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Abstract: One of the key factors which influences the future of global economy is resource
scarcity and the way businesses, policy makers and environmental scientists respond to climate
change by finding solutions for reducing the use of finite natural resources and eliminating
waste. With resources becoming scarce, businesses need to rethink and redesign the processes
of designing, manufacturing, and delivering products and services. Businesses are responsible
for creating products with longer lifetime which use fewer natural resources and are designed
for repairability and recyclability. A circular economy model which focuses on designing out
waste and pollution, regenerating natural resources, and keeping the materials and products in
use offers a means to address environmental problems. In this scenario, businesses redesign
their business models according to the principles of the circular economy, which also
influences how they conduct international business operations. How internationally operating
businesses organize their operations is not only affected by its environmental conscience and
need for ecological reconstruction, but also technological advancements. With an increasing
use of data and information in businesses worldwide, the opportunities digital technologies
offer can increase businesses’ environmental sustainability development. Through the
utilization of digital technologies, businesses can gain detailed insight into their environmental
impacts by transferring, storing and analysis of data related to circular economy indicators and
set goals to achieve greater circularity. This chapter aims to explore the complementary role of
Artificial intelligence (Al) and Internet of things (IoT) in improving circularity goals, and how
developing artificial intelligence of things (AloT) in organizations results in more efficient

international business.


mailto:Malahat.ghoreishi@lut.fi
mailto:Luke.Treves@lut.fi
mailto:Olli.kuivalainen@lut.fi

Artificial intelligence of things as an accelerator of circular economy in international
business

INTRODUCTION

The international business environment is being shaped and transformed by several trends and
megatrends. The latter typically extend over generations and describe complex and systemic
interactions, such as climate change (Miles, Saritas and Sokolov, 2016). In this chapter we
focus on two megatrends, (1) the urgency of ecological reconstruction (especially development
of circular economy, CE) and the integration of digital technologies, especially artificial
intelligence of things (AloT); into all areas of a business, and (2) how they affect and change
business models and consequently international business operations — so-called digital
transformation. Although the role of 10T and Al has been separately researched and discussed
in the context of CE and international business, how the integration of these two technologies
can enable the transition towards a CE is an under-researched topic. Consequently, there is
currently a gap in academic and practical knowledge on this prominent issue. This chapter
defines the AloT concept as an enabler of CE in an international business context, particularly
from the perspective of global value chains and business ecosystems. In addition, this chapter
aims to explain how businesses can adopt and integrate AloT to help them achieve their CE
goals as well as enhancing circularity in their business ecosystems. The chapter also provides
examples of businesses who are successfully implementing AloT in their businesses the impact
that it has had on their activities. Finally, we explore how international businesses are
organizing their operations from the perspective of environmental conscience, the need for
ecological reconstruction via business model innovation (BMI), and the role advancements in
digital technologies play in achieving this. This chapter is structured as follows: first we discuss
the significant role of BMI in CE and International business (IB), and then how the integration
of disruptive digital technologies, including Al and 10T; is enabling businesses to redesign their
existing BM’s incrementally or radically, in transition towards a CE whilst advancing their

international business activities.



BUSINESS MODEL INNOVATION and CE

The Emergent Role of Circular Business Innovation:

The concept of a “business model (BM)” describes the design or architecture of a business’s
mechanisms to propose, create, deliver, and capture value (Teece, 2010), for itself and its
stakeholders (e.g., partners, suppliers, and customers). The BM is often depicted as a value
proposition offering product/service, value creation and delivery, and the mechanisms of how
value is captured (Margaretta, 2002). In addition, BM extends the concept of the (global) value
chain by (1) emphasizing value creation and delivery dynamics, (2) extending across business
and industry boundaries, and (3) allowing for a non-linear sequencing of independent activities
(ibid). In their “Megatrends 2020 and beyond” report, EY (2020) articulates that the biggest
growth opportunities might go to those businesses that can create new business models, also
referred to as BMI, based on their customers and supply chain behavioral data (behavioral
economy). This is of significance as consumers are increasingly demonstrating a hunger for
innovative and novel approaches to satisfy their individual needs and demands, which are built
on foundations of empowerment and engagement rather than exploitation and alienation (EY,
2020; p.42).

BMI typically can occur in two forms, designing an entire new BM or reconfiguring the
elements of the existing BM which as a result increases the competitiveness of businesses
(Massa and Tucci, 2014). BMI can be considered as a repetitive process such as ideation,
implementation, and evaluation involving various levels of details (Wirtz et al., 2016).
Geissdoerfer et al. (2018) succinctly describe this process involving “... the development of
entirely new business models, the diversification into additional business models, the
acquisition of new business models, or the transformation from one business model to another.
This transformation can affect the entire business model or individual or a combination of its
value proposition, value creation, and value capture elements, the interrelations between
elements, and the value network (p. 406).” BMI is often represented as a transformational
process (He and Ortiz, 2021) through which a business moves from one BM to an entirely new
BM (Osterwalder and Pigneur, 2010), significantly more developed and advanced one
(Chesbrough, 2007), or a different and integrated BM (Geissdoerfer et al., 2018). The
motivation for BMI is twofold: (1) fulfilling a previously unmet needs of an existing customer

base through value creation, or (2) a desire to develop a new customer base(s) through new



value creation, and the capture of mechanisms and activities (Haaker et al., 2021). This

highlights that the concept of value is the core in BMI.

CE business models have been identified in the literature as one type of SBM (M. P. P. Pieroni
et al., 2019). SBMs integrate three aspects of sustainability (economic, environmental, and
social) to the value proposition goals of the businesses both at the organizational level and at
networking level. The process qualifies as a sustainable BMI, when it has following aims: 1)
sustainable development or positive, respectively reduced, negative impacts for the
environment, society, and the long-term prosperity of the organization and its stakeholders or
2) adopting solutions or characteristics that foster sustainability in its value proposition,
creation, and capture elements or its value-network (Geissdoerfer et al., 2018, p. 406). Since in
CE the goal is to create various forms of value by achieving higher efficiency of resources and
a well-organized economic system (EM Foundation, 2015)CE BMI includes CE principles and
strategies as a guideline for BM design. The integration of CE principles into BMs happens at
various levels which depends on decision maker’s aspirations as well as selected approaches.
BMI contributes to CE by moving towards businesses developing more sustainable orientated
business models (SBMs). Some authors address environmental, social, and economic
challenges which CE tries to theorize by integrating the economic activities with environmental
and societal wellbeing. This has led to CE being considered as an important part of sustainable
development, and as a concept that operationalizes or substitutes it (Bocken et al., 2014;
Boldrini and Antheaume, 2021; Kirchherr et al., 2017; Merli et al., 2018). CE BMI can be an
extension or sub-category of traditional BM and SBM definitions with their specificities

connected to the circularity approach (Boldrini and Antheaume, 2021).

In circularity, value creation is related to reverse logistics, which enables retaining value and
restorative value proposition (Reike et al., 2018). Various processes of production, distribution
and consumption activities must be considered in loops (Lieder and Rashid, 2016). In addition,
to make such supply chains viable, customer needs and demands should be strongly taken into
account (Kirchherr et al., 2017). Return loops enable improvements in resource efficiency in
two ways. Firstly, they support the return of valuable and functional components and materials
to the manufacturing process that would previously been discarded, reducing the need for
extraction of new natural resources. Secondly, they enable the prolonged maintenance and
utility of valuable products, components and materials which can increase value for companies

and the economy more broadly. Additionally, businesses can implement strategies such as:
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extending the useful life of products, intensifying the use of a given product (pooling, sharing,
leasing), or dematerializing it (services, digitalization) (Geissdoerfer et al., 2020). This
involves identifying cascading, meaning multiple cycles of value creation thanks to
consecutive use of resources. CBMs are also interconnected and require communication and
coordination between multiple independent but interdependent stakeholders nested within
complex business/value (Antikainen and Valkokari, 2018) . While businesses are putting
efforts to innovate CBMs, they need to consider how their business model will boost
circularity, value creation, and value capture (Frishammar and Parida, 2018; M. de P. Pieroni
etal., 2019).

ARTIFICIAL INTELLIGENCE of THINGS and CE

According to Sitra (2021), the use of digital solutions to measure, store and analyze data is a
central element in CE solutions. Data-driven CE solutions not only boost and support business
but can also help to generate completely new innovative solutions. Fig.1 shows the key role of

data in CE and which technologies can be utilized in different CE solutions.
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Figure 1. The role of Industry 4.0 technologies in CE (based on (World Economic Forum, 2019))
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Industry 4.0 solutions can help businesses in tracking their material flows, measuring

circularity and its impact, finding new business opportunities while optimizing resource usage,

which leads to improving internal operations and profitability. VVarious businesses are focusing

on solutions which are “all about the data”, therefore their aim is to develop digital tools which

support circularity. On the other hand, other businesses significantly focus on digital solutions

to help the end consumers while collecting data for improved management and further

development of their existing solutions. In addition, increasing accessibility and availability of

data improves traceability of the network and business ecosystem, and increases social impacts

of different CE solutions. Fig.2 presents a framework of smart CE based on Kristofferson, et

al. (2020). The framework presents five levels of data transformation as follows:

e Connected resources: which includes products, materials and components which are
connected for example.

e Raw data: which is based on the observations of objects, events and/or their environment
which requires textualization to be valuable and usable data.

e Information: which is transformed from data, included in descriptions, and provides
answers to who, what, where, and when questions.

e Knowledge: which represents the transformation of information into actionable
instructions, know-how, and valuable insights, and answers questions such as how and why.

e Wisdom: which is the connection between actionable instructions of knowledge to
independent decisions and actions. Wisdom is a combination of knowledge and interactive

processes and adaptive judgement.
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Figure 2. The framework of Smart CE (source: (Kristoffersen et al., 2020)



As illustrated in Figure 2, data flow processes show the interconnection between different
digital technologies. Data flow processes include three layers: data collection, data integration
and data analysis. In data collection layer, data is generated and gathered through devices and
systems, enabled by technologies including loT, wireless network sensors, and embedded
systems. In the data integration layer, the data is processed, contextualized, and curated relying
on context-awareness enabled by big data, cloud computing, and fog computing. The data
analysis layer is the process of understanding the data to make decisions. This is enabled by
techniques such as Al, machine learning, and deep learning to deploy data with meaningful
insights and foresights. Furthermore, the framework illustrates five layers of resource
optimization capabilities: descriptive, diagnostic, discovery, predictive, and prescriptive
analytics. Each of these levels are aligned with digital technologies that can be utilized at each
specific level. For example, descriptive capabilities seek to answer questions on “what is
happening” or “what happened,” and adds context to the raw data from loT devices, thereby
transforming information. Leveraging data as well as intelligent and smart use of resources
enables CE in achieving sustainability goals by reducing the pressure of extracting finite
resources. Digital technologies can support CE by creating, extracting, processing, and sharing
precise and real-time data. The efficient utilization of these technologies is essential for
organizations in their transition towards a CE. Supporting our observation, the EMF (2019)
states that, “new technologies, including faster and more agile learning processes with iterative
cycles of designing, prototyping, and gathering feedback, are needed for the complex task of

redesigning key aspects of our economy™.

Al and I0T has been identified as two high potential technologies that can enable and fuel the
transition towards CE due to their capability of collecting, processing, interpreting, and
applying data in meaningful ways with minimal human engagement through accessibility to
wide range of data anytime and anywhere. The combination of these two technologies, which
we call “AloT”, will enable businesses to improve their product optimization, operations as
well as increasing financial benefits. In the following sections we illustrate the role of each
technology (Al and 10T) individually as an enabler of CE and how the conjunction (AloT) can
improve the transition by providing examples of case companies who are utilizing AloT in

their business internationally.



Al as an Enabler of CE

Al is the collection of digital techniques which deal with models and systems that perform
human-like cognitive activities such as reasoning and learning (McCarthy, 2007) . Al can
boost and enable CE within various businesses by 1) designing circular products, components,
and materials, 2) operating CBMs, 3) optimizing circular infrastructure (Ellen MacArthur
Foundation, 2019). Al can help in optimizing and developing products as well as enhancing
circularity of the products via machine-learning techniques that can be utilized in design
processes which learn by iteration. Such processes allow faster prototyping and testing,
consequently reducing the waste in these processes (Ramadoss et al., 2018). Furthermore, Al
enhances circularity in products, and increases competitiveness of businesses through
innovative BMs such as product-as-a-service. By combining real-time data from products,
ervices and consumers with historical data, Al can be used in predicting precise price and
demand, predictive maintenance, and smart inventory management (Ghoreishi and Happonen,
2020). On the other hand, Al can help in developing and improving reverse logistics
infrastructure which is needed to close the product and material loop. In this regard, Al
technologies can be utilized in improving the processes of sorting and disassembling of the
products, remanufacturing components, and recycling materials. According to Ghoreishi and
Happonen (2020), “Al helps in producing lifecycle prolonging results through modernizations
so that the products can be repaired just before the break time and/or they can be repurposed
into less taxing environments to prolong the use time even more than by just maintaining it in

original installation place”. Different roles of Al in CE are presented in Table 1.
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Table 1. Different roles of Al in CE (source: Ghoreishi and Happonen, 2020)

Role of Al in CE
Eco design Maintenance Customer Support Asset recovery Infrastructure
optimization
Circular product design  Smart Maintenance Customer services Intelligent assets Recycling
Modular design Remote monitoring Digital platform Refurbishment Precise waste sorting
Fast, smart and precise ~ Product life cycle End-user need data Re-use Add value to recycled
prototyping analysis by smart analysis and and recovered
Sensors prediction materials
Failure and downtime ~ Maintenance Product lifecycle Remanufacturing Secondary raw
reduction optimization extension by shared materials
platform
Material toxicity Real-time data Dynamic pricing, Repair
prediction transformation matching algorithms
Cost reduction in Collaborative
testing decision-making
Real-time data analysis Data-enabled
prediction

Reduce energy in
designing products

Warehouse
management

10T as an Enabler of CE

The Internet of Things (10T) describes the network of physical objects— “things”—that are
embedded with sensors, software, and other technologies for the purpose of connecting and
exchanging data with other devices and systems over the internet. Allowing for the continuous
collection and exchange data ‘any-time,” ‘any-where’ and for ‘any-thing’ (Whitmore et al.,
2015). This is creating opportunities for direct integration between the physical world and
computer/internet-based systems, resulting in improved efficiency, accuracy, and economic
benefits. The 10T has an important role to play in the CE, by enabling businesses to keep
products in use in a way that makes money plus enhances the customer experience. Particularly,

it can help organizations to understand:

e How their product-service components are being designed and manufactured in line with
more sustainable goals, including using more sustainable and reusable materials as part of
the build process.

e The origin of the materials to ensure their sustainable credentials, as well as reducing the
impact of counterfeit parts.

e How to design products with reuse and repair in mind.
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e How to reduce waste by checking water wastage and other materials used in the process.

e How to assess and take preventative actions to extend its product-service components
lifecycle. (Porter, 2021)

Table 2 provides an overview of 10T’s main capabilities, and how the data processes and

sources they open to businesses, can enable CE strategies.

Table 2. 10T capabilities and their role in Circular Strategies (adapted from Ingemarsdotter et al., 2020)

Circular Strategies

Efficiency Increased utilization Product lifetime extension Reuse Remanufacturing Recycle
Tracking Enables energy saving  Services which allows Enables tracking products Tracking used products, parts and materials helps identifying products
and optimization. tracking products. and parts installed at that can be reused. remanufactured.
customer sites to enhance
maintenance services.
Monitoring Enables energy usage Enables utilization of Enables condition-based Enables monitoring the condition and use of products to assess the
and performance. facilities based on data and predictive maintenance reusability.
(monitoring products’ from monitoring. and manage repairs.
condition) Enables storing data of
installed products which
facilitates maintenance.
@
é Control Remote control enables Enables remote Enables remote Enables take-back system more effective.
= save energy, optimize controlling in sharing maintenance, repair and
C the system efficiency systems. upgrades.
_%' and comfort.
-
&= | Optimization | Performance Enables monitoring the Enables monitoring the use cycles of products and parts can optimize the
= optimization by performance and faults to use times in multiple use cycles on the individual part level.
monitoring condition optimize repair and
of the equipment and maintenance services.
environmental
parameters.
Design Enables product Enables improving Enables durability of the Enables supporting design of services related to recovery strategies for
Evolution redesign and service design by products by providing data building business cases for looping.
improvement by collecting data on usage  from products-in-use.
collecting data about of the services as well
products’ condition and  as reducing operational
reducing faults. costs.

Collecting data from use phase of the products helps companies to continuously improve
product design such as enhancing durability of the products (Bressanelli et al., 2018). In
addition, digital components in products make the upgradability of the products easier and adds
more functionality to the product which can extend the lifecycle of the product (Pialot, Millet
and Bisiaux, 2017). Regarding the CE strategy to increase utilization, 0T enables monitoring
of product condition, location, and status which supports product sharing between multiple
users. In addition, data collected from in-use products can be used to improve strategies of
recovery such as remanufacturing, reusing and recycling (Alcayaga, Wiener, Hansen, 2019).
Precise estimations of a product’s useful lifecycle support decisions on optimal
remanufacturing time of a certain product and can improve the profitability of remanufacturing
activities (Ingemarsdotter et al., 2020). Finally, regarding recycling RFID tags in products can
increase efficiency in recycling processes as well as improving information on material

composition to create profitable processes of recovery (Denuwara et al., 2019).

12



As illustrated already, there is no doubt that 10T brings enormous benefits and values to
businesses. However, understanding the rich data collected by loT technologies relies
significantly on utilizing Al. Al can close the loop in an 10T environment, by capabilities of
learning from the data collected by 10T and consequently automating important decisions and
actions. Combining loT data with external resources such as logistics and consumer insights,
or the supply chain actors helps businesses in achieving next-level improvement in quality.
Furthermore, applying Al to 10T data can effectively improve performance and insights.
Consequently, AloT can speed up operations as well as improving productivity while reducing
costs. Utilizing AloT can improve quality, maximizing equipment performance and improving
efficiency. For example, managing fleet of power-generation assets is challenging and requires
real-time insights from country to country. Many businesses are aiming to strongly operate,
maintain and manage assets at the central level. By leveraging AloT, these businesses can solve
such challenges while gaining benefits such as quick review of the performance of power
generation units in detail, reducing the time of analyzing the wind power generation,
recognition of where the assets are unperforming and applying a quick maintenance to country

technology teams, and improving production efficiencies.

AloT case examples

USG Corporation is a building material leader in United States optimizes productions by
utilizing big data (collected by smart IoT devices and sensors) and predictive analytics
(statistical algorithms and machine learning techniques / Al techniques). Advanced data is
essential in creating new products which keep the air clean and are eco-friendly as well as
meeting the standards for coveted environmental ratings. Considering the high range of global
competition, the business must produce high-quality products at an affordable price which
requires confidently detecting, resolving, predicting, and preventing quality faults and
reliability issues while minimizing costs. Utilizing AloT techniques enables the optimal

formulation in raw materials and adjusts the production process in real-time.

Volvo Trucks are using sensor data and Al solutions to minimize unplanned downtime.
Unplanned downtimes can impose considerable damage and expenses on fleet operators and
the customers where the delivery time is especially important. Unexpected breakdowns of the
trucks can cause huge costs for the operators. Hence, Volvo has overcome this challenge by
remote diagnostic and preventive maintenance services by utilizing loT with Al. This solution

can help Volvo Trucks customers to maximize a vehicle’s time on the road while minimizing
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the costs of service disruptions by servicing connected vehicles more efficiently, accurately,
and proactively. Thousands of 10T sensors on each truck enables collecting real time data for
remote monitoring services. Data includes the location and conditions during the fault. Then
the massive amount of data is processed and analyzed by Analytical Al techniques to diagnose
the fault quickly and detailed information and recommended action plans are provided to the

customers.
AloT ENHANCING CE in INTERNATIONAL BUSINESS

The rise of the internet and connected devices allows people and businesses to operate 24/7
365-days a year, across oceans and continents. This has reshaped, upended, and given rise to
new industries, and changed how people interact with the world. Once barely more than a
convenient, quick, and cheap way to send messages around the world, the internet now touches
nearly every aspect of our lives (Velocity Global, 2018). The shift to more internet-enabled
and intelligent products-services has gained momentum in recent years as the decline in cost,
increase in processing power and a prevalence of sensors has made it possible to connect things,
people, and devices across geographical boundaries. This is likely to have far-reaching
implications for international business and commerce and is likely to drive generational shifts
as industry lines are blurred and digitally inspired disruptors emerge (Evans, 2018). As an
emerging megatrend, AloT is forecasted to be a key driver in advancing this revolution by
delivering intelligent and connected systems which can self-correct and self-heal themselves.
AloT creates a smart, connected network of devices that make faster, greater, and more
efficient impact than ever, which in turn will give businesses and governments the ability to
influence and shape not only domestic, but also international business like never before (EY,
2020) through a heightened awareness of the world, and smart tools that monitor and react to
changing conditions often without human input. For example, deep learning capabilities of Al
enables businesses to efficiently derive process and simulate business relevant insights and
actions from the massive amounts of data captured from 10T systems through sensors, software
and other technologies embedded within objects, which allows for the exploration of the real
and virtual world in ways that have not been previously possible. This is of critical importance
to businesses due to their increasing reliance on data to drive their decision-making processes.
AloT will prove invaluable for international business headquartered in one country with remote
operations across the globe. Knowledge and its transfer have been seen as the core of
multinational companies in the past already (e.g. (Kogut and Zander, 1993)); AloT provides

more opportunities to use knowledge stemming from various parts of the world, however.
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As has been described, the value of 10T data can be only realized when combining with
analytics and Al - AloT. Al brings significant value and success from loT initiatives within a
business which heavily utilizes Al. The rich and wide range of data coming from the loT
requires understanding and ability of businesses to deliver value from data which can be
interpreted by Al. In an IoT environment where there is vast range of data, Al can learn from
this data and eventually automate decision making and close any loops. Integrating Al
capabilities with 1oT will increase reliability, efficiency, and productivity processes. AloT can
help in speeding up operations of improving employee productivity and decreasing costs by
minimizing potential friction points in traditional (classical) operating models by reducing the
number of actors needed in extended global supply chains. At the same time associated
technologies like blockchain and automated systems (e.g., smart contracts and smart meters)
can increase trust in operations and transactions due to their ability to remove human error and
enable users to have a better oversight of their extended supplier/partner chain’s as live status
information accessible through platform systems becomes a prerequisite of international

business.

Overall, smart contracts can lower transaction costs (cf. e.g. (Hennart, 1989) among different
parties. This empowers business leaders around the globe to improve quality, maximize
equipment performance, improve production efficiencies, anomaly detection, increase
forecasting accuracy, inventory control from sourcing to delivery through more frequent use
of small-batch “just-in-time” manufacturing, timely stock replenishment, balance energy, and
operational efficiency, improve health and medical outcomes (SAS, 2020). Further, AloT data
analytics enables businesses to learn more about, audit, connect with their entire value chains,
including their sub tiers and sub-sub tiers where most disruptions and non-CE activities are
likely to originate (Sneader and Singhal, 2021). At the same time the data collected through
these processes can be used by international businesses to influence and shape consumer
behavior in increasingly precise and sophisticated ways (EY, 2020). These outcomes will have
a significant impact on economic performance and CE aspects in sustainability, and

international business.

An often-cited example of AloT being used by industry is the international transport and
logistics sector in which sensors are being applied for predictive maintenance in trucks. This
not only allows for the automatic scheduling maintenance, but scheduling maintenance along
the truck’s route to keep it on track for its anticipated delivery date. If the truck requires a

specific part, its system can alert an operator thousands of miles away, prompting him or her
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to order and ship the part to the desired service center—Kkeeping the truck on schedule with
minimal delay. This data can be managed anywhere in the world, making it an excellent way
for businesses to keep operations running smoothly—even in another country. The concept
applies to any global business that needs to keep track of its shipping, sales, maintenance, or
any other need that can be addressed remotely (Velocity Global, 2018). Another example,
AloT CE application is in the international high-tech industry, which requires circular thinking
to address issues like shorter shelf lives, planned obsolescence, and changing customer
preference. This leads to tons of equipment to be discarded and replaced rather than repaired
and reused. In the U.S alone 400 thousand mobile devices and 120 thousand computers are
discarded each day, leaving enormous value on the table, loss of infinite natural resources and
potential damage to the society and the environment due to the release of harmful substance or
hazardous disposal methods. AloT can be a used a tool to shift this current trend and improve
international businesses circularity by enabling businesses and their extended supply chain
partners to track and identify products from cradle to grave by efficiently managing products
and components through secondary markets. This tracking also facilitates the development of
new service-based sectors which can use data collected through AloT to identify, extract,

refurbish and reuse components that still have a useful lifecycle (SAS, 2019).

An innovative approach to international business driven by CE and AloT

As international business and CE, becomes increasingly influence by these technologies, the
adoption of an (business) ecosystem perspective to deliver products and /or services, through
which a set of global actors (producers, suppliers, service providers, complementors, end users
(customers), regulators, civil society organizations (Fig.3 and Fig. 4), contribute to a collective
outcome (Jacobides et al., 2018; Talmar et al., 2018) through strategic alliances based on a
hierarchical (Adner, 2016) or decentralized bottom-up approach (Karakas, 2009) is emerging.
This allows ecosystem members to receive advantages and support from other actors who have
the resources they need, e.g., product design and marketing expertise, supply route detail,
production knowledge, and systems (Lewandowski, 2016). Further still, it allows members to
focus on their core business and value creation competencies in a more sustainable way. This
is breaking down traditional domestic and international boundaries by allowing internal (within
business) and external (other stakeholders) ecosystem members to interact with each other
anytime, anywhere and on anything, across extended global ecosystems. Whilst increasing the

importance of awareness to and geographical nuances such as domestic and international laws
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and regulations, or cultural differences, which often need human input and can be overlooked
when businesses and/or ecosystem become over reliant on digital technologies.

Producers

Clvil Society

Organizations

Business

Ecosystem

Regulators Service Providers

End Users

(Customers) Complementors

Figure 3. High-Level Representation of a Typical (Business) Ecosystem Membership Structure (Adapted from:
Jacobides et al., 2018; Talmar et al., 2018)
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Figure 4. Moore's business ecosystem layers The Death of Competition: Leadership and Strategy in the Age of
Business Ecosystems (Adapted from Moore, 1996)

From a CE perspective, recent research defines these relationships as CE business ecosystems,
which is broader than a pure business ecosystem. According to Aarikka-Stenroos et al. (2021),
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CE ecosystems are ‘“communities of hierarchically independent, yet interdependent
heterogeneous set of actors who collectively generate a sustainable ecosystem outcome”.
Konietzko et al. (2020) identify three main principles groups for CE ecosystem innovation as
collaboration, experimentation and platformization. Collaboration group refers to the way
firms’ organizations interact with each other in their ecosystem to innovate solutions for CE.
The experimentation group refers to the way organizations establish processes of trial-and-
error to achieve greater circularity, whereas platformization group refers to the way
organizations manage social and economic interactions through online platforms to reach their
circularity goals. Regarding CE, Konietzko et al., (2020) hypothesize that to achieve circularity
through an ecosystem approach, or so called “circular ecosystems,” necessitate a systems
perspective of circularity, rather than viewing it as the property of an individual product and/or
service. Consequently, transitioning to a CE requires product, business model and ecosystem
innovation. In this situation, the difference between a BM and an ecosystem perspective is that
the latter views BMs of other relevant actors to be as important as the one of a focal firm
(Adner, 2016). In these scenarios, circularity is seen to be the property of a system of actors
and different contributions. It is the interplay of different actors, ecosystem and business model
elements that together maximize resource efficiency and minimize resource use, emissions,
waste, and pollution.

Geissdoerfer et al's. (2018, p.402) definition of BM and sustainable BMI capture the models as
a value chain as follows: “as simplified representations of the value proposition, value creation
and delivery, and value capture elements and the interactions between these elements within
an organizational unit.” If we consider this at the global value chain level, or at the ecosystem
level, to better reflect the interconnected, inter-reliance and global nature of modern business
ecosystems we need to consider several actors, some which provide AloT technology. Utilizing
AloT in the CE ecosystem helps manufacturers to improve quality of the product by applying
analytics and combining with 10T data from external sources such as supplier data, logistics
and consumers. For example, one way to change the traditional value chain is the AloT-enabled
leasing model where both manufacturing capacity and final products could be leased based on
data on usage and forecasts. Data plays an important role in all these principles highlighting

the key role AloT can play based on our earlier descriptions.

From an operational perspective, there are three distinct categories of CE ecosystems: the flow
of material and energy, knowledge flow, and economic value flow, which would be like the

flows in a networked multinational. Sitra (2021) mentions that successful organizations in CE
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establish and expand their circular business ecosystem from the very beginning to ensure their
solutions respond to CE goals in the long term and suit customers’ needs and satisfaction.
Collaboration with larger groups of stakeholders and partners in an ecosystem therefore helps
businesses in investing in more sustainable solutions and to develop CE solutions. In this
regard, data plays a vital role in the ecosystem for collaboration and sharing information,
knowledge, or experiences that organizations face during their path towards CE. AloT can also
help organizations find new business opportunities within their ecosystem and optimization of
resource usage. Hence, it can help them to improve their operations and profitability internally
and externally. This has given rise to a growing interest in AloT BM’s, which focus on the
business environments that exploit digital technologies capabilities, and underscore the
relevance of contextual issues, such as interdependencies, interactions, and partnerships that
evolve in the same innovation ecosystem’s (Haaker et al., 2021; Metallo et al., 2018), which
enables a business to see its products and/or service and wider ecosystem in greater detail.

Since data plays the key role in CE ecosystem’s, digital technologies can enable ecosystem
transition by including faster and more agile learning processes with iterative cycles of
designing, prototyping, and gathering feedback, which are required for the complex task of
redesigning key aspects of the economy. Increasing connectivity through loT-enabled systems
and smart devices can help firms to track and collect data in all the processes of supply chain.
As well as improving asset utilization, reliability, and productivity for businesses through real-
time data transformation which leads to less risk, improves operations of business as well as
developing business. Remote monitoring and controlling capability of 10T helps firms to stay
competitive internationally. Finally, BMI that uses AloT to support the design of value
propositions for CE model should be identified and implemented by businesses. Furthermore,
to achieve the goals of CE, organizations should build their business ecosystem and make
partners based on circular economy principles. A CE ecosystem is broader than normal
business ecosystem, since all actors should share information, data and knowledge with
partners and stakeholders and collaborate with them to deliver value for the whole ecosystem.
In this regard, building partnership with different international partners who can support the
circularity transition of the firm can accelerate the shift and increase competitive advantage of
the organization and, factors in the increasing demand for more sustainable goods and services

from industrialized countries.
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CONCLUSIONS

In this chapter we have highlighted the importance of BMI for international business to
transition towards a more CE, and the AloT as an enabler of this. Adopting a CE based
operating model requires that businesses initiate and develop disruptive technology and
business models that are built on aspects such as longevity, renewability, reuse, repair,
servitization, capacity sharing, and dematerialization (Batista, Tse and Soufani, 2018). In
recent years global events, notable the COVID-19 crisis, has sped up the digital transformation
of international business, and making it an imperative for businesses to reconfigure their
operations to provide more digital and online capabilities (Sneader and Singhal, 2021). AloT
can provide technology which provides a platform for information sharing which can be a basis
for many of these. For an internationally operating company this could mean closer co-
operation with partners, renting e.g., capacity from other manufacturers’ machines,
manufacturing, and recycling on the spot (versus outsourcing manufacturing into a large-scale
supplier) and production closer to the home again (i.e., reshoring) as the supply chain’s linearity
would be reversed. Producers could partner with other businesses that can help maintain,
redistribute, or refurbish products, and this could create new potential in the ecosystem and/or
value chain (Wieland and Durach, 2021). AloT technology is an enabler for BMI which can
change how global value chains look like in the future. Global might become local — but
connectivity and data sharing might happen on the global scale with CE goals guiding the
behavior of all stakeholders. We have discussed many of the positive implications that AloT
can have on international business and CE, but at the same time it is important to remain aware
to emerging and potential negative consequences of the technology and so called “techlash,”
which are driven by privacy and trust concerns (EY, 2020). Time will tell how rapid the change
will be, but it is evident that the megatrends discussed in this chapter will shape international

business operations of the tomorrow.
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