the World Wide Web still
lacks regulation, and at a more fundamental level, it lacks organization and hierarchy. This means that a
range of information from sources claiming industrial expertise tends to be presented online with equal
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weighting, whatever the validity of the source material. Metrics based on popularity drives information
on a topic to the top, and though search engines can be refined to identify particular aspects of that topic
over others, information is essentially unfiltered and egalitarian. One of the issues with this approach to
information dissemination is that the reader becomes responsible for checking the veracity of the source
material. On a platform where all are concerned with vying for views as a measure of success, the graphic
presentation of that material can be at odds with the credibility of the source.

3D printing provides an example of the difficulties involved in understanding the potential opportu-
nities and threats of a disruptive technology for a manufacturer whose business is built on conventional
technology. The recent development of end-use, digital fabrication technologies (as opposed to prototyping
technologies) is creating not only potential disruption for product manufacturing itself, but for the man-
agement and organization of associated industrial supply chains. This will have significant implications
for commercial operations in a business as a whole. Yet, by the nature of its very development, there is
little understanding of these implications. The issues involved need to be understood in their entirety,
rather than as individual aspects of a problem, and there needs to be the development of research and
educational strategies to transition businesses more effectively. In particular, there is a need to improve
the integration of cross-disciplinary research teams to ensure that in-depth technical knowledge, specific
to high impact digital technologies, informs and underpins the development of new business models and
organizational planning. According to Zolfagharian et al. (2019):

A transition involves far-reaching structural changes in socio-technical systems that enable particular
desirable societal functions (e.g., mobility, energy, healthcare). In this respect, transitions are multi-
dimensional processes that often include technological, material, organizational, institutional, political,
economic, and socio-cultural changes. As such, transitions typically involve a broad range of actors
(e.g., individuals, firms and organizations, and collective actors), institutions (e.g., societal and techni-
cal norms, regulations, standards of good practice), and technological elements (e.g., material artefacts
and knowledge). (p.1)

They argue that this complexity means that transition researchers contribute to the progress of theory
in many different fields, but there is a gap in knowledge about what the methodological challenges are that
result “when one builds upon different fields and perspectives with distinct methodological traditions”
(Zolfagharian et. al, 2019, p.2). In 3D printing, this translates to the challenges that arise for researchers
in technical fields, considering the operational impacts of the technology, and for business researchers,
building ideas and conclusions on the adoption of 3D printing in operational models. Similarly, working
with clients on products that are only possible because of the advent of 3D printing, the knowledge that
they based their ideas on will be limited by their technical and operational knowledge. Unlike develop-
ments in manufacturing during the last century, where innovation tended to evolve an element of business
practice, such as the product outcome or the supply chain organization, with 3D printing the potential
for disruption is more widespread. Yet most publications on additive manufacturing for companies that
were considering the technology predominantly focused on direct comparisons of parts between tradi-
tional manufacturing practices and additive manufacturing ones, though this is changing (e.g. Achillas,
Tzetzis, & Raimondo, 2017). Understanding the complexities involved from each perspective is essential
for developing models for transitioning to the new technology for existing companies.
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3D PRINTING INNOVATION
Disruptive Innovation

For companies contemplating the integration of 3D printing into their production practice, there are
significant challenges that need to be understood and transition research is needed to help organizations
understand 3D printing as it applies to their specific situation, and also the potential impact it could have
on their operations, from sourcing, to material management, to validation. At this time, 3D printing as an
industry needs to mature in order to fund and answer those research questions. Currently the emphasis is
on materials development, the mechanics of the processes, and the characteristics of their outputs. Design
for additive manufacturing (DfAM) is evolving, and more products designed specifically for 3D printing
processes are being created (Diegel, Nordin, & Motte, 2019). However, whilst there is an understanding
by product designers and engineers that the technology will disrupt business practice, there has been a
disconnect between researchers in the technology and those working in operations. References to the
impact of the technology on supply chain management, for example, in high profile design publications
on 3D printing, highlight that there will be impacts, but do not provide detail on what they might be.
In the book ‘Fabricated: The New World of 3D Printing’ by Lipson and Kurman (2013), for example,
the carbon footprints of traditional supply chains for conventional manufacturing are highlighted. The
authors contrast this to supply chains servicing 3D printing:

Warehouses that hold unsold and unused inventory consume electricity for heating, cooling and lighting.
Replacing physical inventory with digital inventory would green the supply chain. Physical inventory
not only needs to be transported, it also takes up a lot of shelf space while it waits. In contrast, a digital
inventory — or design files for a 3D printed machine part — is cheap and easy to store and transport. 3D
printing technologies could help clean up the manufacturing process if their unique capabilities are put
to use. (Lipson & Kurman, 2013, p. 206)

These claims are interesting in relation to supply chain innovation, with the focus on reducing spare
parts inventory echoed in additive manufacturing publications (e.g. Khajavi, Holstrom, & Partanen,
2018) but with no other reference to supply chain operations in the book, it suggests a lack of emphasis
on the topic for the product design readership. As Delic, Eyers and Mikulic (2019, p. 605) concluded
in a review on the impact of additive manufacturing in the automotive industry, “for the supply chain,
Additive Manufacturing has the potential to enable enormous changes...but as yet there is notably little
consensus in the literature over what will be achieved, and a severe lack of empirical evidence on which
conclusions may be drawn.”

An example of disruptive innovation that is newly emerging within the dental industry provides a
pertinent example. Clear aligners, used to straighten teeth without permanently fixed orthodontic braces,
are now widely available through retail outlets and online providers. Brands include SmileDirectClub and
Voodoo Clear Aligners (Davies, 2019), and utilize a system of gradually changing clear plastic devices
that can be worn while a patient sleeps to incrementally move teeth. While not directly 3D printed, the
aligners of these companies are molded over 3D printed molds of a patient’s teeth, with advanced 3D
software used to automatically create the incremental stages of teeth movement required, which are then
3D printed. Prior to 3D printing technology there was no cost-effective method of producing the many
varied molds of a patients mouth in order to create staged aligners. Traditional orthodontic bracers used
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a range of mass manufactured metal hardware that was skillfully chosen and applied to a patient’s teeth
by an orthodontist, using a range of elastic bands and screws to gradually shift teeth over the course of
months or years. Regular checkups were required in order to make modifications and monitor progress,
as well as provide cleaning. As a result, SmileDirectClub aligners reportedly cost $1895 US, compared
to an average cost for orthodontic bracers of $5000 US (Debter, 2019).

Today, 3D printing within the dental industry has been shown to be cost-effective, with new retail
business models mitigating the need for patients to visit a specialist orthodontic clinic. SmileDirectClub
uses 49 in-house Multi Jet Fusion machines from Hewlett-Packard (HP), capable of producing 500
molds each per print, for a total of 49,000 aligners per day over two print cycles. Voodoo Clear Align-
ers instead uses SLA resin technology, with 21 Form 2 machines from Formlabs, reportedly producing
20,000 aligners a month for up to 700 patients (Davies, 2019). Such companies have set up in shopping
centers and retail spaces, changing the way patients engage with dental treatments, with the digital
data from 3D scans instantly transferred to their respective central manufacturing facilities. As demand
increases, such businesses can scale up their manufacturing by adding 3D printers to their build farm,
all managed by a central piece of software for distributing files for production. The clear aligners are
then directly mailed from manufacturer to patient, requiring no professional fitting or store visit. This is
a completely new business model and has led to SmileDirectClub raising $1.35 billion US in its initial
public offering (Debter, 2019).

This project in itself is a major boost for the 3D printing industry as it has demonstrated the viability of
the technology in a competitive consumer market. Yet for transition researchers, this represents more than
a shift in thinking for working with the engineering capabilities of the technology; this instead provides
insight into the paradigm shift that this technology indicates. Considering the investment in engineering
research in additive manufacturing over the last decade, and the prevalence of publications on the de-
mocratization of making through the advent of 3D printing (e.g. Dougherty, 2016; Novak, 2019), this is
a major gap in terms of understanding the transition from conventional technology to digital fabrication
technology. In addition, data-gathering and analysis technologies are reducing in cost and increasing
in sophistication. There will be significant implications for sourcing, production, distribution, use and
retrieval in the future. This raises the question of how well-informed supply chain innovation specialists
are, or can be, in the technology and how effectively they are integrated into engineering teams. The
Industrial Internet of Things (Sadeghi, Wachsmann, & Waidner, 2015) is written about both in engi-
neering circles and in business, but how much integration there is between the two remains to be seen.
A major challenge is that academic silos, built over the last century, can make it difficult to cooperate
and collaborate, as does competition for funding between universities and even between departments.
Multidisciplinary may be a popular word in universities, but their organizational operations and metrics
need to support the intent. This aligns with the issues of transition research as well as the challenges for
innovation research in the past decade.

Adaptive Innovation

While some businesses may struggle to transition to new digital processes and systems, evidence sug-
gests that the shift does not need to be disruptive or result in a divide between companies who embrace
a technology like 3D printing, and those who do not. The hearing aid industry is a pertinent example
that differs in its adoption of 3D printing to the dental industry, with over 95% of the industry shifting
from manual, skills-based manufacturing of in-ear hearing aids, to digitally designed and 3D printed
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versions, within the period of 2000-2006 (Sandstrom, 2016). Previously, production of an in-ear hearing
aid required numerous time-consuming processes, from an audiologist using silicon to create a mold of
a patient’s ear canal, to hand-sculpting of a hearing aid by a technician based at a large manufacturer,
through to final fitting and minor modifications with the patient (Masters, Velde & McBagonluri, 2006).
At each stage, physical goods were produced and shipped to the next vendor, and if a part was lost, either
during the manufacture, or later by the patient, the entire process had to be repeated. Unsurprisingly,
as materials improved for 3D printing, and machine costs declined, shifting to largely digital processes
was beneficial for all manufacturers in the industry, with digital 3D scanning used to capture inner ear
geometry from a patient, which could be almost instantaneously uploaded to a manufacturer to use as the
basis of designing a hearing aid for 3D printing. As such, the hearing aid became more of a system than
a singular product, and since the technologies involved were accessible to all, little advantage was gained
by early adoption. In fact, in Sandstrom’s (2016) research into this topic, it was found that latecomers
enjoyed up to 60 percent lower costs for software and equipment, and quickly matched the expertise of
early adopters who they could copy without making some of the early experimental mistakes.
Compared to similar manufacturing shifts throughout history, this rapid and almost consensual adoption
of a new process, complete with a new supply chain and product ecosystem, may be unique. However,
Sandstrom (2016) hypothesizes that many other industries, such as dental, automotive and aerospace,
may also be in the midst of shifting manufacturing processes, at least for some components, and early
adopters like SmileDirectClub are currently laying the foundations for a broader industry-wide shift over
the coming years. As such, transitional researchers could play a vital role in real-time, working with
companies to action change and analyze outcomes. The opportunities for customized production, reduced
manufacturing costs, and shortened lead times are not unique to the hearing aid industry, and impact can
be made rapidly through calculated interventions at the pace of digital bits, rather than physical atoms.

Supply Chain Innovation

The development pathway of 3D printing in medical devices has been driven by biomedical engineers
and clinical researchers. In transition research terms it has evolved from the technical study of processes,
materials and applications to a gradual awakening of interest in the surrounding environment for the
developments and their implications in a broader context. 3D printing has been utilized in the develop-
ment of medical devices, such as an artificial heart (University of Texas), and implants for hips, knees
and other skeletal zones (by companies such as Materialise?). It is also used in regenerative medicine
(Lieben, 2016). Additive manufacturing of personalized body implants such as hips and knees for each
patient has cost implications, as mass-produced parts are currently still much cheaper than 3D printed
ones (Martelli et al., 2016; Tack et al., 2016). However, although the initial costs are higher, in part
because of the new level of interaction and planning with the patient data required beforehand, the
long-term cost of healthcare for that patient can be reduced with evidence showing an improved fit with
the patient, improving recovery and reducing the chance for follow-up procedures (Tack et al., 2016).
Other costs to factor in are the time the patient is open on the table, which is reduced when a surgery has
been pre-planned and custom-fitting implants are used, as are the resultant costs of the surgical theatre,
anesthetists, radiologists and nurses (Tack et al., 2016).

In addition, preparatory planning allows the surgeon to specify which tools and parts required for
the surgery, reducing the need for instrument sterilization of all tools that may or may not be required
during the surgery. The offset of this is the time the surgeon takes in planning the surgery — and the
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additional education of surgeons and clinical engineers to work with the technology. One of the most
significant issues for this example, and a reason that this approach requires sector change, rather than
being company specific, is that the system as whole has the potential to benefit society in relation to
healthcare costs and improved outcomes, but this move could reduce the income of existing suppliers.
If a transition plan does not include upskilling those suppliers, then there will be market resistance to
these changes, especially when large manufacturers have such influence over medical legislation and
may utilize sales tactics to appeal to surgeons and other health practitioners.

Whilst there are major suppliers who are investing in additive manufacturing technology, such as
Stryker?, the industry still has to make considerable progress overall and such companies are the excep-
tion, rather than the rule today. In the meantime, Universities are increasingly working with clinicians
to develop service bureaus specific to their needs that bypass existing manufacturers, trialing new ways
to bring manufacturing directly to the hospital. For example, The University of Melbourne launched a
collaboration with Austin Health, called the Austin Health 3D Medical Printing Laboratory* to provide
3D visualization, modelling and printing technologies to enhance patient care. Capabilities include 3D
software segmentation, modelling and fabrication of medical devices, implants and surgical guides.
The Lab also provides virtual reality tools for visualization, as well as digital technology education for
medical and healthcare professionals, and procedural training and simulation and surgical planning tools.

As 3D printing technology has matured, leaders in medical device development have realized that
whilst the focus has been on the technical development of products, such as implants and surgical guides,
in fact there are critical issues that are sector-wide that need to be addressed in order for the technology to
be adopted more broadly. These are both organizational and legislative. In legislative terms, 3D printing is
based on the idea of personalized medicine, where implants are individually designed and manufactured
to a patient. However, building a patient-specific product is in contradiction to current validation and
authorization practices. How does a governing body like the Therapeutic Goods Administration (TGA)
in Australia, or the Food and Drug Administration (FDA) in the United States of America, validate that
a product is suitable for medical use, when each product is different? Whilst surgeons are technically
allowed to provide personalized outcomes during surgery, the development of a viable system for per-
sonalized products, based on parametric digital models, is in conflict with current legislation. Surgeons
are currently working with legislative bodies to adopt a new model of validation based on a design
envelope, whereby extremes of a design are pre-validated, and any product later designed within these
extremes is automatically approved for use. As a sector, those involved in the development of medical
devices using 3D printing have identified the education of the legal profession and government as criti-
cal to progressing the field and adopting such new practices.

Klein (2017, p.155) argues “In well-ordered situations, with clear goals and standards and stable
conditions, the pursuit of perfection makes sense. But not when we face complex and chaotic conditions,
with standards that keep evolving”. This topic is an interesting one for transition researchers. It provides
an example that is clearly identifiable as being at the start of a potentially significant period of transition
for the sector. There is the opportunity to set up transition research to monitor the changes from the dif-
ferent points of view of the stakeholders. There is also the opportunity to identify a specific issue and
develop transition research based on interventions and an action research methodology. However, this
raises issues of developing research methodologies and methods based on an informed understanding
of the technology.

From a business operations point of view, one of the key sector change requirements will be in the
development and introduction of new supply chains. As with the clear aligners example, supply chain or-
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ganization will be impacted, and as with the hearing aid example, new practices will need to be introduced
and supported as entire industries shift manufacturing within a matter of years. In developing these new
practices, business management and innovation researchers will need to have a genuine understanding of
the relevant technologies. Whilst there is no expectation that supply chain researchers, for example, should
have an in-depth technical knowledge, the spectrum of 3D printing processes and applications is such
that without more than a rudimentary knowledge of the technology, conclusions made about the impact
of the technology on the design of production practices and supply chain planning for a company could
be misguided. The inferences made by researchers on the basis of one form of additive manufacturing
will be incorrect for another. The term ‘3D printing’ has become a catch-all label for emerging digital
fabrication techniques that are different to traditional subtractive methods of fabrication.

From the point of view of a supply chain researcher, the significant technologies are those used in
industrial applications. The most established for these are dual filament FDM, Selective Laser Sintering
(SLS) for polymers and Selective Laser Melting (SLM) for metals. Whilst other technologies, such as
multi-jet fusion (MJF) and stereolithography (SLA), are significant in niche fields, for example MJF in
dental and SLA in hearing aids, for the supply chain researchers these are either too new to provide a
body of knowledge to study (MJF) or with specialized conditions that limit its generalizability (SLA).

Because of the complexities across the range of 3D printing technologies, there is the potential for
confusion in recommendations made for businesses on 3D printing. The most common confusions are:

The time taken to print a part.
The geometries possible to print on different machines.

e  Materials available for different technologies, including the raw form of these materials suitable
for 3D printing (e.g. powders, resins and filaments).

The time taken to print a part is determined by a number of factors: The first is the actual movement
of the print head or laser. Some printers have a single print head that must be electromechanically moved,
and the support structure for a part is printed by the same head. Therefore, the time for a print may be
longer than when a print is completed using lasers and a powder bed, which acts as both part material
and support. However, powder-based printers require more time to heat up and cool down, which needs
to be considered as part of the total cycle time. Geometries are also different depending on the type of
printer used, and whether a technician will be required to manually remove support material, meaning
some complex forms may not be possible, or whether drainage holes need to be included to allow ex-
cess powder to be blown out of a design and re-captured. The most common confusion is the difference
between a part that has been produced on a machine requiring a dedicated support structure and one
created with a powder-based process. Yet much of the focus on additive manufacturing is on the design
of processes, materials and applications, not on the development of business practices, and still less on
supply chain innovation.

Supply chain management research has not had a grounding in 3D printing technology, yet the emer-
gence of the potential of the technology to change business practice has raised its profile in this field.
As aresult, there are increasing numbers of publications that are written by supply chain specialists on
the impact of additive manufacturing. Equally, there are publications written by 3D printing technical
specialists that refer to the impact of the technology on supply chains. Based on online industry publica-
tions and published academic research, there is an abundance of advice on supply chain management
and business practice with respect to the commercial adoption of 3D printing (additive manufacturing).
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However, there is evidence of an apparent disconnect between disciplinary research areas in industry and
academia, and this has the potential to undermine the value of the recommendations made to businesses
on transitioning to digital manufacturing.

Transition research teams need to be created that are deliberately cross-disciplinary. As found through
the ASCM project, the researchers should collectively have backgrounds in additive manufacturing for
product design, digital technology in medical business practice or another focused industry, and supply
chain management and innovation. The intent of the project would be in part to demonstrate the impor-
tance of an integrated team, and to ensure the knowledge levels in the team of the different disciplines (in
addition to their own) is sufficient that the disciplinary expertise from each discipline can be effectively,
rather than superficially, shared. There needs to be research on the knowledge contributed by different
disciplines to a period of transition brought about by digital technology innovation, and 3D printing for
medical devices provides a good case study. The proposal in this chapter is that the focus should not be
solely on the technical research for refining the mechanics or materials of the products, but rather their
impact on business practice. Based on previous examples, a study of supply chain innovation in response
to digital disruptions would be appropriate for a transition research project by a cross-disciplinary team.
A key point, however, is that the contracted timeframe that these disruptions are occurring, requires
transition research to be cross-sectional and preferably an intervention, based on action research, rather
than a longitudinal study. This is because within proactive transition research, established businesses
could miss the opportunity to evolve with the technology, and it is unlikely that entire industries will
shift equally in the same way as the hearing aid industry.

Equally, without following through an example as far as possible with a broader outlook rather than
a discipline specific one, companies, whole industries or even governments could miss the implications
of introducing a technology. An example of this can be illustrated through considering the rise in the
demand for 3D printed surgical guides. They are used to plan surgery and guide the surgeon to making
the cut, created specifically to fit a patient’s unique anatomy. These are useful in creating consistency in
surgical practice. When considered purely from this point of view, the technology seems to be innocuous.
However, the longer-term implications of the guides could be that a lower level of expertise is needed for
an operation where a guide is provided. This could support tele-medicine, where a surgeon is perhaps not
available, or result in the education of a new class of surgeon requiring less technical skill and training,
similar to that which has arisen with the introduction of Nurse Practitioners working alongside General
Practitioners. This approach could also lead to the development of a new level of ‘ultra-surgeons’, who
no longer conduct surgeries, but who specialize solely in designing surgeries and developing surgical
guides and custom instruments. This would then impact education, training and accreditation, yet there
is little evidence that this has been researched, and stakeholders consulted.

As a starting point, the underlying knowledge of the stakeholders needs to be established. In this
case, there are three disciplines involved: The first is the clinicians using 3D printing, the second is the
supply chain operations researchers, and the third is the 3D printing specialists. For each group, the
level of expertise in supply chain innovation, additive manufacturing, and medical device development
needs to be understood. Unlike an empirical study based on previously validated practices, this process,
and one of action research-based interventions, requires a degree of endurance whilst the parameters
are explored and then rationalized. In a disruptive technology era, researchers will need to become more
flexible, adaptive and open as they work through the issues in a period of fast paced change.

11
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NEW PERSPECTIVES

During the last century, businesses tended to evolve new practices incrementally. Innovations added
capabilities to companies, but generally structures and operations remained relatively unchanged. In
manufacturing, additional machinery and the gradual rise of automation in factories changed the experi-
ences of workers and the capacity of factories, but the biggest impacts on companies were from changes
to markets and economies. Over the last twenty years, however, the digital revolution has impacted the
viability and longevity of businesses. Where the average length of time an S&P 500 company operated
used to be a working lifetime, it is now a third of that, at less than twenty years (Sheetz, 2017). The busi-
ness landscape is characterized by more extremes, with more individuals dependent on contract work,
and companies, such as Google, Amazon and Facebook, creating a new form of market dominance, not
possible pre-digital globalization.

Digital communication has changed the exchange of information. Not only in the rate of exchange,
but in the control of the flow of information. The ability for individuals to interact en masse has radically
rewritten world communications. Alongside communication tools, digital technology has enabled an
increase in data collection and data analytics across industries that are changing business practices. For
example, sensors in car engines collect data on the workings of the car, that informs the company on the
performance of that car individually, but also collectively across tens of thousands of vehicles. This in
turn informs future product development, as well as the creation of complementary goods and services,
based on the use and lifecycle of that product. In numerous emerging 4D products, such data can also
be used to modify product performance in real-time (Novak, Burton, & Crouch, 2019), or autonomously
design new products more suitable for specific individuals or situations, known as responsive design
(Novak, & Loy, 2017).

Essentially, digital technology has created new ways of designing, producing, tracking and distribut-
ing that would previously have been inconceivable. Whilst historical changes, such as the introduction
of the steam engine and the implementation of assembly line production, had major impacts in the past
(Forty, 1986), industrialization was a gradual process. One of the key differences with the digital revo-
lution has been the speed with which changes have taken place. In addition, digital globalization is oc-
curring, but it has not spread gradually across industry sectors and there is an imbalance in the response
of organizations. In business, there has been a surge in entrepreneurial activities as new companies find
themselves in a more egalitarian landscape, whilst established businesses have to work out how to retain
their dominance as the world becomes rapidly more digital around them. Higher education, legislative
bodies, security services and many other organizations are struggling to maintain control of their posi-
tion in society with the challenges that digital technologies have brought. During the twentieth century,
there were high profile examples of leading companies who incorrectly anticipated change — either by
embracing innovation with too much enthusiasm, or refusing to acknowledge the changes happening
around them. Kodak is an example of a high-profile company that understood that digital communica-
tion technology would necessitate a change in its business model. It was two hundred years old when
digital technology started to impact the business. In response, Kodak invested heavily in-home digital
photographic printing and photo books. Whilst they correctly understood digital communication technol-
ogy would change their business, they did not anticipate that digital technology would change the whole
way that people would take photographs, store them and send them to each other. Kodak was cut out of
the loop, and Eastman Kodak filed for bankruptcy in 2012 owing an estimated $6.75 billion (Smith, &
Yousef, 2012). The challenge for such companies has been summarized by Al Gore, stating that “There
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is a clear consensus that the future now emerging will be extremely different from anything we have ever
known in the past. It is a difference not of degree but of kind” (Gore, 2013, intro).

From the video/DVD rental company, Blockbuster, that filed for bankruptcy in 2010, to the social
media website MySpace, overwhelmed by Facebook, numerous companies were unable to maximize
their market position in the face of competition that more effectively managed digital technologies.

There is no doubt that change is happening, and at an increasingly rapid rate. Technological advances
have in themselves made a dramatic impact on our day to day lives — it wasn’t that long ago that we
could all live without a mobile phone and just over a 100 years ago we didn’t have telephones at all.
(Legge, 2012, p.69)

It is possible that the next twenty years will see the collapse of more established companies as new
ways of working allow smaller, more agile companies to maximize the opportunities provided by digital
technology, unhampered by existing practices. This comes with many associated problems and threats
to society, especially as education needs a digital reset (Loy, & Novak, 2019) and much of the online
landscape remains unregulated. Rather than allow established companies to collapse in the face of digital
transformation, it could benefit society to invest in transitioning these companies to digital globalization,
to maintain jobs, at least until education catches up with emerging digital realities.

While digital innovation is a relatively new challenge for businesses to respond to, technological in-
novation in a broader sense is not a new phenomenon and trying to decide which innovations will have
an impact and which will disappear has always been difficult. Yet in the twenty-first century there are
differences in kind, speed and scale of change that require a different mind-set and new strategies. This is
because it is not just a single technological breakthrough impacting companies, but rather a convergence
of technological innovations that are digitally enabled and in constant flux (Brynjolfsson, & McAfee,
2016; Kelly, 2016). The digital revolution has created disruptive change. This is creating opportunities
for new companies. For established companies to survive, it is going to be a challenging time, and one
that requires new thinking and new research.

Executives may believe that they want insights and innovations but are most receptive to new ideas that
fit with existing practices and maintain predictability. Business organizations treat disruptive insights
and innovations with suspicion. Witness the initial hostile reactions to the telephone, to Google’s search
engine, to VisaCale, to the Xerox 914 copier, and to Xerox’s rejection of its own personal computers. All
these innovations became highly successful, but corporations initially were suspicious of these technolo-
gies and tried to dismiss them (Klein, 2017, p.154).

For established companies working to future-proof against the impact of digital technologies on their
current business practice, the tools needed are different to those employed in business development over
the last two decades. Whereas business innovation specialists have focused on developing companies
receptive to ideas from their customers and other stakeholders (e.g. Kelley & Littman, 2006), these ap-
proaches have resulted in incremental change, rather than disruptive change. The fundamentals of the
businesses have remained the same, but with additional capabilities, such as improved user-experience
products and customer interaction services, or the introduction of product service system thinking. Bu-
colo (2015, p.203), a business innovation specialist in design thinking, states “incremental innovation
is essential for these businesses to survive, but survival isn’t enough.” The implications for business
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development practices post digital revolution are only just emerging. Based on the disruptive changes
that are happening with the integration of digital technologies, even survival may not be possible if only
incremental changes are employed, as with Kodak. As the business landscape continues to change with
evolving digital technologies, so businesses will need to be open to radical rethinking operations for their
survival, over short-term incremental change. “Managing these two mindsets in parallel — today’s busi-
ness model and a future opportunity is what firms need to overcome constantly” (Bucolo 2015, p 151).

For companies and educational institutions, the ability to manage outputs and mitigate risk has led
to increasingly micromanaged accountability and metrics. Yet disruptive initiatives based on digital
technologies, such as the Uber’® platform, have demonstrated that breaking down a field of vision into
small pieces can prevent the organization for seeing the bigger picture. One of the key mind-set changes
required at this time is the ability to frame and address exponentially far more complex problems, and
consider global challenges and opportunities, rather than localized ones. As digital communication, data
tracking and analytics are emerging as game-changing technologies, the ability to visualize the end-goals
sufficiently to navigate the myriad of connected influences on business development for an industry
sector is hampered by a lack of experience of working on such ‘messy’ problems.

In addition to obscuring the bigger picture, traditional organizational structures evolved over the
last century have led to companies that can be slow to adapt. This can be because of divisions within
companies set up to facilitate interdepartmental communication instead leading to departments seeing
themselves as in competition. Universities are a good example, where entrenched silos can make it dif-
ficult to innovate new programs, more responsive to educational needs, and where research has to be
categorized according to external review systems. As problems become more complex, organizations
have to challenge set ideas on operational management and question whether their practices are prevent-
ing the company from advancing in a digital age of technological innovation. Essentially, post digital
revolution, the conventional silos of organizations need to be dismantled. Interdepartmental teams and
cross-disciplinary teams are needed to understand complex problems, but, as Harford (2017, p.54) ob-
serves, though effective, these tend to be unpopular for participants:

The diverse teams were more effective, but that’s not how things seemed to people in those teams: team
members doubted their answers, distrusted their process and felt the entire interaction was an awkward
mess. The homogenous teams were ineffective and complacent. They enjoyed themselves and wrongly
assumed because their friendly conversation was smooth and effortless they were doing well.

However difficultinterdisciplinary working may be, organizations, including educational and research
organizations, need to improve their practices, however disruptive that may be. Building organizational
resilience so that companies can build their ability to deliberately be agile and innovative in practice as
well as product involves questioning practices, even when they appear to be working: “[companies] need
to develop a culture of actively disrupting themselves to realize the missing link, before their competitors
beat them to the finish” (Bucolo 2015. p. 154). Winter (2016, p.113), author of One Team, suggests “this
isn’t just about teamwork; it’s about creating an environment in which people can learn their way together
through uncertainty, ambiguity and disruption. All the while they will be challenging their beliefs and
assumptions and feeling the squirm that comes with being in the learning zone.” He argues that major
changes in an organization, even in response to technological innovation, are still mostly about attitudes
and behaviors: “There are countless books written about change resistance, but they all boil down to one
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basic principle: people will protect themselves (even unknowingly) against change because they fear loss
of identity, status, habit, control, recognition and admiration” (Winter, 2016, p.113).

Radically different digital technologies are difficult for companies to evaluate. Predicting the poten-
tial opportunities or threats of a new technology long-term is problematic, even for governments. This
is evidenced by current discussion in the UK on the choice of Internet service methods. The govern-
ment has to decide between ADSL, FTTC and FTTP broadband, which all require different physical
infrastructure. The decisions to be made are based on an evaluation of the requirements over time and
the values placed on different factors, such as speed and coverage. Whilst debating whether to invest in
optic fiber or nano-masts, there is always the possibility that another technology will be developed that
negates either investment. For example, Virgin Media are introducing a new type of cable that allows for
speeds of up to 10 gigabytes per second (Kellon, 2019) and it is predicted that in the near future speeds in
excess of a terabyte per second will be available — beyond the capacity of current infrastructure. There is
currently no consensus on what the needs will be for residents and businesses over the next twenty years
in the UK or globally — or if a new technological breakthrough will render the entire network obsolete.
As Haavisto et al. (2016, p.80) states: “As a result of today’s turbulent business environment, companies
face potentially significant losses because of unexpected events that render traditional strategies and
rules less applicable than before.”

The clear aligners example illustrates the unexpected consequences of disruptive technology, with
the broader impacts to the dental industry, and more traditional orthodontic practice, currently unknown.
To understand an example such as this, transition researchers will need to follow the implications of a
disruptive technology far beyond the boundaries of a discipline to identify where changes might happen.
The impact on legislation of creating personalized medical devices is an interesting example of this,
where the need for a successful introduction of a technical breakthrough was to educate the legislators
and develop new ways of working with the technology. Education on resilience in a digital era needs to
move beyond conventional design thinking strategies, currently taught in business schools, towards more
speculative thinking practices (Dunne & Raby, 2013). The design thinking approach involves engaging
all stakeholders in the process to draw on their insight and expertise to better inform the supplier of
the service or product. The challenge with disruptive technologies is that existing expertise, however
informed from previous practice, does not provide insight into working with these new technologies.

FUTURE RESEARCH DIRECTIONS

This chapter introduces the background for the planning of a research project currently underway that is
focused on mapping and understanding the transition of medical device manufacturing from conventional
production to digital manufacturing (3D printing). This project involves an interdisciplinary team from
business (specializing in supply chain management) and from product design (specializing in additive
manufacturing). The research aims to address transition research gaps currently identifiable in the trans-
lation of theory to practice for a broader adoption of 3D printing for medical devices.
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CONCLUSION

According to historians, societies are hampered by an inability to reframe future scenarios in the face
of rapid change. Although there are opportunities for entrepreneurs to reframe practice in response to
digital technologies, there are major challenges in translating theory into practice for established busi-
nesses. To integrate emerging technologies into existing practice, researchers need not only know about
the technology, but new business models based on disruptive practices, and also new models of sup-
ply chain management and organization. This is rarely the case as researchers are located in a specific
discipline due to the organization of discipline silos in academic institutions. Whilst digital fabrication
technologies provide new opportunities for industry, these are accompanied by their own challenges.
Informed collaboration across specializations are essential to develop new ways of thinking and working
more holistically to help industries transition.

It is arguably more difficult at this time, than any other in recent history, for manufacturers and for
educators to develop effective strategic planning to provide a bridge between current and future prac-
tice. This is because of three key factors: The first is the pace of change at this time enabled by digital
technology, the second is the weight of information available because of global communications, and the
third is the valuing of conventional silos of disciplinary research within academic institutions. Creating
better integrated research teams, informed by disciplinary knowledge but not constrained by it, will be
a necessity for ensuring effective global industry transitions for an increasingly digital future.

Transition research needs to step up in this era of disruptive technological innovation and provide
leadership in understanding the implications of the introduction of a technology for the cross-section
of stakeholders. The implications need to be modelled, tracked and evaluated through the lens of dif-
ferent disciplines. The rapid pace of change and the complexity of the impact of integrated technology
in this digital era necessitates ambitious, cross-disciplinary research to provide insight into the unseen
implications of innovation.
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KEY TERMS AND DEFINITIONS

3D Printing: A range of fabrication processes that build 3D models from computer aided design
models, typically in layers.

Additive Manufacturing: The engineering term for 3D printing.

Digital Inventory: In this context, 3D computer files with the data for digital fabrication of a part.

Fused Deposition Modelling: Extrusion-based filament 3D printing technology.

Powder-Based 3D Printing: A range of 3D printing technologies where powder is the part material,
and also the support material.

Supply Chain: The entire process of sourcing materials, making and distributing goods.

Transition Research: Research into the multi-dimensional processes that constitute a societal change.

ENDNOTES

Shapeways: https://www.shapeways.com

2 Materialise: https://www.materialise.com/en

3 Stryker: https://www.stryker.com/ie/en/index.html

4 Austin Health 3D Medical Printing Laboratory: https://3dmedlab.org.au
> Uber platform: https://www.uber.com/au/en/
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ABSTRACT

In a period of global transition, this chapter discusses emerging management practices in the context
of natural resources management in international business. In the past decades, the co-management
concept and practice have been of increasing interest to scholars in ecology management and marine
environment management. In the late 1980s, the Swedish management style began to be explicitly de-
bated with scholarly interest, particularly in the services industry after observing successful business
practices. The literature on the co-management of natural resources and the Swedish management style
in multinational enterprises point promisingly towards parallel management strategies applied in dis-
tinctly different working environments and contexts. Based on empirical data, this chapter’s objective
is to highlight and distill from natural resources co-management and the Swedish management style a
shared management best-practice approach in working contexts that have multiple actors and stakehold-
ers who hold multicentric agendas.

1. INTRODUCTION

There are many dimensions to the subject of global transition that enables and encourages ideas cross-
cutting and integration between different disciplines. Scholars and practitioners in the field of international
business (IB) have in the past decade debated about the ongoing developments in the global business
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environments towards greater uncertainty, and if international trade is currently witnessing a retreat of
the multinational enterprise (MNE) towards their home markets (The Economist, 2017a, 2017b; Vahlne,
Ivarsson, & Alvstam, 2018). In tangent development, scholars and practitioners in the study and manage-
ment of ecological environments or natural resources have worked towards other management models
such as ecosystem services (Elmqvist et al., 2015; Martinez-Lépez et al., 2019), life cycle assessment
(Ingwersen, Garmestani, Gonzalez, & Templeton, 2014; Lu & Realff, 2013), product biodiversity foot-
print (Asselin, 2020; LaCanne & Lundgren, 2018) and ecological modelling (Ingwersen et al., 2014;
Koenigstein, Ruth, & Go6Bling-Reisemann, 2016). Indeed, current global crises such climate change,
management of natural resources, global food security and global health seem to indicate that greater
interdisciplinary efforts and industry-academic collaborations are imperative.

With a globe in transition towards an increasing awareness of the need to successfully provide solutions
to global concerns, this chapter addresses the management practices and ideology needed to effectively
work across regional boundaries towards more comprehensive solutions. This chapter follows current
academic and practitioner discourse on management models from both the fields of IB and eco-environ-
ment sciences. Using existing case examples from natural resources management (Hultberg, 2018) and
empirical data collected from 23 top managers working in Swedish founded MNEs with headquarters in
Singapore that serve the Asia-Pacific and Southeast-Asian regions (Cordeiro-Nilsson, 2009), the main
objective of this chapter is to provide parallel and complementary management thinking from both IB and
eco-environment sciences towards a synopsis of management best-practices for future work scenarios.

As management thinking and practices are under increasing pressure for the need to be applied across
different socio-economic and cultural contexts, taking into account the perspectives and interests of
multiple stakeholders due to global issues (Broszeit et al., 2019; Buller, 2000; Pezzuto, 2019; Reilly,
2015), the suggested novel contribution of this chapter is to help academics and practitioners draw from
the experiences of IB and eco-environment sciences towards new management models for global busi-
ness environments. The working assumption in this chapter is that highlighting common management
practices applied to two widely differing working contexts could help reveal a common management
best-practice that can be further studied and tested in other working contexts.

This chapter is organized as follows. Section 2 is the literature review, written specifically in address
the subjects of (i) co-management as applied in practice in the management of natural resources in
the field of eco-environment sciences and (ii) the Swedish management style, as applied in practice in
cross-cultural IB contexts. Section 3 describes the methodology used for this comparative study, which
is a combination of collected primary interview data and secondary text data such as reports, internet
website data and magazine articles. The framework of data analysis is also outlined in Section 3. Section
4 contains 3 sub-sections. These sub-sections give the case examples of the Koster-Viadero Fjord model
as an example of co-management practices for natural resources, a text example from a Swedish respon-
dent, $SSEM2, who outlines how organization transformation was achieved using Swedish management
principles and the last subsection that highlights parallels between co-management and the Swedish
management style. Section 5 presents the conclusions, some study limitations, and outlines avenues for
possible future research in both academia and industry practices.
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2. LITERATURE REVIEW
2.1 Co-Management Studies

There is increasing pressure to create resilient and adaptable socio-ecological systems in an era of un-
certainty and change (Asselin, 2020; Butler et al., 2015). Towards this end, the concept and practice of
the co-management of natural resources in the field of environmental sciences and management have
received growing interest in the past decades (Heenan et al., 2015; Sandstrom, Crona, & Bodin, 2014).
This is due to the recognition that community-based resources inherently involve the interests of multiple
stakeholders who perform different management functions, towards a common goal multiple beneficia-
ries. Co-management is defined as a type of resource governance that is shared by diverse and multiple
stakeholders. It is typically a collaborative effort that spans across hierarchies and socio-economic sec-
tors including community, government, private sector enterprises as well as NGOs (non-governmental
organizations). It can be seen as part of the participatory management paradigm, institutionalized through
national environmental and development policy and legislation in in both developing and developed
economies with regards to watershed management (Sims, 2008), small fishery communities management
(Marschke, 2009), forest management (Boukherroub, 2018; Coulibaly-Lingani, Tigabu, Savadogo, &
Odén, 2014) and peatlands (van Hardeveld, 2018).

Co-management is characterized by the inclusion of relevant stakeholders with expertise and knowl-
edge that facilitate sharper problem definitions. The diverse stakeholders collaborate in a manner that
put into practice more transparent decision-making mechanisms in order to achieve higher standards
of ethics and integrity with natural resource (Evans, Cherrett, & Pemsl, 2011; Sandstrom et al., 2014).
Co-management has for example, found considerable influence in the fisheries sector (Heenan et al.,
2015; Jentoft, 1989; Nunan, 2007), where some studies illustrate that this management style can be used
to mitigate conflicts and facilitate joint solutions (Bruckmeier, 2008; Butler et al., 2015). There are over
200 examples of co-management implementations in more 50 developing economies, with over 100
programmes in Asia and 40 programmes across Africa, 46 in Latin America and the Caribbean and 32
in the Pacific (Evans et al., 2011).

Due to the simultaneous and concurrent involvement of multiple stakeholders and community, co-
management is seen as an alternative management approach to the normative centralized, vertical hier-
archical system of business organizations. A constant challenge for co-management as a management
practice is that it is difficult to measure its success and its impacts (Cundill & Fabricius, 2009; Schultz,
Duit, & Folke, 2011; Singh-Renton & Mclvor, 2015).

2.2 Swedish Management Studies

Research interest and the study of Swedish management in academia began in the mid-1980s. This inter-
est in the Swedish management style grew concurrently with the launch of Jan Carlzon’s book, Moments
of Truth (Carlzon, 1989). Jan Carlzon was at the time, President and Chief Executive Officer (CEO)
of Scandinavian Airlines (SAS) from 1980 to 1993. He mapped SAS’s winning management strategy
under his thought leadership, the main tenant being that organizations would function more efficiently
with flatter organizational hierarchies and delegating responsibilities:
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“In a changing business environment, you can’t wield total control from the top of a pyramid. You must
give people authority far out in the line where the action is. They are the ones who can sense the changes
in the market. By giving them security, authority, and the right to make decisions based on current
market conditions, you put yourself in the best position to gain a competitive edge.” (Carlzon, 1989:38)

Carlzon’s work was also cited within academic circles as the archetype example of the Swedish
management style (Bohman & Boter, 1980; Byrkjeflot, 1997; S. Jonsson & Strannegard, 2009). It was
a management style that focused both on employee empowerment, by encouraging employees to take
on greater responsibility and take decisions that translates to greater job satisfaction for employees
(Carlzon 1989:118):

“...receiving well-defined responsibility and the trust and active interest of others is a much more per-
sonally satisfying reward. I believe that by understanding what the employees want from their jobs, what
their aims are, and how they want to develop, leaders can heighten their employees’ sense of self-worth.
And the power behind healthy self-esteem generates the confidence and creativity needed to tackle the
new challenges that are constantly around the corner.”

The Swedish management style is also one that focuses on customer needs by listening to feedback
and bringing more immediate services to the customer (Jonsson, 1995; Jonsson & Strannegard, 2009).
The idea for Carlzon is to define clear goals and strategies and then communicate them to employees.
As Carlzon wrote (1989:35):

“By defining clear goals and strategies and then communicating them to his employees and training
them to take responsibility for reaching those goals, a leader can create a secure working environment
that fosters flexibility and innovation. Thus, the new leader is a listener, communicator, and educator...
[an] inspiring person who can create the right atmosphere rather than make all the decisions himself.”

The importance of communicationis strongly emphasized in Swedish management (Carlzon, 1989:88):

“...a leader communicating a strategy to thousands of decentralized decision-makers who must then apply
that general strategy to specific situations must go further. Rather than merely issuing your message, you
have to be certain that every employee has truly understood and absorbed it. This means you have to reverse
the approach: you must consider the words that the receiver can best absorb and make them your own.”

Connate studies have correlated findings with Carlzon’s Swedish management thought leadership
through collected interviews with top Swedish managers. Information about Swedish thought leader-
ship and the Swedish management style were gathered from respondents who worked in different fields,
including in the contexts of civil society management (Sjoberg, 2005), public housing management
(Hugo Elliot, 2016) and entrepreneurship and firm internationalization (Thygesen Poulsen, Berggren,
Dahlberg, & Kierkegaard, 1988). Swedish management were also studied in relation to top management
as agents of change (Hugo Elliot, 2016), human values, behavioural psychology (Gustavsson, 1995),
professional emotional management (Larsson, 2014) and as orientation towards global-minded leader-
ship (Cordeiro-Nilsson, 2011). Table 1 shows Swedish management characteristics, the context of study
/ application and select literature references.
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3. METHOD

In order to compare characteristics of the emerging concept of co-management, a management concept
usually applied to the management of natural resources and the Swedish management style usually
applied in MNEs in the context of international business, case study examples from Sweden are used.

3.1 Koster-Vadero Fjord Data

The development of Koster-Videro Fjord, an important fishing ground and national park in Sweden is
used as co-management case example. English language text data in the form of reports, website page
information and brochures were collected from primary stakeholder websites that include:

(i) Kosterhavets National Park, Léansstyrelsen Vistra Gotaland (The County Administrative Board of
Vistra Gotaland, Sweden!

(i) European MSP Platform, Fisheries and Conservation, funded by the European Commission?

(iii) Swedish Environmental Protection Agency (SEPA), on the subject of “Natura 2000’}

A small, but highly specialized and topic specific corpus was created from the total of 12 documents.
A small corpus is defined as one that is less than 100 000 words (Aston, 1997; Flowerdew, 2009). The
Koster-Videro Fjord corpus has 11 227 word tokens with 6760 word types. Using a word concordance
software AntConc (Anthony, 2019), details of the Koster-Viderd Fjord co-management processes can
be studied by using selected keyword-in-context (kwic) analysis, i.e. searching for academic and practi-
tioner identified co-management processes and characteristics such as “multistakeholder”, and “conflict
dissipation”.

3.2 Swedish Management Style Data

In the example of Swedish management style, empirical data comes from interviews collected from 33
respondents at top management level in Swedish founded MNEs who have headquarters in Singapore.
23 respondents are Scandinavian, and 10 respondents are Asian (Cordeiro-Nilsson, 2009). The respon-
dents mainly held organizational positions as Managing Director, Chief Executive Officer and Regional
Director etc. and ranged in age from between late twenties to late fifties. Top managers of Swedish
founded MNEs were selected as respondents based on the working assumption that top managers are
important agents of change with key responsibilities in steering organization management strategies and
communication towards organization goals both in short and long term. Interviews for the respondents in
Swedish founded MNEs were designed as qualitative interviews based on a relaxed conversational style,
the purpose of which is to uncover each respondent’s point of view and perspective on reality in their
working environments (Burnard, 1991; Kvale, 1996; Talja, 1999). The interviews were transcribed, and
a corpus was created. The corpus data for the interviews is larger than the Koster-Véddero Fjord corpus
data, with 260 178 words tokens, still falling within the range of a relatively small and specialized corpus
database. The word concordance software AntConc (Anthony, 2019) will be used to extract details of
selected keywords reflecting the Swedish management style so that kwic analysis can be done. Words
such as “consensus seeking” and “lateral hierarchy” are kwic analysis of interest.
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4. CASE EXAMPLES IN SWEDEN: CO-MANAGEMENT
AND THE SWEDISH MANAGEMENT STYLE

4.1 Co-Management: The Koster-Vadero Fjord Model, Sweden

The Koster-Védero Fjord is located in the northern part of the Swedish west coast, in the eastern part
of Skagerrak. The fjord has depths between 100 and 250 meters within one kilometre from land and
the water is connected with the Norwegian trench and the North Atlantic deep waters. The connecting
waters to the Atlantic has enabled a rich marine area (Berggren, 2017). With over 6000 different ma-
rine seaweeds and animals, Kosterhavet is Sweden’s most specimen-rich sea, covering 38 900 hectares.
The Koster National Park was established in 2009 in the county of Bohuslin in the region of Vistra
Gotaland at the same time as the Norwegian national park, “Ytre Hvaler” on the Norwegian side of
the Swedish border. The nearest Swedish towns to the Koster National Park are Stromstad, Grebbestad
and Tanumshede (Hambrey, 2007). The resident population within the Park area is approximately 320
but has an increased tenfold population during July and August, which are the summer tourist months
(Lawett, 2009). Fishing and tourism are main industries in this region. Predominantly, fishermen trawl
for shrimp (pandalus borealis), but other species commonly caught are Norwegian lobsters (nephrops
norvegicus), lobsters (hommarus gammarus), mackerel (scomber scombrus), crab (cancer pagurus) and
flat fish (Berggren, 2017).

The Koster-Viderd Fjord has vibrant communities that conduct various socio-economic activities
that support regional growth. Even when it was identified by the Swedish government in the 1980s
as a potential area for environmental conservation, it was not until 2000 that the Koster-Viderd Fjord
Agreement was established. The aim of the agreement was to develop a sustainable fishery industry that
was compatible with the conservation values of the region. This agreement was established amongst
several actors and stakeholders that included fishermen, scientists, fishery organizations and authorities
representing different sections of state governance.

The 1990s was a demanding period of discussions. Amongst the numerous actors and stakeholders,
the most challenging negotiations were held between the governing institutions, the local fishermen and
fisheries organizations. This was in part due to that the agreement contained areas closed for fishery
such as coral reefs. Trawling would be limited to no shallower than 60m depth and only light-weight,
small fishing gear would be permitted. These new regulations if imposed were feared to interfere with
the livelihoods of the local fishermen. As such, there was a long period of general uncertainty and un-
happiness to be addressed.

The different agendas, life contexts and business environments for the actors and stakeholders in-
volved in the Koster-Véadero Fjord Agreement meant that greater understanding of each stakeholder’s
perspective was needed. To facilitate negotiations, two broad streams of training programmes were
created. The first programme conducted by the University of Gothenburg was designed for fishermen
in expanding their knowledge of marine ecology and coastal management. The second programme,
conducted by fishermen, was designed for scientists, managers, and politicians (in fishery technology
and commercial fishery), to broaden their knowledge of the fishing trade and industry in practice. These
training programmes created opportunities for all actors and stakeholders to interact and opened an ac-
tive arena for discussions and concerns. These activities helped contribute towards a more congenial
environment, thus helping move forward the agenda and purpose of the agreement. Table 2 shows the
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Table 2. Koster-Viidero Fjord Agreement and a select list of co-management communication practices

Actors / Stakeholders Co-management communication practices

o Administration of project

o Public meetings

o Bilateral discussions

e Local organization engagement as focal point of communication
e Embedded participation — relevant communes and fishing
interests have influence over objectives and management.

o Bi-directional training programmes (for fishermen and for
managers in governing institutions)

e Negotiation on legislation, rules to be implemented.

o Internet presence

o Certification for sustainability standards

e Awards in recognition of sustainable practices

o Fishermen

e Local community (farmers and business owners)

e Managers from government agencies (legislation for terrestrial
and marine nature conservation) — Swedish Environment Protection
Agency (SEPA), Vistra Gotaland County Administrative Board,
National Fisheries Board, local Municipalities

e Representatives from non-government agencies — fisherman
organisation and representation (p. 18 Swedish Fishermen’s
Association, Koster-Fjord group)

o Scientists from research Institutions — e.g. Tjarno Marine
laboratory

various actors and stakeholders involved in the agreement and some of the participative, communicative
measures adopted as co-management practice.

Between 2012 and 2013, an assessment and accounting of the impact of the agreement was made. It
was found that the protected areas were indeed richer in bio-diversity, with more species recorded than
prior to the agreement. There were also new living coral reefs at Videréarna documented. Demand for
locally sourced seafood is strong in Sweden (Jonell, et al., 2016), and there were trawl tracks discovered
in closed areas (Berggren, 2017). To strengthen area protection, a special permit was established in 2015
for fishing rights in the area with an obligatory AIS (automatic identification system). Fishermen who
did not participate in the training programme and if their boats were not equipped with the obligatory
AIS were not permitted to fish in the area. 5 more areas were closed for trawl fishing.

Today, as indication of successful methods of co-management shrimp trawled from the SD Ferder
that operates in the Koster-Véddero Fjord is KRAV-certified (KRAV, 2019). The KRAV Standards comply
with the European Commission’s (EU) regulation for organic production (EC No. 834/2007). In 2009,
two local fishermen were awarded the Swedish Coop Anglamark Prize for their efforts to protect the
marine environment and inspire others to fish in a sustainable manner (Humphreys & Clark, 2020).

4.2 The Swedish Management Style

Case examples of the Swedish management style are taken from 23 respondents who worked in Swedish
multinational enterprises (MNEs) with regional headquarters in Singapore. Sweden had already in the
early 1980s begun establishing subsidiaries in the Far East and Southeast-Asia. The strategic geographical
location of Singapore has historically, made Singapore a natural international trade hub. Other attrac-
tions for Swedish MNEs to establish presence in Singapore are regional market and outreach, a highly
educated / skilful human resource base and intelligent smart city infrastructure (Department of Statistics
Singapore, 2020; Gwynne, 2005; Triendl & Yoon, 2001).

In a time of a global 2020 coronavirus pandemic, it was reported that a conducive business climate
remains for Swedish enterprises based in Singapore (Business Sweden, 2020). Although the market has
matured for Swedish MNEs, growth numbers of entering Swedish companies to Singapore has grown
due to that Singapore represents a doorway that leads to the greater Southeast-Asian market and emerg-
ing markets (Business Sweden, 2020). There are today, about 300 Swedish enterprises established in
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Singapore, constituting a mix of small, medium and large companies in various industries, mainly in-
dustrial, professional services and consumer companies (SwedCham, 2018). Many Swedish managers
in top positions in companies have more than a decade’s experience of living and working overseas, in
the Southeast-Asian or Asian business environment.

Often, in operations start-up phases particularly during the late 1990s, Swedish managers were as-
signed to the overseas subsidiaries in top management positions. They were often located away from home
at a minimum of 3 years at a time, after which their overseas position was assessed (Cordeiro-Nilsson,
2009). Swedish MNEs that had international presence would were also likely to have employees and
other managers with international backgrounds, including colleagues from several different countries
who spoke different mother tongues or first languages. People working in such organizations tend to
encounter colleagues who not only look physically different from them, but who share a different set
of cultural values.

This section gives an extended example (Text Example 1) of a Swedish manager, respondent SSEM?2.
The respondent explained how she saw her role as Managing Director in a financial sector Swedish
company. $SEM2 describes some of the challenges associated with working as Managing Director at
the company’s Singapore regional headquarters, and how they might solve / approach the context of
situation with their local employees. The following transcript is in accordance to the Gothenburg tran-
scription Standard, using standard orthorgraphy (Nivre et al., 2004). The notations in bold in square
brackets illustrate coded themes, some of which reflect characteristics of the Swedish management style.

Text Example 1
$SEM2: the values are swedish / [company culture] that’s one of the most important tasks that
we have / that when we come to singapore from sweden / is to carry the culture /we are called / we
are sometimes called culture carriers [Swedes as ‘culture bearers’] / and therefore it’s important
for us to have swedes or nordic people / you can say it’s finland denmark / norway / sweden / can
all serve as cultural carriers because we have business in all those countries / so in addition to the
business tasks or business responsibilities / we also have the responsibility to transfer or carry over
the culture [tacit knowledge] / one example I maybe can describe is this / when i took over as
general manager in 1998 / so i came over in another position than general manager position / 1998
i was appointed g m for asia [expert knowledge / specialization] / and at that point in time / there
were more or less nine hierarchic title levels in the company / i mean everything from junior clerk
/ clerk / senior clerk / junior officer / officer / senior officer / so nine sort of title levels and nine
[hierarchy] / all levels also had a number of value of annual leave days / as an officer you had one
more day than a junior officer / despite the fact that other swedes have / been g ms here /i don’t
know why they didn’t find interest to do something about it / but in the company back home / we
have three [flat / lateral hierarchy in organization] / so i changed that to three / which means i
couldn’t take away titles / because that would be very sensitive / but i tacked them in three main
levels [flat / lateral hierarchy in organization] and i took away all links to annual leave days / it
doesn’t come from your title / it comes from the number of years in the company / which is the same
in sweden / everybody starts from the same level and then you add on due to age and due to position
[hierarchy] / meaning the responsibility you have / not your title / if you have a big responsibility
/ you’re entitled to two more days / so that i changed / i re-did the entire employment hand book
because it was quite singaporean style / it said more or less in every page that everything was at the
discretion of the general manager [vertical organization hierarchy / authoritarian / centralized
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decision-making] / which is not the case in the rest of the company that staff should / the staff
have rights and obligations / and these are explained and informed in the company’s employment
handbook / so i took that away / but what can be applied here / i took it over here / everything
cannot be applied because the business here is more limited than back home [integration] / so a
lot of those changes on the soft side / and then i also changed the organization so that instead of
having one boss here and many people underneath / and he was sort of giving instructions to all
of them / i took away the boss and opened up so that the responsibility was on more people and
everybody had more to say / more to decide over / more influence / but they also exposed more
/ so customers if they called in directly you have to be able to answer / you cannot go to the boss
because he’s not there anymore [giving responsibility / decentralizing power / delegating work]
/ so that higher exposure was a bit painful for them / because they were not trained before / so of
course that you can only do if you add on education / training [competence training] and you
give responsibility without taking it back / that you give a service they can take care and i will still
have the responsibility [giving responsibility / decentralizing power / delegating work] if they
make a big mistake / it’s still mine [making mistakes / allowing mistakes ]/ but i cannot say okay
/ you take care of this / but i also check what you do / you cannot do that / so you have to decide
if you can decentralise responsibility [giving responsibility / decentralizing power / delegating
work] and then stay / that took also some time / but now they can / they can [learning] /// and i
think this will change but it will take time [change of behaviour takes time] / that is one of the
important things i’ve tried to change here / it’s that i actually take the responsibility even if they
make a mistake [making mistakes / allowing mistakes] /i actually give the responsibility [giving
responsibility / decentralizing power / delegating work]/ not only responsibility but possibili-
ties for them to grow as they would like to grow [learning / employee personal development]
/ as they would like to expand / so often i’ve used that expression / okay this is your box today /
find out what you can see out here [thinking outside the box] / and actually there are at least two
maybe three / definitely two people here on a management level that have taken this opportunity /
so before i couldn’t see at all that they have this helicopter view / i didn’t realise that they could /
they had it [learning on the management side] / but i’ve told them okay this is your chance / you
have to do what you want to do with it / and as i said / two actually definitely grew into the costume
[learning] / I enjoy this / and they started to make their own decisions [decision making] / they
started to be creative [creativity] / they started to be unafraid [learning] / yeah / big difference

Some recurring themes in Text Example 1 in which $SEM2 characterises the Swedish management
style (Table 3) are that Swedish managers are seen as “culture bearers” in their subsidiaries. Swedish
managers understand that the Scandinavian system of cultural values are different from those of Singapore,
and Southeast-Asia. But in general, MNEs need to create strong corporate values in their subsidiaries
in global locations in order to create a sense of corporate culture, identity, and branding. For Swedish
MNE:s, Swedish top managers are expected to be corporate ambassadors to the overseas subsidiaries in
which they were assigned. They were to align Swedish homebased corporate values with their subsid-
iaries and create ways of doing as closely aligned to ways of doing in Sweden. Due to a multicultural
working environment, what most Swedish top managers aim to create is an open and integrated working
environment where employees are encouraged to explore and grow their own potential at work. As part
of this journey of corporate culture and identity building in the subsidiary, Swedish top managers will
need to address the challenges of managing and inspiring a multicultural, sometimes multinational hu-
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Table 3. Recurring themes from Text Example 1 that characterise the Swedish management style

Swedish management practices Management communication practices

To communicate Swedish cultural values and Swedish corporate values

Swedish managers as “culture bearers (depending on company and industry)

Re-write the company handbook for employees, change company rules and

To create lateral organization structures . N
regulations to reflect a more lateral organization

To make tacit knowledge explicit by raising awareness of behaviour and

To transfer Swedish “tacit knowledge” . . S .
action through joint activities

Decentralized decision making / delegate responsibilities | To give responsibility to employees and to allow for mistakes

Organize brain-storming creative sessions where employees are allowed /

To create a creative working environment o . i
g encouraged to “think outside of the box

Create a bi-directional learning environment To encourage employees to give feedback to top management

man resource base at the subsidiary. Activities need to be planned that encourages a context of finding
common ground between individuals of different national and cultural backgrounds so that everyone
can work towards and bolster the corporate goal.

A distinct characteristic of the Swedish management style as given by $SSEM?2 is how the corporate
handbook for employees was rewritten and the structure of the organization was transformed from 9 title
hierarchies to 3 levels of hierarchy, which reflected the mother corporation in Sweden. Highlighted as
a challenge in this period of corporate transformation was how $SEM?2 had to become culturally sensi-
tive and aware of the local national culture and values. There was a lot of interaction and negotiation,
where the reward system of paid leave days (or “days off allowance”) was pegged not to the job title (as
was customary in Asia), but rather to the length of time the individual was employed or stayed with the
company. This shift of reward from professional title to loyalty to company or seniority spent as number
of years in the company helped convey to the employees that job titles (or “big corporate titles”) were
differently valued in this Swedish company, relative to the Asian business context where individuals
marked with high-ranking professional titles often gained more company privileges.

4.3 Parallel Characteristics: Co-Management
and the Swedish Management Style

4.3.1 Contextual Differences

Perhaps the most distinct difference between co-management and the Swedish management style is the
context in which these two management practices are applied. The former is usually discussed and ap-
plied in the context of natural resources management, whilst the latter is usually discussed and applied
in an IB context. Co-management in the Koster-Viderd Fjord model also had to address the numerous,
and sometimes, opposing agendas of the multiple actors and stakeholders. Despite the differences in
applied contexts of management practices, some shared management practices in both co-management
and the Swedish management style are listed in Table 4.
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4.3.2 Environment as Beneficiary of Human Action

Both management practices considered the broader environment as a beneficiary of human action and
behaviour. In co-management practices, marine conservation and species preservation was important,
as was the regional socio-economic development where fishermen’s livelihoods needed to be respected.
This thinking was reflected in the process of organization transformation in the Swedish management
model. During the process of flattening the organization hierarchy, $SSEM2 was aware and sensitive
towards how employees might be demotivated if their long held professional titles were taken away. In
order to maintain employee confidence in the company, the reward system was restructured so that paid
leave / holidays were pegged to the number of years of employment, as opposed to prominent job titles.

Table 4. Management best-practices common in co-management of natural resources and the Swedish
management style in international business (IB)

Co-management (natural resources)

Swedish management style (international business)

Focus on marine conservation as well as economic regional
development.

Focus on integrated corporate culture growth, balancing between
local culture and Swedish culture.

Multi-stakeholder active engagement in agenda.

Encouraging employee feedback at all levels of hierarchy

Appointing groups with different responsibilities, working towards
a common goal

Creating a more lateral organization hierarchy, so that it broadened
individual job portfolios.

Shifting reward system to loyalty towards company goals that
encourages working towards a common goal.

Consensus-seeking indicative of long negotiation periods to get
everyone onboard with the agreement.

Consensus-seeking, indicative of long period of corporate
transformation and engaging in talks with different groups of
employees, and engaging groups of employees with each other.

Empowering individuals / groups of individuals with a sense of
purpose and personal responsibility towards marine conservation
as well as regional economic development

Empowering employees to make/take decisions and allowing for
mistakes to occur.
Encouraging personal growth in employees.

Implementing training programmes by experts of the field in bi-
lateral direction i.e. courses by scientists for fishermen and courses
by fishermen for government managers and scientists.

Implementing open exchange of ideas in a bi-lateral direction,
i.e. between top managers of the organization and employees, so
that top managers can learn the challenges faced by employees in
frontline services for example.

Continuous learning environment

Continuous learning environment

4.3.3 Active Communication and Engagement of

Actors, Stakeholders, and Employees

Consideration of the broader environment as beneficiary of human action meant active engagement by
communication. Communication had to be organized along several levels of the organization, that involved
multiple actors and stakeholders, for both co-management and the Swedish management style. A sense
of community had to be built between groups of individuals working with different agendas towards
sometimes opposing purposes and agendas. In the context of co-management of natural resources, this
meant creating a common overall agenda. Goals were established where everyone could identify with
and agree to work towards such as cleaner oceans, more sustainable fishing practices that ensures long-
term socio-economic sustainability and regional resilience. In the context of the Swedish management
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style, SSEM2 gave the example of how all employees, at all levels of organization hierarchies had to
be engaged in the process of organization transformation. The employee handbook was re-written and
cultural sensitivities needed to be considered before any action or decision was implemented. To ensure
long-term company growth post transformation so that the Singapore corporate values reflected that of
the parent company in Sweden, employee welfare and well-being needed to be prioritised. To achieve this,
employees were encouraged to give feedback, and to speak with each other. Managers were also encour-
aged to engage with employees to gain feedback and to understand challenges faced by their colleagues.

4.3.4 Consensus-Seeking and Community Empowerment

In co-management practices, consensus needed to be sought and an agreement reached between dif-
ferent actors and stakeholders that belonged to various sectors of society. By decentralizing decision
making and responsibilities, the Koster-Viderd Fjord model empowered the community of fishermen
as well as scientists with a sense of purpose, where they could continue to work with their professional
agendas. A similar process was found in the Swedish management model in Singapore, where organiza-
tion communication practices were changed, and a more consensus-seeking style emerged. More open
communication channels between managers and frontline service employees meant that knowledge was
constantly exchanged. The increased threshold of exchanged knowledge allowed for the company to
build its tacit (or ‘common’) knowledge base, so that everyone knew what to do even when managers
were not present to give a definitive decision. The process of distributed responsibilities helped create
a more resilient corporate culture in the Singapore subsidiary.

4.3.5 Bi-Lateral Learning

The Koster-Viderd Fjord model had explicit training programmes designed and targeted for bi-lateral
learning (Lawett, 2009). Courses on ecology and coastal management were designed by the University
of Gothenburg for fishermen, helping them understand the state of current ecology in the region. Courses
were also designed by the fishermen for the local community, scientists, and government managers to
educate them on industry challenges, and the impact of fishing technology on production capacity. This
bi-lateral learning was also found reflected in the Singapore subsidiary through communication practices
engaged between top managers and employees. Through designated communication hours and planned
activities, top managers were able to discern employee potential and knowledge expertise. This enabled
a refining of employee work portfolios, being assigned jobs in which they excelled in performance.

5. CONCLUSION

The current period of global transition and its socio-economic challenges towards a sustainable future
calls for increased exploration of efficient management strategies. The main objective of this chapter has
been to provide parallel and complementary management thinking from both IB and eco-environment
sciences, in order to outline management best-practices for future work scenarios.

The example of co-management of natural resources, a subject of increasing academic and practi-
tioner interest in the past decade and the example of the Swedish management model was compared for
management best-practices. The assumption is that common management practices found applied in

33



Emerging Management Concepts in an Era of Global Transitions

widely different working contexts could be of value and thus applied to other practical contexts perhaps
outside of the fields of natural resources and IB.

The limitations of findings from this chapter are that it is indeed a single-country case example, where
both natural resources co-management and the Swedish management style of Swedish MNEs could be
said to reflect a “Swedish cultural mindset”. However, national culture alone often does not explain the
existence of sub-cultures within a nation. The need to consider the broader environment as beneficiary
was found applied in both co-management in Sweden, as well as the Singapore subsidiary in the context
of a Southeast-Asian / Asian business environment. Thus, management best-practice could be drawn in
this context and is relevant for the fact that the management practice crossed-borders.

As the globe turns increasingly multicentric, with multiple centres of power and decision making
institutions, future research on emerging management practices such as natural resources co-management,
and the Swedish management style could be subjects of interest.
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KEY TERMS AND DEFINITIONS

Bi-Lateral: In this chapter focuses mainly on “bi-lateral learning” as part of what characterises
co-management practice. It refers to a learning that is formed of two-sides, in a reciprocal manner. An
example is when employees learn from managers, whilst at the same time, managers can learn from em-
ployees. The inspiration and learning motivation is marked by bilateral symmetry of actions and intents.

Co-Management: [s a management concept for the managing of natural resources that is shared by
diverse and multiple stakeholders. It is an inclusive management style that actively involves members of
the community, government institutions, private sector enterprises as well as NGOs (non-governmental
organizations). The potential diversity of interests, resource capacities of stakeholders as well as ground-
up voices of communities that have power to influence governance structures is constantly highlighted
in co-management models.

Eco-Environment: The word “eco” is an abbreviation for the word, “ecology” which is the science of
the relationships between organisms and their environments. The term “eco-environment” is used in this
chapter because the abbreviated term “eco” is today combined with other words such as “eco-friendly”,
and in a completely different context, “eco-drive” which refers to driving a car in fuel-saving mode.

International Business: Or IB refers to the study of companies that engage in cross-border economic
activities such as trade, services, technology, and/or financial investments.

Koster-Vadero Fjord: Is an important fishing ground and national park in Sweden located in the
Swedish west coast. It is home to Sweden’s highest diversity of marine life, between 5000-6000 species
and its main industries are sustainable fishing and tourism.

Multicentric: In the context of the discourse on ‘power’ refers to multiple centres of power that
include actors and stakeholders at various levels of society that have influence in policymaking and
governance, from non-governmental organizations (NGOs), multinational enterprises (MNEs), small-
medium enterprises (SMEs), local communities and the scientific community.

Multinational Enterprises: Or MNEs are companies that have global operations by establishment
of subsidiaries. Some Swedish MNE examples are Volvo AB, SKF, Ericsson and fashion giant, H&M.

ENDNOTES

Website is available at http://extra.lansstyrelsen.se/kosterhavet/En/Pages/index.aspx)
Website is available at https://www.msp-platform.eu/sector-information/fisheries-and-conservation
Website is available at http://www.swedishepa.se/
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ABSTRACT

The tourism sector is generally perceived as a green industry because of its seemingly clean value chain
activities. However, despite these perceptions, there have been doubts regarding the environmental im-
pacts of tourism. Past studies have considered these environmental effects due to increasing concerns
about global warming and climate change. This chapter attempts to analyze the effects of tourism value
chain activities on carbon emissions in the context of the environmental Kuznets curve for G20 coun-
tries using a ten-year dataset. The results confirmed the environmental Kuznets curve hypothesis. The
findings indicate that, despite increases in energy use and investment inflow, tourism activities decrease
carbon emissions. The study concluded that tourism sector activities, foreign trade, and labor force
participation all have statistically significant favorable effects on carbon emissions. Given the growing
global transitions within the sector, the study reckons the sector’s need to focus on sustainable tourism
as a development and improvement strategy.
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The Tourism Sector’s Impact on Carbon Emissions

INTRODUCTION

Tourism and travel sector has been one of the sectors severely impacted by the global COVID-19 pan-
demic. On the other hand, the contribution of tourism and travel to global economic growth cannot be
ignored (Balli, Sigeze, Manga, Birdir, & Birdir, 2019). The sector’s value chain activities have undoubt-
edly contributed directly and indirectly to global economic growth, employment, infrastructure, Gross
Domestic Product (GDP) and Balance of Payments (BoP), among other contributions. Over the years,
tourism has been generally perceived to be green, and there have been growing literature regarding the
promotion of green tourism (Font & Tribe, 2001); the development of green tourism strategy (Chengcai
et al., 2017) and green innovations for the sector (Gavrilovi¢ & Maksimovié, 2018).

Despite these perceptions and developments, certain of the tourism sector’s value chain activities
have been adversely affecting the environment. For instance, some of the tourism activities such as sea
or beach activities have ranked among the top causes of environmental pollution. Other activities have
also resulted in greenhouse gas (GHG) emissions, which lead to climate change and global warming
(Ehigiamusoe, 2020; Khan et al., 2020). The tourism sector has had a ‘mixed bag’ of both fortunes and
misfortunes. In this context, the 2019 tourism contribution to global GDP was 10.3%, and its share of
total exports was 6.8%.1 Between 2009-2013, Lenzen et al. (2018) calculated tourism’s carbon footprint
share out of global GHG emissions as 8% and the study showed a worrying trend that carbon footprint
is increasing over time. Travel related carbon emissions of the tourism sector is three out of four of total
emissions caused by tourism activities (World Tourism Organization and International Transport Forum
[WTO & ITF], 2019). In 2016, this accounted for 5% of world emissions related to energy consumption
(WTO & ITF, 2019).

Tracing Back Climate Change and Global Warming

International and national institutions, non-governmental organizations (NGOs), universities, govern-
ments and policymakers have presented various solutions and recommendations to resolve climate change
and global warming. Due to population and economic growth post-second World War (WWII), energy
consumption and natural resource depletion increased rapidly. In the following years, industrialization
has accelerated. In addition to all these developments following WWII, globalization and usage of fos-
sil fuel-based technologies have caused a large amount of environmental degradation which cannot be
ignored. Such degradation raised and increased global environmental awareness and showed an urgent
need for global cooperation. One can consider United Nations Human Environment Conference held in
Stockholm in 1972 as “the first important step taken towards an international cooperation for environ-
mental problems” (S6nmez, 1995, p. 194). However, only after the end of the Cold War period dominated
by bipolar World order, there have been some advancements in cooperation (Hoefnagel & Bode, 2011,
p- 290). “Since the late 1980s, environmental issues have started to take their place on the international
agenda much more, and the concept of sustainable development was first introduced in the United Na-
tions Brundtland Report in 1987 (Porto & Ciaschi, 2020, p. 2). In this context, as climate change is
a global problem, after opening for signature in Rio de Janeiro in 1992, “United Nations Framework
Convention on Climate Change” entered into force in 1994. For the first time, Parties involved took
necessary measures at the international level regarding the fight against climate change. Following this,
the Kyoto protocol’s signature process in 1998 and the Paris agreement in 2016 were initiated. Since
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1995, Conferences of Parties have been held annually. However, no conclusion has been reached in
these conferences that would have led to a common solution up to now (Karakaya & Sofuoglu, 2015).

Considering the role of tourism in the climate change mitigation and adaptation process, the 2007
Davos Declaration on Climate Change and Tourism aimed to include the sector in this process (Porto
& Ciaschi, 2020). Besides, as being an essential issue on the agenda and calling for attention in the 21+
century, The United Nations World Tourism Organization (UNWTO) has also highlighted the consid-
eration of tourism’s impact on climate change and global warming (Kitamura, Ichisugi, Karkour, &
Itsubo, 2020). Emphasis has been made mainly on the importance of sustainable tourism. However,
OECD-UNEP (2011) documented the lack of consideration of climate change mitigation and adapta-
tion for many countries’ tourism policies. This argument was supported by a recent study performed by
Becken, Whittlesea, Loehr, and Scott (2020) based on policy document analysis. Becken et al. (2020)
further found incorporating the tourism sector in most climate change policy documents. The number
of such incorporations increased sharply following the 2015 Paris Agreement due to the submissions
of compulsory National Determined Contributions, and more attention was given to adaptation policies
compared to mitigation and limited alignment between climate change policies and tourism policies.

In terms of the impact of tourism, analysis of carbon dioxide (CO,) emissions, which are considered
as the most important cause of climate change and global warming (Ehigiamusoe, 2020; Mardani,
Streimikiene, Cavallaro, Loganathan, & Khoshnoudi, 2019; Sarkodie & Strezov, 2019; Trenberth et
al., 2007), can be a guide in the tourism policies to be proposed. When one examines worldwide CO,
emissions of different sectors as a percentage of total fuel use,2 electricity and heat generation causes
the highest level with 49%. The second one is transportation, with 20.4%. Next is the manufacturing
industry and construction with 20%, residential buildings and commercial and public services with
8.6% and other sectors with 2%. Recent studies predict the gradual transition, by the developed World,
from heavy industry and agricultural activities, which have intense adverse effects on environmental
pollution in economies, to the service sector, which is thought to cause less environmental pollution
(Bojanic & Warnick, 2020; Kocak, Ulucak, & Ulucak, 2020). When one considers tourism sector in the
service sector, it can be stated that mass tourism and unplanned development of tourism can cause much
environmental damage including climate change (Khan et al., 2020; Shaheen et al., 2019).

The increasing effect of tourism on CO, emissions has been explained by the energy use resulting
from tourists’ visit and the changes in waste and land use (Jones & Munday, 2007; Kocak et al., 2020).
Emissions may increase as a result of fossil fuel use in energy production and transportation and also
because of deforestation resulted from utilization of forest areas for tourism activities (Bella, 2018; Gos-
sling & Peeters, 2015; Paramati, Alam, & Lau, 2018; Khalid Zaman, Moemen, & Islam, 2017). On the
other hand, it is thought that it causes lower CO, emissions than other sectors and even some tourism
types such as environmentally friendly eco-tourism support sustainable development. However, related
to eco-tourism, there are some debates (see, for example, Mishra, Sinha, Sharif, and Suki (2019)) related
to its adverse effect on the environment such as faster natural resource depletion.

The need for safety and sustainability has been emphasized in tourism and other tourism support
sectors, such as transport and logistics (Saruchera, 2020; Saruchera & Asante-Darko, 2021). Many stud-
ies have discerned that sustainable tourism is essential in minimizing the environmental destruction of
tourism activities and pursue sustainable development. “Sustainable tourism is a broad term that includes
many subclasses, themes and concepts including responsible tourism, green tourism, agricultural tourism,
slow tourism, eco-tourism, community-based tourism, geo-tourism, volunteer tourism, environmentally
friendly tourism, soft tourism and alternative tourism. It takes the development of tourism, taking into

42



The Tourism Sector’s Impact on Carbon Emissions

account various dimensions such as social equality, economic efficiency and environmental protection”
(Khan et al., 2020, p. 5). “2017 was declared as the “International Year of Sustainable Tourism for De-
velopment” to raise awareness about the tourism’s role in development” (Kitamura et al., 2020, p. 1) in
line with Sustainable Development Goals (SDGs) of United Nations (Nepal, al Irsyad, & Nepal, 2019).
However, it is critical to ensure that such awareness efforts are not misinterpreted as past studies have
shown the unavoidable adverse effects associated with misinformation, mythology and misperceptions
on greening the environment (e.g. Chitakunye, Saruchera, Phiri, Takhar-Lail & Derera, 2014; Chitaku-
nye et al., 2014).

The tourism sector has perceived positive effects on environmental protection directly and indirectly
by providing investments in more modern transportation infrastructure, renewable energy and water and
waste management (Balsalobre-Lorente, Driha, Shahbaz, & Sinha, 2020; Paramati et al., 2018). In this
context, by establishing a link between tourism and 17 SDGs, world tourism industry aims to operate
with the motto “Tourism for Sustainable Development Goals” (Khan et al., 2020; Kitamura et al., 2020).

The Tourism Sector in COVID-19 and Climate Change Times

The emergence of the COVID-19 pandemic has taken the tourism sector by storm. However, despite
this, climate change and global warming have still been the problems calling for solutions and affecting
human life and health, biodiversity, and many species’ lives at large. There have been some discussions
within some parts of the global society, researchers and professionals alike regarding how the COVID-19
pandemic, its sudden effects on the global economy (lock-downs) and the global recovery period could
provide an opportunity for transition to a green economy. Therefore, many professionals, policymakers,
scientists, international and national organizations, institutions, and countries have tracked issues related
to climate change and global warming. Besides interdisciplinary studies, there have been many studies
on climate change and global warming from different perspectives.

Research Aim and Questions

This study analyses the impact of the tourism industry on carbon dioxide emissions based on the Envi-
ronmental Kuznets Curve (EKC) approach. In this context, this study sought the answers to questions
such as:

e  Which direction and to what extent does the tourism sector value chain impact the environment?
e  Which policies should be applied for the development of a sustainable tourism sector considering
environmental effects?

In attempting to address these questions, the study tests the following hypotheses: EKC, Pollution
Haven Hypothesis (PHH), energy led, the investment-led, and tourism led emissions. The analysis was
performed for G20 countries3 covering the period 1995-2014.

There are several reasons for choosing G20 countries for the analysis. First of all, the choice is based
on the fact that the G20 countries’ contribution of travel and tourism to GDP (as a percentage of GDP) is
91% of World’s contribution to GDP (1995-2014)4. On the other hand, on average for the same period,
G20 is responsible for nearly 88% of World’s CO, emissions and has 94% of the World’s real GDP.5
Moreover, by 2026, G20 countries, especially China, Germany, the USA and the United Kingdom, are
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expected to take the vital initiative in international tourism (Anser, Yousaf, Nassani, Abro, & Zaman,
2020). According to 2018 and 2019 United Nations Emissions Gap Reports, these countries have poor
performance in reducing their emissions and are away from their emission reduction targets (Warren,
2020). The reports also suggested that as these countries have huge potential, they are expected to con-
tribute well beyond the already determined targets for climate change mitigation.

LITERATURE REVIEW

Climate change and global warming have been the main concerns for many countries due to their well-
documented adverse effects on the global economy. Nevertheless, what are climate change and global
warming? Moreover, why is it so important to consider them?

“Global warming is the long-term heating of Earth’s climate system observed since the pre-industrial
period (between 1850 and 1900) due to human activities, primarily fossil fuel burning, which increases
heat-trapping greenhouse gas levels in Earth’s atmosphere. [...] Climate change is a long-term change
in the average weather patterns that have come to define Earth’s local, regional and global climates”
(NASA, 2020).

It is a global environmental problem that needs solutions over national policies’ boundaries and calls
for international cooperation, which necessitates international institutions, NGOs, and states’ active role.
Climate change and global warming affect many species’ lives, and it is well known that the leading
cause is human activities besides natural processes (Bojanic & Warnick, 2020).

Tourism is one such human-economic activity that can affect and be affected by climate change
and global warming. However, following the neoliberal paradigm, the sector has seen to be prioritizing
growth over environmental issues (Becken et al., 2020; OECD-UNEP, 2011). Tourism has been defined
as “a social, cultural and economic phenomenon that entails people’s movement to countries or places
outside their usual environment for personal or business/professional purposes” (UNWTO, 2020). There
are various tourism types and classifications. These are based on various criteria such as destination,
participant numbers, season, organization, duration, transportation type, demographic characteristics of
tourists, sustainability, and tourists’ purposes. (Tureac & Anca, 2008; Walton, 2018). According to Butler
(2000), not all forms of tourism have relations with environmental quality. The author further discussed
the effects of tourism on the environment and recommended a more in-depth analysis.

A review of studies on tourism shows that much of the studies have been focusing on tourism and
economic growth, tourism and environmental impacts (Paramati et al., 2018) and the relationships between
tourismrevenues and investments. Among these studies are those investigating the environmental impacts
of tourism (Porto & Ciaschi, 2020). The studies are based on various methods, such as questionnaire-
based surveys, input-output analysis, computable general equilibrium model, and econometric analysis
(Sherafatian-Jahromi, Othman, Law, & Ismail, 2017). There are some theoretical studies, as well. For
example, is a pioneering study as noticed by Sherafatian-Jahromi et al. (2017), Pigram (1980) asserted
three possible impacts of tourism on the environment which are favourable effects, substantially adverse
effects and negligible adverse effects. Built upon the study of Pigram (1980), Tisdell (1987) showed the
possibility of non-linear effects of tourism on the environment such as U-shaped and inverted U-shape
relation (Sherafatian-Jahromi et al., 2017).
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It is generally accepted that one of the first studies that suggest a significant effect of tourism on
GHGs is a study by Bach and Gossling (1996) (Kocak et al., 2020). This study focused on CO, emis-
sions, which is one of the environmental effects of tourism-related activities, studies using carbon
emissions in the literature are reviewed. The literature review showed that the effect of tourism on CO2
emissions was examined within the framework of Stochastic Impacts by Regression on Population, Af-
fluence and Technology (STIRPAT) model, EKC model multivariate time series analysis, panel data
techniques, Granger causality analysis and canonical correlation analysis. While the majority of studies
have found that tourism causes increase in CO, emissions, only few studies have proven otherwise (Lee
& Brahmasrene, 2013). On the other hand, some studies showed that tourism sector does not have any
effect on CO, emissions (for example, Liu, Kumail, Ali, and Sadiq (2019), Gao and Zhang (2019) for
Southern Mediterranean countries). The studies’ results generally vary based on data used, the period
under investigation, country-specific factors (such as developmental level of countries), and method,
model, and variables employed (Bojanic & Warnick, 2020).

In this study, the authors focus on the studies which are based on EKC model. Although previously,
there were not many studies that include tourism-related variables, which are among the determinants of
environmental pollution and which employ EKC approach at the same time, there has been an increase
in the number of studies that use this approach (Papavasileiou & Tzouvanas, 2020; Porto & Ciaschi,
2020). The EKC approach was first used by Grossman and Krueger (1991) based on the Kuznets (1955)
curve (Porto & Ciaschi, 2020). Panayotou (1993) is among some of the first authors to adopt the EKC
hypothesis concept (de Vita, Katircioglu, Altinay, Fethi, & Mercan, 2015). Among previous studies
employed different pollution indicators, CO, emissions were used by Holtz-Eakin and Selden (1995) for
the first time (Papavasileiou & Tzouvanas, 2020). Mardani et al. (2019) provided a systematic review
of the relationship between economic growth and CO, emissions, also considering studies using tour-
ism as an additional factor. Another systematic literature review was carried out by Papavasileiou and
Tzouvanas (2020), but only on the studies based on the EKC model, which considers tourism’s effect.
The authors stated that analyses were made on a single country at the national or regional level. Some
studies consider a specific country group (defined regionally or according to international criteria). They
found that 90% of studies under examination used CO, emissions as an indicator of pollution, 95% of
them added tourism activities as an additional variable within the framework of the classical EKC hy-
pothesis, and 51% of studies showed the validity of EKC hypothesis. In addition, they demonstrated that
EKC hypothesis is valid, using data on 86 international tourism corporation and different performance
criteria, including the years 2005-2018, at corporation level.

A Review of Past Studies Adopting the Pollution Haven Hypothesis (PHH)

Studies can be classified based on the type of data employed: cross country studies using panel data, one
country studies using regional data and studies using time series data. Zaman, Shahbaz, Loganathan, and
Raza (2016) performed one cross-country panel study, which proved the evidence of tourism, energy, and
investment induced emissions from a panel of 34 developing and developed countries between 2005 and
2013. Health expenditures were found to decrease emissions. For the top 37 tourist destination countries
over 1995-2015, Qureshi et al. (2017) showed positive impacts of inbound tourism, international tourism
receipts and global financial crisis and negative effect of international tourism expenditures on carbon
emissions. Akadiri, Lasisi, Uzuner and Akadiri (2019) found a favourable long-run effect of international
tourist arrivals on CO, emissions for 15 tourist destination states over 1995-2014.
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Furthermore, their findings suggested that energy consumption and globalization increase emissions
in the long run. For the top ten tourism-based countries over 1995-2016, Shaheen et al. (2019) found that
PHH is valid, and while energy consumption increases emissions, tourism-related activities decrease
them. Akadiri, Akadiri and Alola (2019) showed that international tourist arrivals decrease CO, emis-
sions in the long run for seven small island states over 1995-2013.

Anser et al. (2020) found that PHH is valid, and international tourism revenues and public education
expenditures increase emissions for G-7 countries from 1995-2015. Findings of Leitaoa and Shahbaz (2016)
for European countries over 1990-2009 indicated positive and negative effects of energy consumption
and tourist arrivals on carbon emissions, respectively. Wang and Wang (2018) showed the importance
of energy efficiency improvements to reduce CO, emissions for 35 OECD countries over 1995-2014.
By implementing energy efficiency, the tourism sector was also found to contribute favourably to emis-
sion reduction. Dogan, Seker, and Bulbul (2017) showed the adverse long-run effect of tourist arrivals
and energy consumption and the favourable impact of trade openness on carbon emission reduction for
OECD countries covering from 1995 to 2010.

For BRICS countries over 1995-2014, although Khattak and Wang (2018) showed the validity of
tourism and globalization led growth hypothesis and found that increased tourism receipts lead to higher
CO, emissions, their findings indicated that tourism investments decrease emissions in the long run.
Unlike other studies by considering environmental legal regulations for 18 Latin American countries
between 1995 and 2013, Porto and Ciaschi (2020) showed that tourism increases CO, emissions in
countries where CO, emissions are relatively low. However, due to environmental regulations, tourism
development decreases emissions in countries where CO, emissions are intense.

For 18 Mediterranean countries over 1995-2010, Gao and Zhang (2019) showed that energy consump-
tion statistically significantly increases CO, emissions and for only Northern Mediterranean countries,
tourism receipts were shown to have adverse environmental effects. Again for 18 Mediterranean countries
between 1995 and 2010, in addition to a positive effect of energy consumption on carbon emissions, the
favourable impact of tourism receipt only for Southern countries was reported by Gao, Xu, and Zhang
(2019). For 12 Asia-Pacific countries over 1995-2013, Shakouri, Khoshnevis Yazdi, and Ghorchebigi
(2017) suggested that international tourist arrivals reduce carbon emissions, but energy consumption
increases them in the long-run. Zhang and Liu (2019) found adverse impacts of tourism and nonrenew-
able energy consumption and the favourable effect of renewable energy consumption in the long run for
Northeast and Southeast Asian countries between 1995 and 2014. For the Philippines, they showed that
tourist arrival reduces emissions. Among the one-country studies, for China at the regional level over
1995-2011, Zhang and Gao (2016) detected carbon emission-reducing effect of tourism receipt and the
positive effect of energy consumption on emissions.

Studies based on time series analysis also produced mixed results. The analysis by Azam, Alam,
and Hafeez (2018) revealed that over 1990-2014, tourist arrivals increase CO, emissions in Malaysia in
the long run, but for Thailand and Singapore results showed the opposite. For Malaysia between 1981
and 2011, Ng, Lye, and Lim (2016) showed the validity of PHH, adverse effects of international tour-
ist arrivals and energy consumption on environmental quality. Over 1980-2014, Sghaier, Guizani, Ben
Jabeur, and Nurunnabi (2019) tourist arrivals do not significantly affect long and short-run emissions
for Morocco. However, in Egypt, arrivals decrease (increase) long (short) run emissions while in Tuni-
sia, arrivals increase short-run and long-run emissions. For five One Belt One Road provinces of China
covering the years between 1991 and 2016, Ahmad, Draz, Su, Ozturk, and Rauf (2018) found that only
one province had tourist arrivals contributing favourably to environmental quality. For the other four
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provinces, tourism increased emissions in the long-run. Bella (2018) concluded that France tourism has
a role in reducing emissions in the long-run and short-run between 1995 and 2014. Naradda Gamage,
Hewa Kuruppuge, and Haq (2017) confirmed that energy consumption increases CO2 emissions in the
long-term. As tourism revenues increase, emissions decrease for Sri Lanka between 1974 and 2013.

For Sri Lanka over 1974-2013, Gamage, Kuruppuge, and ul Haq (2017) found that energy consump-
tion increases carbon emissions both in the long run and the short run, but tourism receipts decrease
emissions the long run. Ahmad, Draz, Su, and Rauf (2019) detected that tourist arrivals increase emis-
sions in Indonesia and the Philippines, whereas, in Vietnam, tourism was found to contribute positively
to environmental quality over 1995-2014. For Turkey over 1960-2009, de Vita et al. (2015) found that
tourist arrivals and energy consumption increases carbon emissions in the long run. However, the negative
short-run effect of tourist arrivals was insignificant. For Singapore between 1971 and 2010, Katircioglu
(2014) proved that tourist arrivals decrease and energy consumption increases carbon emissions in both
short-run and the long run.

There are also studies testing the non-linear effect of tourism. For example, Ehigiamusoe (2020), in
his study for 31 African countries between 1995 and 2016, showed that both the international tourism
revenues and the number of international tourist arrivals affect CO, emissions in a U-shaped and non-
linear way. They found that the negative impact of economic growth on the emissions increases due to the
increase in tourism activity. Between 1994 and 2014 for OECD countries, Balsalobre-Lorente etal. (2020)
revealed an inverse U-shaped relationship between emissions and international tourism expenditures and
between emissions and globalization index. It is also among the results that by globalization, tourism’s
negative impact on emissions declines. For Southeast Asia over 1979-2010, Sherafatian-Jahromi et al.
(2017) found evidence of inverted U shaped relation between carbon emissions and tourist arrivals in the
long run. All the above studies proved the validity of EKC hypothesis except Dogan et al. (2017), Gao
and Zhang (2019), Zhang and Liu (2019), Zhang and Gao (2016) for central China, Azam et al. (2018)
for Thailand and Singapore, Sghaier et al. (2019) for Tunisia, Ahmad et al. (2018), Naradda Gamage et
al. (2017), Gamage et al. (2017) and Ahmad et al. (2019) for the Philippines.

For G20 countries, there are various studies which analyze the factors affecting CO, emissions. In
the EKC model, Qiao, Zheng, Jiang, and Dong (2019) showed the EKC hypothesis’s validity consider-
ing the impacts of agriculture and renewable energy on CO, emissions over 1990-2014. Considering
the EKC literature, to authors’ knowledge, no studies examining the effect of tourism on CO, emissions
have been found for this country group. To the authors’ knowledge, tourism’s impact has not been con-
sidered so far for G20 countries. Therefore this study aims to contribute to the literature by considering
the tourism and travel sector’s effect.

EMPIRICAL MODEL AND METHODOLOGY

This study employs panel data techniques to examine the effect of tourism development on CO, emissions
for G20 countries over 1995-2014. Using panel data improves the efficacy of estimates for cases where
data are not available for extended periods. There are many factors affecting emissions, for instance,
growth in production, consumption and population, type of infrastructure and technological lock-in
(Sarkodie & Strezov, 2019). Similar to models employed by Porto and Ciaschi (2020), Ehigiamusoe
(2020), Balsalobre-Lorente et al. (2020) and Sherafatian-Jahromi et al. (2017), this study performs the
analysis in the context of the model shown in equation (1) which further considers non-linear and indirect
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impacts of tourism as well as heterogeneity among countries by adding squared and interaction terms,
and individual fixed effects, respectively;

€0, =a,+ IBItouri,t + ﬁztourii + ﬁ3gdpi,t + ﬁ4gdpi2,t + ﬂse”ergyi,z + ﬂ6capitali,t o
+ f;labor; , + +Phealth; , + Bytrade; , + B, fdi, , + B, tour, gdp, , +¢;,

Where, i=1,...,20 and t=1995,...,2014 are subscripts for countries and time periods. g , ~ iidN (0, 0'2)

for all country i, year t. aiis a country-specific fixed effect (FE). In equation 1, based on EKC, CO2 emis-
sions per capita (CO2, is explained as a function of the total contribution of the tourism sector to GDP
(tour), square of the tour (tour2), per capita GDP (gdp), square of gdp (gdp2’, energy use per capita
(energy), gross capital formation (capital), labour force participation rate (labour), health expenditure
(health), trade openness (trade), foreign direct investment (fdi) and the interaction term (tourgdp). Per
capita CO2 emissions, GDP and energy use are transformed using natural logarithm; therefore, after
estimations, coefficients associated with gdp and energy give respective elasticity estimates. These
equations are estimated by OLS under various assumptions and restrictions (i.e., homogeneity). How-
ever, in the case of violation of assumptions (heteroscedasticity and autocorrelation) and invalidity of
restrictions (heterogeneity of countries), analysis is performed by employing Feasible Generalized Least
Square Dummy Variable (FGLSDV) estimation method.

Based on the tourism-led growth hypothesis, and due to the positive contribution of tourism to eco-
nomic growth, tourism can cause higher energy usage and higher emission levels. Similar to Ehigiamusoe
(2020), to test the indirect effect of tourism on emissions through economic growth, equation (1) an
interaction term was added, which is obtained by multiplying tour by ‘gdp’. Income increase can lead
to emission increase or decrease, which can also be affected by tourism-related activities. Tourism can
contribute adversely or favourably to the impact of income increase on emissions. Therefore, the sign
of Bl is an ambiguous priori. On the other hand, as in the EKC hypothesis, tourism activities itself also
may increase emissions up to a certain threshold level of tourism development (1> ), and after this
level may lead to a reduction in emissions (ﬁ2<0) as a result of eco-tourism, sustainable tourism devel-
opment, utilization and efficient management of clean energy technologies or vice versa, i.e., although
tourism may have positive effects on the environment at low levels of tourism development (f1<0) at
high levels by increasing energy consumption it can increase emissions (f2>0) Ehigiamusoe, 2020)., In
order to consider the non-linear effect of tour, square of tour was added beside itself.

Due to the EKC hypothesis, sign expectations for the coefficient of gdp is positive ($3>0) nd for
gdp2 is "egative (p4<0) (,apavasileiou & Tzouvanas, 2020). In other words, according to the EKC
hypothesis, at first, developing countries give more importance to growth compared to environmental
conservation and utilize fossil fuels for this purpose. However, after some level of GDP, by consider-
ing environmental factors, they prefer to shift to clean energy sources such as renewable energy due to
increases in institutional quality, environmental awareness and diffusion of technology and innovation
(Sarkodie & Strezov, 2019). Therefore, based on countries” development level, CO2 emis ions increase
as income increases at low-income levels, but after some threshold level of income, emissions decrease
as income increases (Papavasileiou & Tzouvanas, 2020). Then, by taking CO2 emis ions as a function of
income, an inverted U shape curve called EKC can be obtained (Paramati et al., 2018). For a literature
survey and meta-analysis of studies based on the EKC hypothesis, one can refer to two recent studies by

48



The Tourism Sector’s Impact on Carbon Emissions

Sarkodie and Strezov (2019) and Shahbaz and Sinha (2019). Moreover, as energy use, especially based
on fossil fuels is expected to increase CO2 emis ions (Balsalobre-Lorente et al., 2020; Naradda Gamage
et al., 2017; Porto & Ciaschi, 2020), one expects 5>0.

M reover, capital may lead to emission increase (f6>0) if investments are directed towards pollut-
ing technologies and areas (Porto & Ciaschi, 2020), but vice versa (6<0) for green investments. Labor
may cause emission increase (f7>0) if a_a result of economic growth more fossil fuel-based energy is
used. But if labor can substitute capital and energy, emissions may decline ($7<0). heal h is expected to
increase emissions ($8>0) becaus_higher emissions may be related to its adverse effect on health which
increases health expenditures as discussed by Porto and Ciaschi (2020). But, higher health expenditures
may lead to lower emissions (8<0) because higher expenditures can be a sign for the country’s social
development level, the importance given by the countries to the health of their citizens and social sus-
tainability. trade can increase environmental quality (9<0) as ares It of energy efficient and renewable
energy technology spillover (Balsalobre-Lorente et al., 2020) called as technique effect (Dogan et al.,
2017) or may lead to emission increase ($9>0) because o, scale effect (de Vita et al., 2015), production
shift to pollution intensive industries based on country’s competitive advantage, i.e. composition effect
(Dogan et al., 2017), fossil fuel-based transportation and also absence of stringent environmental regu-
lations (Sarkodie & Strezov, 2019). Based on PHH, because of comparative advantage created through
cost reductions due to weak environmental regulations, fdi can cause high energy usage which may be
based on fossil fuels and thus increase emissions ($10>0) (Anser et 1., 2020; Sarkodie & Strezov, 2019;
Udemba, Magazzino, & Bekun, 2020). But, inversely, because of energy saving or environmentally
friendly technology transfer, it may decrease total or fossil fuel-based energy usage (Sarkodie & Strezov,
2019). In turn, fdi may decrease emissions which is called as Pollution Halo Hypothesis ($10<0).

In the a_lysis, general to specific modelling procedure was followed. Based on the general model
shown in equation (1), different hypotheses were tested for the effect of tourism on emissions, which
are non-linear versus linear effects (HO: 2=0) and di ect ersus indirect effects (HO: f11=0). After ob-
ta, ing a simplified model, N-shaped or inverted N-shaped curve hypotheses were tested by including a
cubic term for gdp (gdp3). Lastly, to ve'ify the inverse U shape relation, the author employed the U-test
algorithm proposed by Lind and Mehlum (2010). The interpretation is based on the final model obtained
after these hypothesis tests.

Data

This study employs annual balanced panel data on G20 countries over 1995-2014. The time period under
investigation is restricted by data unavailability after 2014 for CO2 emissions. Th s was also mentioned
in recent studies such as Akadiri et al. (2019) and Eyuboglu and Uzar (2020). Table 1 shows the data
employed and data sources.

Table 2 illustrates the summary statistics for the EKC Model (N=20, T=20). The coefficient of varia-
tion shows that there is larger variability for fdi and CO2 over time a d across countries compared to
other variables. The highest values for fdi and CO2 are recorde, by Germany in 2000 and by the United
States in 2000, respectively, whereas, the lowest values were realized in Australia in the year 2005 for
fdi and in India in the year 1995 for CO2. Moreover, our is the highest for Saudi Arabia in 1999, but
the lowest for Canada in 1997. Lastly, the United States records the highest real GDP per capita in 2014
and the lowest real GDP per capita was realized in India in the year 1995.
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Series Code Source
CO2 emissions EN.ATM.CO2E.PC
(metric tons per capita)
Energy use
(kg of oil equivalent per capita) EG.USE PCAP.KG.OF
GDP per capita, PP NY.GDP.PCAP.PP.KD
(constant 2011 international $)
Foreign direct investment, net inflows
(% of GDP) BX.KLT.DINV.WD.GD.ZS
The World Bank, WDI Database
Gross capital formation
(% of GDP) NE.GDI.TOTL.ZS
Health expenditure, total
(% of GDP) SH.XPD.TOTL.ZS
Labor force participation rate, total
(% of total population ages 15-64) SL.TLF.ACTLZS
(modeled ILO estimate)
Trade (% of GDP) NE.TRD.GNFS.ZS
Total contribution of tourism and travel sector to GDP, (% of WTTC Data Gateway
GDP)
Table 2. Summary Statistics for EKC Model (N=20, T=20)
Mean Standard Deviation Coeft:ia.ent TS Minimum Maximum
Variation*
co, 1.870513 0.793687 0.424315 -0.16848 3.004632
tour 9.820313 2.834458 0.288632 4.71065 19.2625
tour? 104.4526 58.998 0.56483 22.19022 371.0439
gdp 9.928266 0.763654 0.076917 7.619135 10.85574
gdp? 19.85653 1.527308 0.076917 15.23827 21.71149
energy 7.899361 0.759156 0.096103 5.957057 9.040877
capital 23.90695 6.558336 0.274328 10.6764 47.6859
labor 67.74363 7.935175 0.117135 48.491 83.963
health 7.435729 2.959301 0.397984 1.9253 17.1408
trade 51.04266 18.27653 0.358064 15.63559 110.0001
fdi 2.20709 1.936213 0.87727 -3.61882 12.71756
tourxgdp 97.55706 29.38931 0.301253 49.07124 204.9294

*Coefficient of variation is calculated by the division of the standard deviation to the mean.

In order to perform comparative analysis across countries, the average values shown in Table 3 were
calculated for each variable by taking averages over time. This study’s primary focus is to analyze the
tourism and travel sector’s effect on CO2 emissions This comparative analysis also concentrates on the
differences in these variables across countries. The table shows that over 1995-2014, on average, CO2,
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Table 3. Time Averages of selected variables in EKC Model, 1995-2014

Country Co, tour edp energy capital labor health trade fdi
Argentina 1.411 11.223 9.688 7.463 17.442 68.437 7.305 31.587 2.534
Australia 2.835 12.716 10.535 8.629 26.638 75.163 8.443 40.943 3.013
Brazil 0.667 9.109 9.445 7.076 19.108 68.864 7.598 23.585 2.959
Canada 2.795 5913 10.561 8.993 22.130 77.063 9.708 69.721 3.228
China 1.452 8.536 8.641 7.187 41.346 79.756 4.646 46.689 3.770
EU 2.047 10.934 10.368 8.144 21.372 68.845 9.149 69.900 4.068
France 1.745 9.912 10.476 8.312 21.878 69.309 10.563 53.493 2.131
Germany 2.281 11.787 10.553 8.306 20.917 73.995 10.480 67.903 2.155
India 0.133 11.628 8.070 6.156 33.738 58.297 4.292 38.146 1.345
Indonesia 0.434 6.589 8.868 6.648 25.964 68.162 2.504 57.888 1.100
Italy 1.992 11.285 10.491 7.981 20.098 61.335 8.431 49.769 0.994
Japan 2.251 8.425 10.460 8.265 25.329 73.227 8.319 25.440 0.170
South Korea 2.296 6.253 10.102 8.366 32.382 65.350 5.408 77.522 1.047
Mexico 1.390 14.731 9.617 7.332 21.707 63.244 5.693 55.489 2.625
Russia 2421 5.596 9.798 8.418 21.507 71.419 6.118 54.220 2.101
Saudi Arabia 2.727 11.315 10.711 8.595 23.381 52.454 3.709 75.736 2.145
South Africa 2.190 8.453 9.289 7.871 18.927 58.211 8.274 55.622 1.605
Turkey 1.287 11.816 9.675 7.161 25.691 52.038 4.973 47.406 1.305
United Kingdom 2.133 12.072 10.457 8.154 17.274 75.233 8.065 53.998 4.142
USA 2.925 8.113 10.762 8.930 21.310 74.470 15.038 25.794 1.704
Average 1.871 9.820 9.928 7.899 23.907 67.744 7.436 51.043 2.207

gdp and ealth are the highest in the US. Mexico recorded the biggest tour, while Russia experienced
the lowest. India has the lowest average CO2, gdp and nergy.

Figure 1 illustrates the contribution of Tourism and Travel Sector to GDP (% of GDP) and CO2
emissio s per capita for each G20 countries over 1995-2014. Each country has its own specific pattern.
However, major developed countries (such as Australia, Canada, European Union, France, Germany,
Italy, the United Kingdom, and the United States of America) seem to decrease their CO2 emissio s per
capita. On the other hand, CO2 emissio s per capita continue to increase in China, Saudi Arabia, and
South Korea. There seems to be a constant pattern for Japan and South Africa.

Moreover, one cannot see a clear relationship between CO2 emissi ns per capita and tourism. There-
fore, one needs to analyze their relation in the context of an econometric model. Before estimation of
models, the presence of collinearity was checked for each model.

Table 4 presents pairwise correlations among variables showing that although there are strong relations
between CO2 and 1 other variables, there is no evidence of collinearity among explanatory variables. The
variance inflation factor was also calculated as 2.83, which implies the absence of collinearity problem
among variables after omitting squared and interacting terms in equation (1).
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Figure 1. Contribution of Tourism and Travel Sector to GDP (% of GDP) and CO, emissions per capita

The Tourism Sector’s Impact on Carbon Emissions

for G20 Countries
Source: Developed for this study, based on World Bank WDI data using Stata 11.2
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Table 4. Pairwise Correlations for EKC Model

Co, tour | tour? gdp gdp’ energy capital labor health trade | fdi ;(;;I"
Co, 1.00
tour -0.15 1.00
tour? -0.13 | 0.99 1.00
gdp 0.82 0.03 0.02 1.00
gdp’ 0.82 0.03 0.03 1.00 1.00
energy 096 | -0.20 | -0.18 | 0.88 0.89 1.00
capital -0.17 | -0.18 | -0.18 | -0.39 | -0.38 -0.26 1.00
labor 026 | -0.29 | -0.29 | 0.19 0.20 0.33 0.05 1.00
health 052 | -0.06 | -0.10 | 0.61 0.62 0.60 -0.40 0.43 1.00
trade 027 | -0.14 | -0.11 0.23 0.23 0.28 0.04 -0.15 -0.16 1.00
fdi 0.09 0.06 0.04 0.07 0.07 0.09 0.07 0.24 0.07 0.12 | 1.00
tourxgdp | 0.07 0.96 0.95 0.29 0.29 0.04 -0.28 -0.22 0.09 -0.07 | 0.08 1.00
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Empirical Results

Table 5 shows estimation results for tourism induced EKC model. Driscoll and Kraay (1998) standard
errors are reported in parentheses for the correction of possible model specification errors, i.e., het-
eroscedasticity, autocorrelation, and cross-sectional dependence in (1), (2) and (3).

LMp statistics test for the first-order autocorrelation in the residuals; LMp is asymptotically dis-
tributed as chi-square with one degree of freedom (df) under the assumption of no autocorrelation.
LRHis heteroscedasticity test statistic and has asymptotic chi-square null distribution with 20 degrees of
freedom. FGLSDV estimation with individual fixed effects (FE) allows for heteroskedastic error struc-
ture. In FGLSDV estimation, panel specific AR (1) autocorrelation coefficients are estimated for each
country. Country-specific FE’s are statistically significant, and there is evidence of autocorrelation and
heteroscedasticity in the residuals obtained from within estimation. The inference is therefore based on
the results obtained from FGLSDYV estimation. However, as results indicate that there is no evidence of
non-linear and indirect effects of tourism, it was repeated without considering them. The interpretation
was based on the results shown in column (5) of Table 5.6

The results show that tourism and travel sector have a statistically significant negative effect on CO,
emissions. This result is expected and validates green tourism hypothesis (Ben Jebli, Ben Youssef, &
Apergis, 2019). As the tourism value chain activities in GDP increase, countries most likely follow
various policies for the mitigation of emissions and emphasize environmental sustainability (Bojanic
& Warnick, 2020). Moreso, this result can be due to international tourists’ environmental awareness,
which may lead to sustainability in consumption and production (Shaheen et al., 2019). This finding
confirms the results of Bella (2018), Akadiri et al. (2019), Kocak et al. (2020), Paramati et al. (2018),
Porto and Ciaschi (2020) for high CO, emission levels, Naradda Gamage et al. (2017), Shaheen et al.
(2019), Ben Jebli et al. (2019) and Ehigiamusoe (2020), among many others. As Porto and Ciaschi
(2020) discussed, if revenues obtained from tourism-related activities can be directed towards green
investments, then increasing these activities can prevent environmental degradation and lead to better
environmental management and preservation.

In addition, the results validate the EKC hypothesis such that GDP and gdp? have statistically signifi-
cant positive and negative effects on CO,, respectively. Real per capita income increases CO, emissions
per capita up to a certain level of per capita real GDP found as 4587.645 (constant 2011 international
dollar, PPP). After this level, findings signify a negative relationship between them. Many previous
studies also showed the validity of the EKC hypothesis, such as Bella (2018), Akadiri et al. (2019),
Shaheen et al. (2019), Porto and Ciaschi (2020), Balsalobre-Lorente et al. (2020), Anser et al. (2020)
and Papavasileiou and Tzouvanas (2020). Energy, capital and FDI affect CO, positively and statistically
significant. Previously, in contrast to this study’s findings, Porto and Ciaschi (2020) showed a positive
effect of health expenditures on emissions and the insignificant impact of gross capital formation. Energy
was found to increase emissions by also Akadiri et al. (2019), Shaheen et al. (2019), Porto and Ciaschi
(2020), Naradda Gamage et al. (2017), Ng et al. (2016), Balsalobre-Lorente et al. (2020), Ehigiamusoe
(2020), Eluwole, Saint Akadiri, Alola, and Etokakpan (2020), and Khan et al. (2020). As the share of
fossil fuels in these country groups’ energy consumption is 80.90% on average between 1995-2014,
higher energy usage can increase emissions as expected. Moreover, Shaheen et al. (2019), Balsalobre-
Lorente et al. (2020), Anser et al. (2020), Ng et al. (2016) and Khan et al. (2020) showed that foreign
direct investments increase emissions which support results validating PHH. Findings show that labour
and trade significantly decrease emissions. In line with results, Dogan et al. (2017) and after some level
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of trade, Balsalobre-Lorente et al. (2020) found a negative effect of trade on emissions. As labour force
participation increases, emissions decline. This result can be taken as a sign showing importance of

social sustainability for environmental sustainability (Shahbaz & Sinha, 2019).

Table 5. Pooled and Fixed Effects Estimations of EKC Model

co, @) () 3 @ O
-0.060652 0.016452 0.013910 -0.01202 -0.00462%**
four (0.048281) (0.034388) (0.035269) (0.017264) (0.001254)
rour? -0.002923%** 0.000065 0.000376 -0.00022
(0.001047) (0.000846) (0.000783) (0.000289)
0.067602 0.972474%** 1.025115%** 0.437157** 0.510926%**
8dp (0.187509) (0.312417) (0.271673) (0.178422) (0.148927)
e -0.026190%** -0.050877*** -0.053923*** -0.0261%** -0.0303***
(0.008617) (0.014510) (0.011701) (0.00902) (0.007668)
1.354576%** 1.031375%** 1.027554%%* 1.089145%** 1.100999%**
enerey (0.039439) (0.065952) (0.069205) (0.025776) (0.024533)
. 0.009044%** 0.003649%** 0.003865%** 0.002835%** 0.003291%**
capital (0.000824) (0.001151) (0.001325) (0.000706) (0.00062)
-0.007498%** -0.002703 -0.003111 -0.00258** -0.00196*
tabor (0.001433) (0.002074) (0.002605) (0.001247) (0.001129)
-0.007303 -0.003127 -0.004293 -0.00224
health
(0.004532) (0.003740) (0.003461) (0.002477)
-0.001007%** -0.001303*** -0.001548*** -0.0004* -0.00036*
frade (0.000208) (0.000277) (0.000510) (0.000217) (0.000209)
. 0.000405 0.002493* 0.001644 0.000903* 0.000915%*
s (0.003417) (0.001288) (0.001363) (0.000469) (0.000463)
0.015206%** -0.002569 -0.003209 0.001202
tour X gdp
(0.003456) (0.003278) (0.003322) (0.001704)
Constant -7.090090%** -10.624641#** -10.735948%** -8.31839%#* -8.77523%**
(1.078993) (1.321068) (1.261223) (0.904828) (0.70971)
R? 0.9569 0.8967 0.9015 - -
LM, 341.13641%** 149.9585%** 158.78452%** - -
LR, 629.84847%** 441.34094** 176.58738%** - -
Individual FE 222.88705%** - -
Time-period FE 0.89246394 - -
Joint FE test 8254.9915%** - -
Pesaran’s CD test 6.97%*%* 0.423 -0.692 - -
Notes: *, ** #¥* show statistical significance of test statistic at 10%, 5% and 1%. The author does not present estimation results related to
coefficients on individual and time-period fixed effects to save space.
Pooled OLS; (2) Individual FE; (3) Individual and Time period FE; (4) FGLSDV; (5) FGLSDV.
'The u-test algorithm was applied and based on t-value obtained as 1.39 with P>Itl = .0821, the H of Monotone or U shape can be
rejected against H of inverse U shape.
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A 1% increase in energy use per capita, gross capital formation (% of GDP) and foreign direct invest-
ment inflow (% of GDP) increase CO, emissions per capita by 1.101%, 0.07869%7 and 0.002019%,
respectively. A 1% increase in a total contribution of tourism and travel sector (% of GDP), trade openness
and labour force participation rate decrease CO, emissions per capita by 0.04537%’, 0.01838%’, and
0.13278%’. Negative and statistically significant estimated intercept indicates that without any changes
in the factors, CO, emissions decline. Akadiri et al. (2019) also found a similar result. Therefore, G20
countries are shown to implement effective policies in order to decrease their emission level. This can
be taken to show their ambition for global warming and climate change mitigation and sustainable
development.

In addition, to understand the direction of causality, bivariate Granger causality tests were performed
only between CO, emissions and all other variables. In Table 6, the results indicate the presence of feed-
back relations between energy and CO, in line with results of Shaheen et al. (2019), Balsalobre-Lorente
et al. (2020), Eluwole et al. (2020), Zhang and Liu (2019), and Udemba et al. (2020).

Table 6. Heterogeneous Panel Bivariate Granger Causality Test Results for emissions

w Z Z
tour — CO, 2.2088 3.8227 (0.2060) 2.6382 (0.2060)
€O, - tour 1.7849 2482 (0.5540) 1.5889 (0.5540)
gdp — CO, 4.0528 96538+ (0.0370) 7.2017%% (0.0370)
€O, - gdp 2.0972 3.4697 (0.2700) 23619 (0.2700)
energy — CO, 3.2678 7.1713% (0.0910) 5.2589% (0.0910)
CO, — energy 3.8034 8.8651* (0.0230) 6.5845%x (0.0230)
capital - CO, 1.9421 2.9792 (0.2580) 1.9781 (0.2580)
€O, — capital 2314 4.1552 (0.2710) 2.8984 (0.2710)
fdi > co, 118 0.5691 (0.6960) 0.0918 (0.9460)
€O, fdi 1.1149 0.3632 (0.8540) -0.0693 (0.9590)
health — CO, 3.7332 8.6431%* (0.0220) 6.4108%* (0.0220)
CO, — health 1.9638 3.0478 (0.3830) 2.0317 (0.3830)
trade — CO, 6.2093 164734 (0.0000) 12.5389%#x (0.0000)
€O, trade 2.6048 5.075 (0.2200) 3.6182 (0.2200)
labor — CO, 4.6895 11.6672%++ (0.0020) 8.7775%#* (0.0020)
€O, — labor 10.4381 29,8459+ (0.0000) 23.0046+++ (0.0000)

The lag length was based on BIC. Bootstrapped p-values are shown in parentheses to account for cross-sectional dependency. The
bootstrap number is 1000. *** *** show the statistical significance at 10%, 5% and 1% statistical significance level.

Energy consumption, which mostly depends on fossil fuels as expected Granger, causes CO, emissions
and vice versa. Bidirectional causality was also found between labour and CO,. Furthermore, findings
show that there is unidirectional causality from GDP to CO, supported by also for example, findings
of Qiao et al. (2019) for developed G20 countries in the short run, Udemba et al. (2020), Kocak et al.
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(2020), Ehigiamusoe (2020), Balsalobre-Lorente et al. (2020) and Anser et al. (2020) among many oth-
ers. Other findings are one-way causalities from health to CO, and from trade to CO, which were also
revealed by Qureshi et al. (2017). Causality from trade to CO, was also indicated by Dogan et al. (2017).
Policies related to economic growth, energy market, health sector, international trade and labour market
may affect environmental quality. Moreover, in return, environmental and climate change-related policies
may also impact the energy sector and labour markets.

CONCLUSION

If appropriately supported with other industries, tourism has the potential to be a key sector for economic
growth and sustainable development (Ahmad et al., 2018). However, as already stated by Bojanic and
Warnick (2020) and other studies, tourism and travel sector activities can also cause severe environmental
degradation because of fossil fuels used in the sector’s related activities. Based on the EKC model, this
study examined the effect of tourism on CO, emissions for G20 countries from 1995-2014 using panel
data techniques. Overall, results show that tourism reduces emissions and EKC hypothesis is valid. The
favourable effect of tourism on environmental quality may indicate the successful transition of these
countries’ tourism sector to the low carbon economy.

Furthermore, authors established that energy consumption, investment, and FDI increase emissions,
signifying energy and investment induced emissions and the validity of PHH. However, an increase in
labour force participation and improvement in foreign trade contributes favourably to environmental
quality. This finding related to labour force participation rate shows the importance of social sustain-
ability for environmental sustainability.

RECOMMENDATIONS AND POLICY IMPLICATIONS
Tourism: Climate Change Policy Integration

The tourism sector has been known to have fewer adverse effects compared to other sectors considering
its environmental effects. In this respect, increasing G20 member countries’ investments in the tourism
sector will contribute to their sustainable development. Therefore, it is crucial to focus on green invest-
ments, green energy development and qualified business formation by integrating environmental, energy
and economic policies to ensure sustainable and inclusive growth in tourism-related policies (Khan et al.,
2020). The authors support the notion that tourism policy is integrated into the climate change policy in
different dimensions such as growth and competitiveness, regional development and sustainable use of
resources. The proven role of public-private partnerships (PPPs) cannot be understated as such partner-
ships have proved to work in other areas including the management of innovations (Saruchera, 2014;
Saruchera & Phiri, 2016) and tourism projects (Wilson, Nielsen, & Buultjens, 2009).

Policy integration across different sectors should also be considered for policy consistency and
coherence and better coordination and cooperation among sectors while implementing climate change
mitigation and adaptation policies. In the context of the circular economy, the tourism sector can
contribute favourably to waste recycling, reuse and disposal as the sector contributes to bio-waste and
energy consumption due to its nature. Besides other renewables, bioenergy-based energy systems can
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be implemented on a large scale. As climate change and global warming are global issues that call for
a solution, international cooperation and coordination should be enhanced in all relevant dimensions.

Greening the Tourism Support (Value Chain) Activities

For the transformation of the tourism sector parallel to transition to low carbon economy, investments
related to accommodation, transportation, telecommunications, and other tourism activities should be
carried out to support environmentally friendly and energy-efficient technologies. All these necessitate
carbon management by businesses, tourists’ behavioural changes and governments’ initiatives related
to climate change mitigation and adaptation such as taxes, tradable permits, incentives and campaigns
for knowledge and awareness increase.

Sustainable Tourism Incentives and Penalties

Furthermore, the application of penalties may control negative externalities from tourism-related ac-
tivities by establishing an effective supervision mechanism. In support of preceding studies, this study
commends the G20 members that implement such penalties and implores the less strict countries such
as South Africa to step us their control measures. On the other hand, there is also a need to incentivize
those tourism organisations that take green tourism initiatives such as afforestation, using green financial
instruments, and encouraging green energy and tourism projects. Such incentives could be provided
through financial and non-financial incentives such as national recognition, green awards, specific tax
exemptions, and subsidies.

Moreover, the carbon footprint of tourism-related activities should be measured, and carbon emis-
sions should be reduced by employing carbon certificate mechanisms, energy-performance certification
schemes, low carbon technologies in transportation, and various projects such as renewable energy projects.

Incorporating Consumers in Sustainable Tourism

Consumers can also support the tourism sector on the demand side to achieve a sustainable structure by
preferring corporations that give importance to environmentally friendly technologies and energy effi-
ciency. Thus, it is necessary to increase environmental awareness and transform the corporate structure
into one that can support environmentally friendly technologies. It is also essential to take necessary
steps to ensure foreign direct capital flow towards this for transfer of environmentally friendly technolo-
gies and technical knowledge.

SUSTAINABLE TOURISM IN THE CONTEXT OF GLOBAL TRANSITION

In 2030, the intensity of carbon emissions is expected to decrease due to increasing electrification and
fuel efficiency in transportation, and taking necessary steps related to this transformation in transportation
is also crucial in combating climate change (World Tourism Organization and International Transport
Forum, 2019).

As a policy recommendation, for sustainable tourism, the tourism sector needs transformation based
on green investments, green energy development and qualified business formation, which further neces-
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sitates integration of environmental, energy, social and economic policies. The transition to sustainable
tourism can be managed by the involvement of all the parties involved. In view of sustainable devel-
opment and inclusive growth, policymakers should focus on various policies related to all the sectors
comprehensively, serving sustainable tourism. Moreover, based on responsibility-sharing, necessary
steps should be taken by tourists, businesses and law enforcing bodies.

FUTURE RESEARCH DIRECTIONS

In the age of COVID-19 and global warming, the tourism sector needs structural transformation in
terms of environmental concerns and health-related issues considering the energy transition and possible
spread of pandemic diseases. Although this study focused on the environmental side of the coin, further
analysis is needed to consider the health side. Moreover, analyses can be repeated by employing much
more recent data (where available) and other countries or country groups. In addition, case studies can
be performed by comparing corporations that already transformed their systems in line with the transi-
tion to a low carbon economy and did not consider social costs and benefits. These studies can provide
better insights into social costs and the benefits of the transition to the low carbon economy. A similar
analysis can also be performed for other sectors using different indicators for environmental degradation.
Moreover, a decomposition analysis can be conducted to investigate the source of emissions.
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KEY TERMS AND DEFINITIONS
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and income per capita.

G20: Together with the European Union, 19 major developed and emerging countries form the
Group of Twenty.

Global Warming: Rise in the average temperature of the Earth as aresult of greenhouse gas emissions.

Panel Data: Multidimensional data contains both time series and cross-section dimension and show-
ing a sample of cross-sections over time.

Renewable Energy: Energy obtained from renewable sources which are nondepletable, such as
wind, solar and geothermal power.

Sustainable Tourism: Tourism which considers all current and future impacts and meets the expec-
tations of tourists, host countries, environment, and industry.
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These figures were calculated based on data obtained from World Tourism and Travel Council
(WTTC) Data Gateway .

The shares for different sectors were taken from World Bank (WB), World Development Indicators
(WDI) Database.

G20 countries are defined as 19 member countries (Argentina, Australia, Brazil, Canada, China,
France, Germany, India, Indonesia, Italy, Japan, Republic of Korea, Mexico, Russia, Saudi Arabia,
South Africa, Turkey, the United Kingdom, United States of America) and the European Union
(http://g20.0rg.tr/about-g20/g20-members/).

This number was calculated by using data on Total contribution of tourism and travel sector to
GDP, (% of GDP) for G20 countries and World obtained from WTTC Data Gateway.

This information is obtained by using the data on CO, emissions (kt) and GDP, PPP (constant 2011
international $) for G20 countries and World taken from WB, WDI Database.

N-shaped and inverted N-shaped curve hypotheses were also tested. Estimation was performed
based on the simplified model in column (5) of Table 5 by adding cubic term related to gdp (gdp?),
but as the coefficient on gdp® was not found to be statistically significant, results are not shown,
but can be available upon request.

The elasticities were calculated by using mean values of capital, fdi, tour, trade and labor, respec-
tively.
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ABSTRACT

Based on the literature on the Uppsala model, born-again globals, non-linear internationalization model,
and late market entry, this chapter aims to portray the history, changes, and adaptations of OMEGA’s
internationalization process. This transitioning firm manufactures furniture and wooden hockey sticks.
This chapter identifies that OMEGA follows a non-linear internationalization process and late entry into
international markets. The principal added value of the case study presented here is related to presenting
OMEGA’s non-linear internationalization process, which displays reactive internationalization behavior
in response to a saturated domestic market, typical of the Uppsala model, and which subsequently ends
in a rapid internationalization process, as a born-again global, as a result of a change in its top manage-
ment. During its internationalization process, OMEGA changed its internationalization pace, modes of
entry, and export actions by adapting to the external environment and then changing its strategic focus.
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Born-Again Globals

INTRODUCTION

When Small and Medium-sized Enterprises (SMEs) seek to exploit their competitive advantages they
explore several types of internationalization strategies to enter overseas markets (Ribau, Moreira, &
Raposo, 2018; Stanisauskaite & Kock, 2016). The internationalization process is related to the way
companies explore international markets, as well as their export intensity. There are reactive and proac-
tive reasons that lead to companies’ internationalization, with different results as export performance is
better among active internationalizers than reactive internationalizers (Ribau et al., 2017). Ultimately,
companies seek to survive and grow in today’s competitive markets, as well as increasing their profit-
ability, in order to be able to expand to foreign markets (Carvalheira & Moreira, 2016).

Despite several competing theories explaining the different internationalization strategies used by
SME:s (Ribau et al., 2015; 2018), one traditional theory is used extensively to explain the incremental
perspective SMEs tend to use to become gradually involved in international markets through a series of
evolutionary stages (Bell, McNaughton, & Young, 2001; Ribau et al., 2015). This is known as the Up-
psala theory, which is useful to expand the behaviors of most small and medium-sized, family-owned
companies. Although exporting is one of the least risky modes of entry to international markets, it can
be very difficult for many companies as it is a dynamic and complex process involving buyers and sell-
ers from different countries.

If it is easy to claim that companies need to be aware of international business contexts and keep
abreast of international market trends, many non-exporting companies seek challenging objectives, such
as export-led sales growth and increased profits from foreign markets. However, to internationalize
those companies need to develop their capabilities and competitive advantages and assume a proactive
behavior (Ribau et al., 2017; 2019).

Market globalization has been accompanied by the emergence of internationalized, more agile and
flexible companies, known as born globals, based on early and rapid internationalization strategies that
questioned the traditional internationalization models (Coviello, 2006; Coviello, 2015; Englis & Wak-
kee, 2015; Ribau et al., 2015). Other firms, internationalizing rapidly, albeit at a later stage in their life,
are commonly referred to as born-again globals (Bell, McNaughton, & Young, 2001; Pinto, Ribeiro, &
Moreira, 2018; Vissak & Francioni, 2013; Welch & Welch, 2009).

According to Kontinen and Ojala (2010), there are three main determinants of internationalization:
the level of commitment to internationalization; the financial resources available; and the ability to
commit and use these financial resources. The concept of born-again globals has been challenging the
traditional pattern of internationalization, differing from other models in terms of pace and degree of
internationalization. Born-again globals are typically well-established companies in their home markets
that suddenly embrace rapid internationalization (Bell et al., 2001; Pinto et al., 2018), responding to
critical events forcing them to shift their local focus to overseas markets, resorting to new networks and
resources, engaging in multiple markets at the same time and adapting their products to foreign demand
(Graves & Thomas, 2008; Pinto et al., 2018).

With an increase in export-led activities to face economic downturns in the domestic market and
embrace overseas markets as a means of economic expansion, some firms are not only seeking to diver-
sify their business and embrace international new markets. As such, this chapter aims to investigate the
internationalization of a Portuguese company —named OMEGA for confidentiality reasons, established in
the market since 1966 but only starting its internationalization path in 1999 — that manufactures furniture
and wooden sports goods (hockey sticks). As a Portuguese company, OMEGA belongs to the groups
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of ‘‘intermediate economies’’ that have received little attention. As Portugal is a peripheral European
country that is not at the forefront of innovativeness at global level, OMEGA might be considered a
successful case of a national company growing through international markets, based on innovation and
quality strategies in a relative technologically mature sector.

Based on the literature on internationalization, the born-again global theory, the nonlinear interna-
tionalization model and late market entry, this chapter aims to examine the nonlinear internationalization
process of OMEGA from a historical perspective and debate the intricacies of the following main inter-
nationalization theories: the Uppsala model and the born-again theories, addressing their specificities
in the case of OMEGA. This case study explores how due to a lack of internal resources, OMEGA’s
internationalization is characterized by a late and nonlinear process. Moreover, the company’s three dif-
ferent business areas embrace different internationalization processes with different market entry modes,
involving a growing learning process. Finally, the company was found to opt for foreign markets when
it experienced difficulties in its saturated domestic market, and during its internationalization process,
the involvement changed — in terms of pace, selection of countries and export actions — as adaptation of
the three business areas to changing business environments differ. To complement this main objective,
the following complementary objectives were defined:

To analyze how this company has evolved over time in the international arena.

To analyze how this company embraced new opportunities in international markets.

To analyze what led this company to choose its international growth strategy.

To contribute to a better understanding of how small companies competing in mature industries in
intermediate countries manage their internationalization process.

B

The chapter is structured in six sections. After the first introductory section, the second section reviews
the literature on internationalization covering the following topics: different types of internationalization,
main modes of entry, motivations for internationalization and selection of target markets. The third sec-
tion presents the methodology used. The fourth section briefly describes OMEGA and the main aspects
covered by OMEGA'’s three core businesses. The fourth section presents the results obtained, with the
fifth section discussing them. Finally, section six presents the conclusions.

LITERATURE REVIEW
Internationalization Process

Since the 1960s, the world has witnessed rapid internationalization of markets, industries and companies.
Different authors deal with concepts of internationalization based on incorporating several contextual
understandings over time. As such, the topic has incorporated a wide range of theoretical perspectives as
well as several analytical influences (Ribau et al., 2015; Ietto-Gillies, 2012). Internationalization might
be understood as a business activity across countries (Olejnik & Swoboda, 2012) and is considered an
important innovative and entrepreneurial activity. The various working definitions encompass different
phenomena and involve the following activities (Chetty & Campbell-Hunt, 2003): spot and continuous
export activities, cross-border collaboration, alliances, Greenfield investments, and the establishment
of subsidiaries, branches and joint ventures.
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Globalization of the economy and intense competition stimulate companies to explore forms of in-
ternationalization and contribute significantly to the economic development of countries, industries and
productivity. Small and medium-sized enterprises (SMEs), playing a significant role in economic growth,
face international competition in their domestic markets and are forced to compete overseas (Korsakiene
& Tvaronaviciene, 2012). Even if SMEs are becoming active players in international markets, outward
internationalization is a risky process even for experienced large firms (Meyer & Gelbuda, 2006). SMEs
face two main challenges during internationalization (Johanson & Vahlne, 2009): liability of outsider-
ship, which is lack of knowledge about international target markets and their players, and liability of
foreignness, which is the psychic distance, covering factors such as laws and language barriers. Despite
the risk assumed when competing abroad in unknown environments, the decision not to international-
ize is seen as a riskier decision (George, Wiklund, & Zahra, 2005) as firms that do not internationalize
can lose competitiveness and rely excessively on a single and / or domestic market (Hilmersson, 2014).

Internationalization decisions not only involve managerial commitment and are difficult to change, but
also have long-term consequences for the company (Harms & Schiele, 2012). Despite various approaches
and definitions of internationalization, this chapter assumes that internationalization is the expansion of
the company’s operations to foreign markets and may be the result of singular and independent decisions.

Following a historical timeline, Ribau et al. (2015) provide a schematic analysis of the main inter-
nationalization theories, their focus and underlying assumptions. Accordingly, it is clear that behavioral
theories embracing an entrepreneurial perspective are emerging as the main perspectives explaining
SME internationalization. Moreover, scale, scope and speed emerge as essential tools in explaining born
globals, born regionals and born-again globals, complementing the traditional perspectives of interna-
tionalization used by the Uppsala model.

The Uppsala model deals with the acquisition of knowledge and how organizations internal-
ize knowledge about foreign markets as they commit more resources to those markets (Johanson &
Wiedersheim-Paul, 1975; Johanson & Vahlne, 1977; 2009). This model is based on four fundamental
concepts — market knowledge, market commitment, commitment decisions and current activities — and
on three basic assumptions (Forsgren, 2002). The first assumption is that lack of knowledge is a serious
obstacle when companies seek to undertake international activities. The second assumption is that the
uncertainties of international markets affect the decision to make investment abroad. Finally, the third
assumption is that knowledge is difficult to transfer to other contexts and individuals, which normally
hinders internationalization activities. As such, it is expected that companies internationalize first to
close, culturally familiar markets, and afterwards to distant and culturally different markets, as occurs
for example between Czech and German firms (Novotn4, Martins, & Moreira, 2017).

The Uppsala model can be considered to propose that the greater the company’s knowledge and
market commitment the more the company will embrace the different stages of the internationaliza-
tion path (Geldres-Weiss et al., 2016). As such, knowledge plays a decisive role: as soon as companies
acquire the necessary knowledge, they will generate new opportunities and reduce uncertainty, which
will support them in their quest for new knowledge to enter new external markets thereafter (Geldres-
Weiss et al., 2016).

If most small and medium-sized family-owned companies internationalize according to the Uppsala
model, some of them choose to internationalize rapidly, despite having remained for quite some time in
their domestic market. These are considered born-again globals.

The literature on born-again globals explores a particular perspective as they adopt unique interna-
tionalization approaches: instead of gradually entering low-risk markets with close cultural, geographi-
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cal and psychic ties, they rapidly become involved in new international markets, but at later stages of
their life cycle (Schueffel et al., 2014). Born-again globals tend to explore their competitive advantages
competing in their domestic markets, displaying quite the opposite behavior of born global companies,
which normally seek to internationalize rapidly right after their inception (Schueffel et al., 2014). The
internationalization of born-again globals is often triggered by certain “critical incidents” occurring
within the firm or provoked by external partners that ultimately ‘force’ the company to adjust its inter-
nationalization activities significantly (Schueffel et al., 2014). Typical examples of critical incidents
are a change of ownership or management or CEO of the company, which triggers a sudden change in
company strategy, leading to a new internationalization process (Schueffel et al., 2014).

This is the main model that has challenged the traditional pattern of internationalization and dif-
fers in terms of pace and degree of internationalization with respect to the company’s background and
characteristics, respectively. The following two variables are emphasized regarding born-again globals:
time interval between inception and exporting and foreign sales percentage. The time interval between
inception and exporting is a key element that has been used to differentiate born-again globals from
traditional exporting SMEs. This dimension is also important in identifying these companies, which
differ from born-globals by starting the internationalization process much later. The second important
feature is the percentage of foreign sales, since this has often been used to indicate the degree of inter-
nationalization performance (Olejnik & Swoboda, 2012).

In conclusion, born-again globals are characterized as being completely focused on their domestic
markets and being able to change their strategic focus radically by exploring foreign markets in order
to increase sales. They differ from both traditional companies and born globals, since they omit certain
traditional internationalization stages and present a different trajectory from born globals.

SMEs and Internationalization Characteristics

Critical events that often force SMEs to internationalize may be related to changes in management or
ownership, sudden changes in the business environment and other factors (Vissak & Francioni, 2013). As
internationalization is influenced by critical events, we can assume those critical events lead to nonlinear
strategic behaviors, for example, the situation in which a company is: switching international entry modes;
experiencing substantial changes in export actions; or in the pace of internationalization (Vissak, 2010).

The motivations that lead a company to internationalize can be subdivided into two types, proactive
and reactive (Westhead, Ucbasaran, & Binks, 2004; Ribau et al., 2017). Proactive motivations are related
to the idea of anticipating internationalization, i.e., firms initiate the internationalization process drawing
on their own internal competencies or market opportunities, whereas reactive motivations to interna-
tionalization are closely linked with a passive attitude on the part of the company, as it only reacts to
some events. Some examples of proactive motivations are the following: the creation of unique products
for certain target markets; managerial commitment to entering new markets abroad; and a clear focus
on product/market diversification. Reactive motivations are the result of competitive pressures, excess
production capacity and saturation of the domestic market (Westhead, Ucbasaran, & Binks, 2004; Ribau
etal., 2017). Although both types of strategies are common among SMEs, the performance of proactive
internationalizers is better than that of reactive internationalizers (Ribau et al., 2017).

The ability to recognize opportunities in markets and networks is essential for companies to venture
into new foreign markets and networks, emphasizing the importantrole of links in the internationalization
process. Successfully entering new overseas markets depends on the company’s position in the network
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and the relationships it has managed to establish in the current market (Santangelo & Meyer, 2017).
International networks are crucial for enhancing knowledge creation among businesses in inter-organi-
zational relationships. In the same vein, local networks are regional-based networks, where companies
can benefit from having close relationships with research institutions, universities, capital markets and
specialized suppliers, among others (Andersson, Evers, & Griot, 2013).

Selecting target markets is a crucial task for successful internationalization. The best strategy for
building new markets and the best market entry project plans are useless if the wrong markets are chosen
(Griinig & Morschett, 2017). After this selection, it is time for companies to choose the international
entry modes to reach their foreign markets. According to Griinig and Morschett (2017), exporting means
that the manufacturer sells to any type of customer in a foreign country and they list five types of export
activities: (a) to retailers or end consumers; (b) to retailers or end consumers represented by an agent;
(c) to distributors; (d) to retailers or end consumers supported by their own representative office; and
(e) to a self-selling subsidiary.

Modes of internationalization differ according to the needs of each company. There are two main types:
indirect and direct export. Firms export indirectly when the exporting firm uses independent intermediar-
ies located in its country of origin, whereas direct export is the operation in which the exported product
is invoiced by the producer to the importer (Griinig & Morschett, 2017). According to Keller and Kotler
(2006), the former has the following advantages: easier initial penetration; lower representation costs;
and lower risk perception. The main disadvantages are the following: less control and information about
the market; and the absence of an entry strategy. Direct exports have the advantages of greater market
information, greater control of distribution channels, total or partial control of the strategic marketing
plan, and greater protection of the brand, patents and other intangible properties, despite the greater
difficulties with initial penetration, higher structural costs and risks.

Whatever the mode of internationalization adopted, there are barriers that prevent companies from
entering foreign markets. Internal barriers may include limited information about foreign markets,
difficulties in contacting customers, language and cultural problems, lack of adequate export staff, in-
sufficient production capacity, insufficient capital, inability to meet export requirements and a lack of
reliable foreign distributors. External barriers include the complexity of export procedures, issues with
payment collection abroad, high transportation costs, unfavorable local government regulations, political
instability in markets, strong foreign competition and currency fluctuations (Haddoud, Onjewu, Jones,
& Newbery, 2018).

METHODOLOGY

This chapter focuses on a case study —- OMEGA — and involves qualitative analysis of an SME based in
Oliveira de Azeméis, Portugal, whose core business is based on wood processing and transforming ac-
tivities. The choice of OMEGA was based on the fact that it is already operating in international markets
and the desire to analyze an organization that operates in several areas of activity.

The research method selected was the case study, as this allows the analysis of specific situations, the
combination of previously developed theories with new empirical results, investigating phenomena within
their real life contexts, the analysis of retrospective information and the development of new theoretical
and practical insights (Chetty, 1996; Eisenhardt, 1989; Ghauri, 2004). Since nonlinear internationalization
is a complex process, the case study method is also best suited for a longitudinal per