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Abstract: This study investigates the impact of circular economy (CE) strategies on organizational resilience
(OR) within the metal industry, focusing on a case study of a forging department in a large manufacturing
company. The idea of the paper is to link the macroeconomic topic of circular economy (CE) with
microeconomic and practical activities in the organization, exploring how CE principles can improve resource
efficiency, sustainability, and organizational resilience. A systematic literature review and case study
methodology were used to assess the relationship between CE and OR. The findings reveal that companies
with higher circularity demonstrate better resilience, both in normal operations and during crises. Specifically,
in the case study, the closure of the forging department, following a detailed analysis using the Inputs-
Mediators-Outputs (IMO) model, emerged as the most sustainable option, yielding financial, environmental,
and operational benefits. This decision aligned with the company’s long-term goals of energy efficiency and
carbon neutrality. The research highlights the significance of integrating CE strategies with business processes
to not only achieve sustainability but also to build a more adaptable and resilient organization. Future research
should explore broader applications of this framework across different industries to strengthen the links

between circular economy practices and organizational resilience.
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1. Introduction

Making any decision has its consequences. In business, it is necessary to consider costs as well
as benefits. In the simplest terms, benefits relate to the financial sphere, but they extend beyond this
obvious sphere into environmental aspects of business and social responsibility. This means taking
into account macroeconomic issues in microeconomic decisions and there is a plenty of factors that
influence the background of such decisions. Circular economy (CE) as a part of the broader
“Environmental-Social-Governance” approach (ESG) is an important component of today's economic
reality, as reflected in government interest and regulatory requirements. It is interesting when, from
the economic perspective of a single organization, such actions have benefits. The circular economy
offers various benefits from an economic perspective, particularly in terms of competitive advantages
and economic performance [1,2]. Some researchers indicate that implementing CE requires the
introduction of legal regulations and subsidies at the macroeconomic level. They point out that
businesses may prioritize economic benefits over environmental benefits, and thus, it is crucial to
mobilize organizations from the top down to undertake sustainable development actions. However,
the analysis of the main assumptions of the circular economy suggests a reversal of this claim. The
main goal of CE is to develop management strategies for companies to separate revenue growth from
the growth in the use of materials and primary resources as much as possible. Primarily, at the
microeconomic level, CE aims to contribute to the development and increased competitiveness of
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enterprises while simultaneously protecting non-renewable resources. Various bottom-up actions
within companies, considering process and product innovations, eco-design, and circular business
models supported by top-down actions such as subsidies and financial incentives, can achieve
effective and efficient changes in the economic system toward a circular economy. In addition to
short-term economic benefits, companies are focusing on the possibility of achieving their long-term
goals. Therefore, a strategic element to increase organizational resilience (OR) will be reducing
dependence on critical resources as well as resources in general.

There is a bidirectional relationship between the actions of individual actors and environmental
macroeconomics. On the one hand, the collection of activities of individual organizations affects the
environment. On the other hand, as a result of the identification of the negative aggregate impact on
the environment, legal requirements are created to force certain actions in the sphere of
microeconomic activities. In the management process, every organization faces changes -
evolutionary as well as revolutionary. At the core of the response to change is organizational
resilience, most often defined as the ability to function during a shock and then return to normal
function [3]. The vast majority of OR definitions in the literature point to the role of organizational
resilience in responding to an emergency event [4-7]. The concept of strengthening OR has received
increasing attention over the years [8] owing to the dynamic nature of the business landscape. The
high dynamics of economic change have influenced the analysis of OR from an evolutionary (calm)
and revolutionary (sudden) perspective [9-11]. In a different light, there are two movements: one that
consists of defending oneself to ensure continuity, and another that concerns the change necessary to
bounce back [12].

The theoretical and practical issue is to link the macroeconomic topic of circular strategy with
microeconomic and practical activities in the organization. The purpose of the article is to evaluate
selected organizational solutions in metal industry factory in the area of circular economy and their
impact on strengthening organizational resilience.

2. Research Problem & Protocol

Companies with a higher circularity score have a significantly higher resilience score during
crises and during normal times, compared to less circular companies and the size of the company
does not matter during a crisis to adapt and react flexibly, while it is important when there is no crisis
[13]. The CE framework is rising as a feasible option to transit to a more resource-efficient system in
which economic growth is decoupled from material and resource depletion and supply risk, and to
achieve resilience at a company and system level [14]. The circular economy is a systemic change
whereby economic and business opportunities can be combined with environmental and social
benefits and generate long-term resilience [15,16]. By overlooking resilience, circular economy
research is currently in danger of advocating business practices that are ineffective at strengthening
the ability of firms, industries, and social-ecological systems to manage shocks and disturbances.
Moreover, business practices pursued in the name of circularity without consideration of resilience
may even be harming the capacity of actors to ably adapt and transform [14].

There are quite a few papers in the literature describing individual circular economy or
organizational resilience aspects, but few that combine the two issues. Lopes de Sousa Jabbour et al.
recommended that future studies should focus on identifying mediating factors that could enhance
the relationship between CE and OR, as well as checking whether some control variables may affect
this relationship [17]. This reflects not only the research gap in the area of theoretical relationships
between CE and OR but also the search for practical relationships, especially as a case study in a
specific organization.

Therefore the problem concerns the interrelations between CE and OR in the level of
management in an organization and effects of decisions in that area of business. The goal of the paper
is to evaluate selected organizational solutions in metal industry factory in the area of circular
economy and their impact on strengthening organizational resilience. The research path consists of
two stages: a systematic literature review and a case study of a manufacturing company. Economic-
environmental analysis of forge maintain (as a department/production cell/building/process) was
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done through the prism of circular economy and organizational resilience structure used as criteria
of assessing.

A literature review article provides an overview of literature related to some subject and there
are many methods and tools to achieve the planned goal [18]. A systematic literature review (SLR)
was adopted as the method of study, due to the thematically specific scope of the review and the
relatively small number of articles, facilitating manual analysis of their content [19]. For that study,
Scopus database was selected, as the most inclusive database to identify relevant studies and
conducted a simultaneous search focusing only on the Title to identify the most thematically relevant
articles possible (indicated further, depending on the search area). According to the process
delineated by the SLR method [20], strict inclusion criteria were defined for the articles in that review
(shown in Table 1.). To be included in the study, the articles had to meet eight criteria: (1) include
indicated words in the title, (2) published in the last five years between 01.01.2019-19.04.2024 (due to
the increased prevalence of the subject in those years), (3) studies in English, (4) in a scientific journal,
(5) indexed in Scopus, (6) open-access, (7) full-text article, (8) subject area limited to Business,
Management and Accounting. In all, we identified 763 articles.

Table 1. Stages of systematic literature research using Scopus database.

Subject area Circular economy & Organizational
strategy resilience
circular AND ok
_ o . organization
Searching phrases in: Title strateg* OR circular ek
AND econom®* AND resilien
Number of materials 9,738 21,483
Published: 01.01.2019-19.04.2024 8,362 12,896
Studies in English 8,135 12,501
Articles in scientific journals 4,770 8,460
Open-access / full-text article 2,846 5,077

Limited to: Business, Management and
Accounting
Source: own elaboration based on a search in the SCOPUS database [on 19/04/2024].

622 141

In the next step, we read the abstracts in searching for content to help achieve the stated research
goal. We used the IMO framework (“inputs-mediators-outputs”) to identify relevant articles and
practically rank the results. Using this framework can highlight multiple levels of inputs and
mediators that influence outcomes of interest [21]. As a result of this process, we selected 48 articles
for in-depth analysis and read them as a whole.

The organizational resilience issue grew in importance as a result of the emergence of COVID-
19, which disrupted the operations of many companies all around the world. Zaptata and Kwiatek
indicated, after the literature review process, that between 2003-2022 were published 304 articles,
however, 46% of all of them were published from 2020 [22].

The interest of CE burned out between 2020 and 2021 mainly as an answer to the European
Union activity (EU) in the field of waste management and CE. The CE transition nowadays is fostered
by different groups of stakeholders including global organizations, science, the whole private sector,
and even consumers. The circular economy is gaining attraction also because it is related strictly to
the sustainability concept [23]. The CE is present in all EU documents somehow related to sustainable
development e.g., has been included in the EU Taxonomy, where one of the points that organizations
have to make as part of the environmental impact reduction is the transition to a circular economy
[24]. The SLR limitation in the CE concept was set due to an enormous number of articles that relate
to CE economy or strategy e.g., a Scopus query in late 2021 returned more than 13,000 documents
containing the term “circular economy” [25].
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3. Circular Economy & Strategy

The circular economy is no longer the idea of resource management, but it is an inevitable path
to sustainability. It will gradually displace the traditional model of a linear economy based on the
extraction of raw materials [26]. Currently, this concept has been well explored and comprehended
by researchers worldwide. Over 200 definitions of the Circular Economy (CE) have emerged based
on the same paradigm of closing material loops in the economy [25]. Nobre & Tavares researched the
understanding of the CE concept from the perspective of PhD specialist researchers [27]. Based on
this, they developed a CE definition encompassing all its essential elements. Primarily, CE is an
economic system concerning the entire life cycle of materials circulating in the economy, from
extraction to the final disposal stage by the consumer. It is pointed out that developing a CE model
should occur in all three dimensions of sustainable development, namely environmental, economic,
and social. However, it is noteworthy that the most crucial element of CE is rational resource
management, focusing on environmental and economic aspects. One of the CE definitions presented
by the Ellen MacArthur Foundation is “an industrial economy that is supportive or regenerative by
expectation and framework” [28]. This definition is also supported by three key principles:
preserving resources, optimizing resources, and eliminating negative externalities [28].

Circular strategy (CS) refers to the various approaches and methods that companies can employ
to transition to a circular economy (CE) and improve sustainability. Circular strategies are essential
for achieving global sustainable production and consumption goals by preserving the value of finite
resources through the extension and renewal of products' lifecycles [29]. A circular strategy may
encompass action plans regarding resource utilization, eco-economy, eco-efficiency, sustainable
projects, lean production, and product lifecycle management [30]. The key components of a circular
strategy include the integration of circular economy principles into product design, which opens
strategic implications for organizations, such as new business models and re-arrangement of
operations [31]. The transition towards a circular economy requires new business models that
challenge the linear logic of value creation, involving the rethinking of strategic decision-making
processes and the development of new organizational capabilities [32]. The implementation of CE-
related actions provides competitive advantages for companies or entire supply chains, helping to
alleviate cost and risk-related barriers. This implies that organizations can gain a competitive edge
by adopting a circular economy-based strategy, which in turn can positively impact the financial
performance of the company [33]. A circular strategy also brings benefits to financial institutions,
including greater loan diversification opportunities, increased lending to circular economy clients,
and the promotion of responsible and sustainable banking [34].

The implementation of a circular strategy in an organization should include integration with the
corporate strategy and with the organization's business processes. CE implementation should not
only take place at the management level but should start at the product or service design stage. This
means that new business models (CBMs), operational reorganization, and significant use of digital
infrastructure will be required [35]. Furthermore, these actions need to be considered throughout the
supply chain. CE supply network management is a complex system of relationships occurring in
three configurations: closed loop, open loop, and hybrid loop [36]. Successful implementation of CE
in a company only takes place when the entire supply chain is taken into account.

Circular business models belong to a sub-category of sustainable business models [37]. They are
therefore based on elements of sustainable management e.g. Triple Bottom Line concept, sustainable
supply chains, product lifecycle approach and long-term perspective [38]. CBMs, however, have their
specifications focusing primarily on the closed loops [39]. Several main solutions can be distinguished
in terms of CBMs [39]:

e reverse logistics which enables retention of value in product return flow,

e cascading and multiple cycles of value creation,

e adoption of circular strategies: cycling (preserving the material and energy within the system);
extending the product life; intensifying the use of a given product; dematerialization of a
product (services, digitalization),

e networks of independent but interlinked stakeholders.


https://doi.org/10.20944/preprints202409.1435.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 September 2024

The most commonly used management model in the circular economy is the industrial
symbiosis. Industrial symbiosis plays a crucial role in implementing a circular economy. It can be one
of the circular management strategies to achieve a higher degree of circularity in the enterprise.
Industrial symbiosis involves the collaborative management of resources among multiple companies,
focusing on the reuse of secondary materials, such as industrial by-products [40]. To develop circular
strategies organizations can leverage strategic management methods, develop frameworks for
circular business models, diagnose current business perspectives, build experimentation capability,
and focus on circular design capacity and capability to develop circular strategies.

Increasingly, researchers are pointing to links between the implementation of lean management
methods and the drive to increase levels of circularity within companies. Lean is mainly about
reducing waste in the production process, which can indirectly influence the implementation of
circularity strategies [41]. However, there is still little empirical research related to the direct impact
of lean on CE goals [41]. In addition, some researchers take the lean, which contradicts the basic idea
of CE that there is no waste in the economy, only raw materials [42]. Boldrini and Antheaume claim
that there are still few examples in the literature about methodology and empirical studies of
adapting organizations” BMs to a circular economy and operationalizing CE principles [39]. They
decided to present their methodology of the multi-actor, multi-level, circular, and collaborative
business model framework [39].

One of the CBMs that should also be developed is reverse logistics. It is based on the forward
flow of materials. This means that the direction of the main flow is in the opposite direction, from
many points to centralized locations. This CBM allows for more sustainable management of resources
through the use of recycling processes, reduction of raw materials, and reuse. On the other hand, it
is a very complex system that involves a high degree of uncertainty and difficult decisions that affect
supply chain performance. In reverse logistics, products travel often in smaller quantities, at a less
predictable pace, and with manual tracking systems [43]. Reverse logistics fits into the circular
economy by closing the product life cycle starting from the beginning of the design process to the
end of the production process [44]. Effective reverse logistics can also help to reuse, recycle and
dispose of waste [45]. The life-cycle design stage of a product is also an important part of CE
implementation. How a product is designed will largely result from the business model adopted by
the organization. Decisions taken in the design process influence the future circularity performance
of the product [46]. Whether this model will be oriented towards recycling or perhaps refurbishment
and reuse or repair.

Implementing circular strategies in companies requires developing thoughtful strategic
decision-making processes and developing new organizational capabilities, and to engage multiple
organizational functions, collaborating with multiple stakeholders, and consider specific contextual
aspects of the business [47].

4. Organizational Resilience

Resilience is one of those words that everyone associates, but the problem is with concretizing
it. In general, resilience means the capacity to withstand or to recover quickly from difficulties, which
relates to various aspects of existence. In this context, it is possible to point to ecology, safety and
reliability, engineering, positive psychology, and organizational development, thus different
disciplines have influenced the understanding and application of the organizational resilience
concept [4]. Organizational resilience is most often defined as the ability to function during a shock
and then return to normal function [3]. The concept of strengthening organizational resilience has
received increasing attention over the years [8] owing to the dynamic nature of the business
landscape. In a normative way, organizational resilience is defined as the “ability of an organization
to absorb and adapt in a changing environment” [48]. The issue of adaptation can apply to the macro
scale like the geopolitical crisis of war in Ukraine [49], worldwide pandemic Covid-19 [6,50], cultural
differences among countries [51] as well as micro scales regarding industries: pharmaceutical [52],
banking [53], and automotive [54]. Macro and microeconomic factors have an impact on the
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performance of individual organizations, and conversely, the activities of individual entities affect
global achievements.

Every organization operates in an environment that affects its functioning and also its resilience.
On the one hand, creating the conditions for its creation, on the other hand, providing a source of
threats that can trigger the need to mobilize this resilience in normal and emergencies. Strengthening
organizational resilience in normal times (BAU - business as usual) is related to taking preventive
activities. In contrast, in a crisis, organizational resilience is the basis for making decisions and taking
actions to minimize losses, acting in a crisis aimed at returning to normality. Therefore, both active
and passive resilience are important in day-to-day operations as well for longevity [55].
Organizational resilience is characterized by its dynamic approach and indicated four categories
[56]:

e resilience as a proactive attribute, before (t-1) an event,

e resilience as absorptive and adaptive attributes, during (t) an event,
e resilience as a reactive attribute, after (t + 1) an event,

. resilience as a dynamic attribute, before during, and after an event.

At the root of all action are people, thus human resources are very influential on organizational
resilience [57]. Management strategy in that organizational area in combination with leadership and
commitment are key factors for building organizational resilience [58]. The importance of connecting
organizational learning strategies to organizational resilience [59] cannot be overestimated because
the positive effect of this combination is noticeable [60-62]. Human resource management in
connection with knowledge management is the most important factor of organizational resilience,
which was noticed by a literature review of 304 articles concerning organizational resilience [22].

From a practical point of view, the actions taken in a single organization to strengthen
organizational resilience are the most important and useful. Hillmann & Guenther indicated: time of
recovery, survival, stability (severity of loss), flexibility (time for recovery), avoidance, and resource
access and created a conceptual model of OR with four elements: resilient behavior, resilience
resources, resilience capabilities and that three factors influence resilient response [63]. Eleven
categories as a holistic framework of OR were proposed [64]: 1) collaboration; 2) planning; 3)
procedures; 4) training; 5) infrastructure; 6) communication; 7) governance; 8) learning lessons; 9)
situation understanding (awareness); 10) resources; 11) evaluation. Because of many interactions
organizational resilience is not a static term [65], therefore Wiig & Fahlbruch pointed out three broad
“moments” of resilience: 1) Situated resilience (activities focus on detecting, adjusting to, and
recovering from disruptive events); 2) Structural resilience (connected with monitoring of operational
activities and involves the purposeful redesign and restructuring of resources to adapt to or
accommodate disruptive events); 3) Systemic resilience (strategic configuration of system) [66]. Other
authors [67] analyzed the influencing factors of organizational resilience and listed twenty factors
influencing organizational resilience: 1) organizational resources; 2) organizational competencies; 3)
organizational relationship; 4) organizational communication; 5) social capital; 6) organizational
strategy; 7) organizational learning; 8) work passion; 9) business model; 10) organizational
leadership; 11) organizational trust; 12) threat perception; 13) cognitive competence; 14) emotional
competence; 15) organizational efficiency; 16) organizational culture; 17) organizational commitment;
18) organizational change; 19) social responsibility; 20) organizational structure. Four key factors in
achieving resilience: (a) collective sense-making, (b) team decision-making, (c) harmonizing work-as-
imagined (WAI) and work-as-done (WAD), and (d) interaction and coordination [68].

5. Circular Resilience — Research Framework

Organizational resilience can be analyzed from two points of view, depending on the form of
activation of actions in response to the initiating factor: reactive and preventive. Taking action at the
onset of a crisis means a reactive (emergency) operational approach [69]. Taking preventive action
(e.g., by addressing just sustain issues) means a calm, strategic approach [70] to strengthening
organizational resilience.
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The term “circular strategy” (CS) has not been clearly defined in the literature. However, it can
be inferred that circular strategy can refer to specific plans, policies, and measures formulated to
implement the principles of a CE [71]. The phrase “circular economy” relates rather to the broader
concept of replacing the linear economy and all that it entailed with a closed-loop approach in
macroeconomic terms. Whereas “circular strategy” refers more to the implementation of CE
principles in organizations, the development of circular business models, and thus a microeconomic
approach. CE refers to the overarching system and principles of reuse and maximization of resource
use, while CS can include specific activities and plans designed to achieve circular economy goals.

During the literature review, we analyzed abstracts of articles through the prism of the IMO
model (“inputs-mediators-outputs”), to identify elements that suit that model in an aim to approach
knowledge practically. “Inputs” are everything that constitutes the base of decision-making
regarding organizational activities. As a result of completing tasks, results are achieved (“outputs”).
Between inputs and outputs are “mediators”, relations (processes) that link the causes with effects,
interactions (processes), or transient products of interactions (emergent states) that translate inputs
into ‘outputs’ [72].

Organizational resilience seems to be a fuzzy concept due to its multifaceted nature and
diversity in different organizations. The conceptualizations of OR address local matters and guide
actions to strengthen resilience but are difficult to capture (like knowledge, skills, and level of
preparedness) but are crucial aspects of resilience [73]. It is impossible to create a universal checklist
for determining the level of organizational resilience because many elements built “the ability to
function” — a case-by-case issue for each organization. The IMO framework structure for identifying
these issues is indicated in Figure 1.

L. INPUTS :>[ II. MEDIATORS ]l:>[ III. OUTPUTS ]

I.1. External context

1.1.1. Macro-environment IL1. Initiation processes IIL1. Short-term

1.1.2. Micro-environment I1.2. Interpersonal (direct-results)
1.2. Internal context processes I11.2. Long-term

1.2.1. Employees / I1.3. Action processes (indirect impacts)
stakeholders

1.2.2. Tangible assets
1.2.3. Intangible assets

Figure 1. Framework for identifying elements that strengthen organizational resilience, source: own
elaboration in a layout inspired by [21, 72].

Inputs are the elements underlying resilience-enhancing activities, e.g., in the macro context are
legal requirements, and from the micro context are market issues in the industry. Internal context
refers to requirements and expectations from stakeholders and actions taken by employees in
interaction with assets. Mediators, are activities that transform inputs into results, and are carriers of
employee activities using inputs. Initiating processes are concerned with planning goals and tasks,
the assignment of which belongs to interpersonal processes, in addition to training issues and also
motivation. Action processes are real activities aimed at achieving planned goals. Effects in the area
of OR are its strengthening, which can be considered in the short term and the long term. The first
effects are direct, e.g. training employees to take action in the event of a power failure in the company,
which relates to the preventive area. The long-term results are related to the possibility of real use of
practiced situations — that is, the reactionary sphere, verification in real crisis conditions.

The individual element of the model can be reinforced by various factors both inside and outside
the organization due to its uniqueness, which is related, among other things, to the scale of
operations, the location of implementation, and the profile of activities. The topic of sustainability,
which covers issues relating to CE, is one of the contributions in the field of macroeconomics. As a
result, the analysis focuses solely on the problem of CE, as well as on the transition from
macroeconomic assumptions to microeconomic activities and their consequences. Due to the long-
term measures taken, primarily to safeguard the company's raw materials, and in the course of
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conducting business on the market, engaging in the CE activity is part of the preventive strengthening

of the OR. The authors suggest combining these two approaches to gain insight into the interaction

of concepts and decision-making processes in this management domain. Table 2 presents the results

of the study from the literature review. Nevertheless, it is not possible to categorize specific categories

of inputs with both direct and indirect outputs. This is because numerous outputs can have many

causes that are different factors or components of the inputs. Thus, by reversing the layout of Table

2, a reversed table of the literature review was created in the form of an IMO model showing CE

elements that strengthen the organization's resilience, taking into account these factors.

Table 2. Circular economy as a concept for strengthening organizational resilience.

Outputs Mediators Inputs Bibliography
II1.1. Short-term (direct-  II.1. Initiation 1.1.1. Macro- [14,26,35,78]
results) processes environment
* Reduce operating costs ~ ® The European Green = European and
* Reducing the risks Deal government policies
associated with the * CSRD Directive and regulations that
availability of raw * Taxonomy encourage or mandate
materials and * Fit for 55 the adoption of
fluctuations in raw * ESRS standards circular economy
material prices; ¢ Directives in circular =~ practices in industries.
¢ Increase production economy and
efficiency (reduction of sustainable
material, water and development
energy consumption) ¢ Eco-design directive
* Improving brand image ¢ Extended Producer
for investors Responsibility
* Increasing * Market expectations
competitiveness for sustainable and
* Attracting and eco-friendly products
retaining talents and practices
¢ Environmental ¢ Financial support —
compliance grants, subsidies,
* Access to new forms of  financing innovation,
financing tax breaks [74,75]
e Improving the ¢ Technological
perception of the brand advances in recycling,
by consumers, which recovery of raw
translates into increased =~ materials and green
loyalty and interest in the  technologies
company's products International
Benefit from various agreements and
forms of regulatory partnerships that can
support, such as tax support the exchange
breaks, subsidies or of knowledge and
subsidies technology [76,77]
I1.2 Interpersonal 1.1.2. Micro- [16,79-83]
processes environment
IIL.2. Long-term (indirect Keeping open channels Suppliers
impacts) of communication requirements and
* Increased resilience to ~ between management  cooperation
regulatory changes and employees on Analysis of

competitors' activities
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¢ Innovation and
development of new
products

¢ Building long-term
relationships with
customers and suppliers
¢ Increasing
attractiveness for
investors

¢ Increasing resilience to
environmental and
economic crises

¢ Increasing resilience to
climate change

¢ Increasing the ability to
adapt to changing
market, technological and
environmental
conditions.

* Reducing the risk
associated with disposal
costs and potential
sanctions for improper
waste handling

¢ Developing new
markets and business
models focusing on
services such as leasing
schemes, subscription
services or offers that
allow customers to return
and recycle products

* Opening up new
revenue streams and
building lasting
relationships with
customers

issues related to
circular practices
Communication with
suppliers and other
stakeholders
Employee involvement
throughout the process
of implementing
circular economy
business models
Effective conflict
management skills
Training programs
supporting employee
development
Promoting a culture of
openness, innovation
and cooperation

Good leadership
Knowledge exchange
Creating joint social
initiatives in a network
of cooperation
Building partner
relationships with
suppliers, customers,
local communities and
regulators in the
context of supporting
circular practices

I1.3. Action processes
Introduction of internal
policies to promote
recycling,
minimization of waste
Lean management
Strategies and business
models of np. CSR
management,

Quality,
environmental, energy
management systems,
etc.

Product and process
innovations

Ecodesign

Product lifecycle
management
Cooperation and
partnerships, e.g.
industrial symbiosis

and adaptation to
market innovations
and practices in
sustainable
development and
circular economy
Cooperation with
customers

Building strong
relationships with
local communities,
including NGOs and
educational
institutions

Active participation in
industry associations
and networks that
promote the circular
economy

1.2.1. Employees /
stakeholders
Developing a culture

[2,29,84]

and values that
support sustainability
and the circular
economy.
Organizational
policies that support
sustainable practices
and the circular
economy.

Applying circular
economy principles in
day-to-day operations
to reduce waste and
increase sustainability

I.2.2. Tangible assets
Investing in
technologies that
support circular
economy practices,
such as recycling and
waste management

[12,32,44,77,79,85]

systems

Upgrading facilities
and equipment to
support circular
economy practices
and improve
operational efficiency
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Supply Chain
Management

Implement asset
lifecycle management
systems that monitor
and analyze the
performance, cost,
and potential risks
associated with each
asset

Investments in green
infrastructure, such as
solar panels, water
recovery systems or
solutions to improve
the energy efficiency
of buildings
Applying practices
such as recycling
construction materials
or reusing machine
parts in other
activities within the
organization

1.2.3. Intangible [6,10,17]
assets

Creating a culture that
prioritizes
sustainability and
circular economy
principles.

Providing ongoing
training and
development
opportunities to
enhance employees'
skills in circular
economy practices.
Internal stakeholder
relationship
management that
emphasizes
transparency,
collaboration, and
commitment to
sustainability
Knowledge
management systems
that enable the
collection, sharing and
use of information on
sustainable practices
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Brand and reputation
for commitment to CE
practices

Source: own elaboration based on a search in the SCOPUS database [on 19/04/2024].

Implementing the CE strategy in enterprises can have both a short-term and long-term impact
on increasing an organization's resilience. The short-term benefits of circular resilience include, above
all, reducing operating costs [35], increasing production efficiency [86], improving the brand image
[32], enhancing compliance with environmental regulations [24], and accessing new forms of funding
[34]. Long-term benefits include increased resilience to regulatory, economic, and climate change
changes [14]; innovation development [87]; building long-term relationships with customers and
suppliers [80]; and reducing waste disposal risks [44]. Undoubtedly, regulatory changes at the macro
level, along with a shift in consumer awareness and the need to adapt to new market trends, serve as
the most significant triggers for the implementation of the CE strategy in organizations. Individual
"mediators" support the implementation of the above requirements in the company's strategy, with
particular attention to interpersonal processes such as open communication between management
and employees, conflict management skills, training program implementation, good leadership [62],
knowledge exchange [10], and fostering a culture of openness, innovation, and cooperation.
Companies can also use several management solutions, such as lean management and ecodesign [41],
supply chain management, or standardized management systems [79].

6. The Metal Industry Factory — Case-Study’s Results

The organization described in the case study is a worldwide company, operating in the metal
industry. The company has delivered to customers ready solutions for many different industries such
as automotive, wind, industrial, food, and beverage. The company was established at the beginning
of the 20th century and has operated in over 100 countries employing more than 40,000 people. In
Poland, the company has its important production plant in this part of Europe, located in Greater
Poland. The manufacturing unit in Poznan has had a long history that started in the 1960s. The
government-owned company was equipped with all the operations needed not only to manufacture
final products but also to manufacture and regenerate tolling etc., not to mention the social and
medical facilities for its employees. With the privatization of the company, at the beginning of the
’90s, some operations and activities started to be outsourced (not product manufacturing-related
processes) and recently there has been a focus on product production, not on the supporting
processes.

The manufacturing process starts with the forging and turning processes that are followed then
by the grinding and assembly process. However, depending on the customers, the factory serves
them with final products (ready to be used in certain applications — external customers) and
components, that are sold to other factories of the company (understood as internal customers),
subjected to further processes.

From the company’s global perspective, due to worldwide expansion to emerging markets, the
structure of income but also external capacities opening, the company has changed its strategy to
manufacturing. As a result, the company started to disinvest its non-strategic or capital-intensive
assets. One of the manufacturing areas affected strongly by disinvestment is related to forging
activities. Changing company strategy has had a direct influence on the manufacturing plant in
Poland. In addition to the global strategy shift, there has been also market uncertainty regarding the
delivery of raw materials (steel) and related costs of materials, high energy prices, and the goal of
being carbon neutral. Considering those factors as well as additional internal factors (such as working
conditions, and local branding) the company’s management started to discuss the future of the local
forging process. Thus, the case study is based on the forging department, which the company has
been analyzing in terms of its closure or development that would require heavy investments.

The forging process has been performed from the beginning of the manufacturing plant
establishment, in a dedicated and separate large building of the factory. The process has operated on
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three (depending on the product range) forging presses, operating at 45% efficiency. Within the last
years, the presses have been upgraded to fulfill the minimum safety requirements and achieve CE
marking (according to the regulations). Nevertheless, the presses have required regular maintenance
due to their condition not mentioning about heading many breakdowns. The condition mentioned,
of course, has also influenced the quality level of parts manufactured on the presses. Even if the scrap
level, calculated at 2%, has been at an acceptable level, the rework level, calculated at 8%, has been
considered very high. It means that the following production steps must put additional effort into
making the parts according to the specifications. The forging process, due to its nature, has been also
the most significant, for the factory, from the energy usage perspective. On top of that it is important
to mention that the building for the forging process, constructed in 60’s, has not been renovated for
years and has required heavy investments. On top of that company’s management has thought that
itis necessary to adjust the building to current needs both from employees, branding as well as health,
safety, energy, and environmental perspectives.

The decision-making process about the future of the forging department has taken a long time
for the management however recent events like the war in Ukraine have just caused higher priority
for creating the conclusion. Steel, as a raw material, purchased mainly from Russia, no longer has
been on the agenda for the company, not only for the plant in Poland but for all other factories of the
company. New sources of steel from China or Europe started to cause logistics issues (China) and
cost implications (Europe).

Within the decision-making process, the company’s management decided to follow the IMO
model according to Table 3.

The multidimensional analysis included seven categories of inputs and six categories of
mediators — criteria for the analysis. Each of the mediators has its weight, as decided by the
organization’s management, depending on the mediator’s importance. The weights were needed at
the time of the multidimensional analysis summary and designing the final decision regarding
strategy for the forging department.

Each mediator has been evaluated in terms of impact presence (score 1) or lack of impact (0). The
main question asked was whether full investment, partial investment, or closure has an impact on
finance, suppliers, HR, EHS, and quality divided into internal and supplier quality as well as the
OTD and facility management.

Table 3. IMO model application in metal industry company.

Inputs Mediators Outputs
Macroeconomic data and Finance. Achievement of cost efficiency
projection for next 3 years and ~ Suppliers. with closure of forging.

a trends analysis for the metal Lack of steel raw material
industry.

Metal industry data to
calculate the competitiveness.
Company’s financial data for
last 5 years — the data has been
collected from MRP (Material

Requirements Planning)

Human resources (working
issues.

Increase of purchasing power
at suppliers.

Diversity of material sources.
Elimination of old-technology
and tough (from employees’
perspective) processes.

conditions).

Environmental, energy, health
and safety aspects (including
being CO: free).

Quality internal and external.
Suppliers on time delivery.
Forging facility and media.

system.

Real estate market data, which
enabled to evaluate the price
and costs of properties.
Employee market trends.
Supplier market research to
secure the right
competitiveness baseline.

Step forward for the company
regarding CO2 neutrality.
Less number of internal
quality issues

Needed more focus on
suppliers’ management and
quality.
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Energy market data and Needed further decision
benchmark regarding regarding the future of the
decarbonization programs. forging building.

Source: own elaboration based on metal industry company's internal data, from years 2020-2023.

Once the inputs and mediators have been defined detailed analysis has been performed.
Presence of impact or lack of impact was multiplied by the weight and a sum was calculated in each
of the three scenarios. Detailed analysis has been presented in Table 4.

Table 4. Detailed analysis of the mediators impact on three different scenarios.

Weight Full investment Partial investment Closure
Category
Impact  Result Impact  Result Impact Result
Finance 0.35 0 0 0 0 1 0.35
Suppliers 0.25 0 0 0 0 1 0.25
HR 0.15 1 0.15 1 0.15 0 0
EHS 0.05 1 0.05 1 0.05 1 0.05
Quality internal 0.025 1 0.025 1 0.025 0 0
Quality external 0.025 0 0 0 0 1 0.025
On time delivery 0.1 0 0 0 0 1 0.1
Facility 0.05 1 0.05 1 0.05 0 0
Sum 0.275 0.275 0.775

Source: own elaboration based on metal industry company's internal data, from years 2020-2023.

Discussing the results of the analysis the highest sum (0.775) has been assigned to the closure of
the forging production area. It means that this is the most desired result of the strategy for the forging
area. From the financial point of view, the closure of the forging shop is economically the best solution
considering the investment needed (building, process, CO: decarbonization, etc.) and lower costs of
the components on the external market. From the suppliers’ perspective, there is also an important
impact as the company would increase the purchasing volumes at them so the negotiation position
would also be better. On top of that, the company will not need to take care of the raw materials that
have recently been issued. Of course, the company needs to take care of suppliers’ management but
it does not seem, for the company, to be an issue.

The decision to invest (fully or partially) would impact the HR processes as the forging process
can be perceived as a tough process and would require changes to the expectations of employees and
to attract newcomers. Closure of the forging area would not have an impact in a longer perspective
in terms of personal processes. The group dismissal process would require to proceed but this is a
one-time activity. Looking at other HR aspects, the closure of forging does not influence it as there
will be no recruitment and employee retention processes involved.

As forging is a high energy-demanding process, the closure of this production department will
have an important influence on the manufacturing unit energy usage and the same situation is with
the waste generation. On top of that such decision will impact positively the organization’s
achievement of CO: neutrality. From the quality point of view, outsourcing forging production will
play an important role in the external quality area. Supplier quality management processes will need
to be at a higher level, allowing solving quality issues immediately to continue production at the
factory. Suppliers’ on-time delivery results will be important for assuring the production schedule
according to a plan. There will be much less possibility to change the schedule once not all the
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production steps will be under the company’s dependence. From the facility management point of
view closure of the forging shop has no impact as no modernization activities will be in place. There
will need to be a decision on how to proceed with the building itself, but it is a result of the closure
rather than a factor influencing the decision.

Changes that are happening in the business environment have influenced the organization (as a
capital group) from many angles. Strengthening business results (e.g. new markets, higher margin)
together with societal and environmental expectations made the company rethink the operating
model. Reshaping this operating model has had a direct impact on the Polish Factory with its rich
legacy. The impact has been mainly associated with the low-efficient and high-energy production
process, which is the forging process. Unexpectedly the war in Ukraine caused issues with the
availability of materials and delays in the deliveries. On top of that the price of materials increased
heavily. The organization, having contingency plans, has been able to recover quickly from
difficulties and continue its production. The production was continued however at much higher
costs, that not always have been covered by customers through higher product prices. All those
circumstances caused the organization to finally decide (as some attempts at the decision were taken
in the past) how to move forward to achieve long-term results and be more resilient and agile in the
changing World. The organization decided to use the IMO model for the decision-making process
regarding the future of the forging production area. Many aspects were considered in this model and
as a result, the forging shop will be closed. CE strategy in the organization will firstly allow to mitigate
the risk through buying components for its production (not as raw material) from different regions,
such as Europe, China, USA. Secondly, increasing the purchasing power of suppliers will positively
impact the organization in the scope of negotiation processes, quality, and service received.
Resources, that would be needed for investment into a forging shop, might be used differently,
supporting the development of other organization areas. The investments can be more effective for
the desired company’s production processes, which are assembly processes (e.g. automatization,
robotization). In a long-term perspective organization will be more energy efficient and will operate
with no usage of fossil fuels. This has been one of the most important environmental declarations
from the company’s top management. It has been expected that such a strategy, towards
decarbonization, will not only support the environment as such but also will open a new business
opportunity. We can expect that more and more companies and people will start buying components
and products from the suppliers taking care of the environment (in the scope of being COq-free).

7. Conclusions, Limitation and Future Research

The issue of circular resilience in organization includes several aspects that emphasize the
complexity and novelty of the approach while pointing out its limitations and potential further
directions of research. The article presents various CE strategies while using the IMO model to
identify aspects of the circular economy at the micro and macro levels that have a positive impact on
the resilience of the organization. One of the biggest problems with implementing circular strategies
is the complexity and opacity of requirements and guidelines, which in turn affects the lack of
detailed understanding by managers of the impact of circular strategies on organizational resilience
in the microeconomic context. Lopes de Sousa Jabbour et al. analyzed and conceptualized the impact
of circular business models on operational decision-making in various areas of the entire product life
cycle [17]. It indicates that the resilience of an organization is primarily influenced by the adoption of
an appropriate CE business model based primarily on 4.0 technologies and the integration of
stakeholders in the supply chain [17]. This allows you to take advantage of opportunities and sense
market threats and properly prepare resources to achieve resilience through business circularity.
Also, Borms et al. emphasized that companies with a higher degree of circularity show greater
resilience both during crises and under normal operating conditions [13]. Kennedy and
Linnenluecke, on the other hand, argued that CE research sometimes ignores aspects related to
resilience, which can lead to the promotion of business practices that do not strengthen companies'
ability to cope with disruption, which in turn can lead to problems with adaptability [14]. When
analyzing empirical data, it should also be emphasized after Bressanelli et al. that CE can also be a
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catalyst for both product and process innovation, which in turn can also strengthen the resilience of
the organization [85]. Results indicate that corporate sustainability, organizational resilience, and
corporate purpose merge to achieve long-term corporate survival [88].

The literature review in this article allows, based on the IMO model used, to identify the key
factors influencing the implementation of circular strategies in industry. On the other hand, focusing
on the external and internal context of the organization made it possible to understand the dynamics
between these factors and the company's activities in the context of CE. The results of the study only
confirm the claim of Diaz and Baumgartner and Alonso-Almeida et al., who consider it crucial to
have European policies and global regulations in promoting circular practices [26,35].

This article also provides important empirical data that allows for a deeper understanding of
how theory can be effectively transformed into business practices. The results of the study show that
the metal industry, which is a highly resource- and energy-intensive sector, can also apply specific
circular strategies that not only have a positive impact on the efficiency of resource management but
above all increase resilience to market and environmental changes at the microeconomic level.

The closure of the forging shop was preceded by a multifaceted analysis. The analysis was part
of the evolutionary management in the metal parts manufacturing unit, in a preventive and long-
term manner. It was therefore a measure to strengthen organizational resilience from a short- and
long-term perspective. From one side organization has had already some level of resilience to be able
to recover quickly from the start of the war in Ukraine, which was a major event in recent years
(delivery and costs of steel as raw material to the organization’s forging process). On the other hand,
it caused the organization to make a final decision regarding the future of the challenging (from
different perspectives, mentioned before) process. The activities decided by the organization’s
management (as IMO model outputs) will only strengthen the resilience and bring some new
business opportunities soon. Nevertheless, the organization needs to focus now more on the proper
management of a chain of suppliers, as will be more dependent on them going forward. This is the
area that shall be considered from the resilience point of view.

That study is not without limitations, calling for future research. The limitation of the study was
the analysis of the practice of only one company, which on the other hand allows for a deeper
understanding of the specifics and challenges related to the implementation of such strategies in the
industrial reality, of the metal industry. Future research should focus on a deeper recognition of
intermediaries that could strengthen the link between the circular economy and organizational
resilience. In addition, there is a need for further research on the practical application of circular
strategies in different industrial contexts and their impact on different aspects of companies'
operations, which can include both micro and macroeconomic perspectives.
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