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Abstract

This study investigates how companies can conceptualize and enable circular economy

(CE) principles and opportunities through integrated reporting (IR) practices and,

specifically, the principle of integrated thinking (IT). To this aim, the study carries out an

interventionist research-based case study about a small-sized agri-food company and

applies Systems Thinking tools (namely a sub-system diagram and a stock and flow dia-

gram). The findings demonstrate that IR concepts played a performative role, favoring a

better understanding of the business domain and of CE-related activities and opportuni-

ties, also in the perspective of developing future strategies. Overall, the research sug-

gests that IR and CE may be jointly used but more research and emphasis on the

principle of IT, particularly to facilitate decision-making, are recommended.
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1 | INTRODUCTION AND BACKGROUND
TO THE RESEARCH

Many reports account that our world is on the shrink of a huge col-

lapse. Scarcity and overexploitation of resources, climate change,

pollution, famine, and poverty are phenomena frequently cited as

the results (or side-effects) of the business activities carried out by

organizations in the modern economy and across the world

(e.g., Brown, 2012; FAO, 2019; UN - United Nations, 2015). In this

context, calls from several parts are pointing toward more responsi-

ble management of resources, at the same time emphasizing the

need for organizations across the world to better conceptualize the

opportunities given by sustainability and, subsequently, to embed

sustainable strategies within their internal decision-making systems

(e.g., Vitale et al., 2019). At the same time, companies all over the

world are stimulated by their stakeholders to increase the level of

transparency in reporting and disclosing their strategies, actions,

and the results consequently generated in terms of economic,

social, and environmental impacts (e.g., de Villiers et al., 2014;

Eccles & Krzus, 2011; Gray et al., 1996).

A lively debate has subsequently characterized the scenario at

different levels (e.g., political, academic, operational) thereby leading

to the emergence of many proposals and many innovations in the field

of sustainability management and reporting. As an example, we could

point to the Agenda 2030 promoted by the United Nations and the

related definition of the 17 Sustainable Development Goals, to be

achieved by 2030 (UN - United Nations, 2015). Overall, organizations

are progressively pushed toward the adoption of more responsible

behavior, with the ultimate goal of saving resources and mitigating

the consequences and the side-effects of their actions, at the same

time finding and applying solutions profitable for their shareholders

(Riccaboni & Leone, 2010), if and when possible (e.g., Hussain

et al., 2018). Business organizations have certainly embraced the chal-

lenges aforementioned over the last few years, in order to not only

address market's and customers' needs in a very dynamic context but

also ensure the sustainability of their business model and the
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sustainability of their actions—in terms of the impacts and effects gen-

erated internally and externally. Stated differently, business organiza-

tions are said to look more and more at the broad field of

sustainability no longer as an environmental and communication-

related domain, but as a core part of their business model, to be

exploited to increase performance over time (e.g., Bernal-Conesa

et al., 2017; Stubbs & Cocklin, 2008).

With specific reference to this study, the focus is primarily placed

on the concept of circular economy (hereafter CE), the principles it

entails from an operational point of view, and the tools that might be

used to create awareness and understanding within teams of man-

agers, and with the ultimate goal to assist decision-making and influ-

ence future strategy development.

Although differently defined (e.g., Kirchherr et al., 2017 and

Moraga et al., 2019), in broad terms, a CE can be viewed as an eco-

nomic system where products and services are traded in closed-loop

cycles. As emphasized by its label, a CE is a system in contrast with

the linear-oriented system that has traditionally characterized our pro-

duction processes (so-called “linear economy,” Millar et al., 2019).

Indeed, a CE is seen as an economy that is regenerative by design, to

retain as much value as possible of products, parts, and materials

(EMF, 2013a) thereby reducing or eliminating waste.

Although this approach can generate an array of short- and long-

term benefits (e.g., Park et al., 2010), its ultimate goal and strength are

to create a system that allows for longer life of resources and a

decrease in the waste generated by our activities (EMF, 2013a;

EMF, 2015; Kraaijenhagen et al., 2016) through an integrative

approach of a few core principles based on a functioning of circularity

expressed by the concept of “feedback loop” (or “closed-loop,” see

Richardson, 1999 and Sterman, 2000).

Particularly, several studies (e.g., Jawahir & Bradley, 2016; Reike

et al., 2018) advocate designing CE systems relying on the so-called “6Rs
of CE,” that is, Reduce, Reuse, Recycle, Reproduce, Redesign, Recover.

The identification of the 6Rs of CE has certainly offered an opportunity

to organizations across the world and from various industries not only to

investigate their operations and eventually rethink their processes but

also to engage in a discussion—internally within the team of owners/

managers and/or externally, with their stakeholders—relying on a more

established set of CE-related concepts and terms (i.e., using a shared

meaningful glossary and a common representation). This is fundamental

for companies and managers operating in various geographical areas of

the world and in different industries and previous research witnesses the

increasing relevance gained by CE in this regard (e.g., Dossa et al., 2020;

Greer et al., 2020; Ki et al., 2020).

However, extant literature also emphasizes that there are several

gaps still under-researched. In detail, previous research underlines the

opportunities as well as the difficulties related to the full implementa-

tion of CE principles within organizations (e.g., Kirchherr et al., 2018),

especially if they are small-sized (e.g., Prieto-Sandoval et al., 2019)

and/or family-owned ones (e.g., Núñez-Cacho et al., 2018).

In this context, this study looks at accounting- and reporting-

based practices as tools able to play a performative role, that is,

assisting companies to conceptualize and exploit CE terms and oppor-

tunities, and develop future sustainable strategies.

If, on one hand, extant literature already emphasized that

accounting-based corporate reporting practices and logic could offer

powerful support to organize and disclose effectively data and infor-

mation about CE-related activities (e.g., Stewart & Niero, 2018) as

well as systemic and sustainable value-creation processes (e.g., Kunc

et al., 2021), on the other hand, further evidence of how those princi-

ples and reports may be used in practice to support companies inter-

nally to discuss strategies and actions, and subsequently account for

them, is still lagging and advocated (e.g., Geissdoerfer et al., 2017;

Kunc et al., 2020). About this study, such a performative role of

accounting-based tools would eventually not only facilitate dialog and

discussion within companies but also foster sustainable business prac-

tices (Brown & Dillard, 2014).

In addition to these considerations, we underline that previous stud-

ies (e.g., Barnabè & Nazir, 2020) advocated that a more general principle

of integration and connection should guide organizations in applying the

“R-principles of CE” aforementioned, thereby allowing the identification

and management of the hierarchy of interrelationships existing among

business units, functions, and resources within a specific business envi-

ronment. Notably, the integration mentioned above also refers to the

necessity of embedding CE concepts into a company's decision-making

and policy analysis processes, thereby increasing its performance and

competitive advantage (e.g., Pieroni et al., 2019) and going beyond the

“mere” consideration of more established and already in place CE-related

activities (Chen, 2009 and Reike et al., 2018).

Particularly, this study focuses on integrated reporting practices

(IR) and the principle of integrated thinking (IT) which represents the

underlying guide of the IR approach.

Based on the integrated reporting framework (IIRC, 2013a, 2021),

IR has emerged not only as one of the latest innovations in the field of

corporate and sustainability reporting (e.g., Adams, 2015; Atkins

et al., 2015; Busco et al., 2018; Dumay et al., 2016; Eccles &

Krzus, 2011; Pistoni et al., 2018) but also as a potentially good fit for

organizations interested in managing holistically and sustainably their

strategies (Brown & Dillard, 2014; Kunc et al., 2020) and, subsequently,

monitoring and representing comprehensively CE-related data and

information (Stewart & Niero, 2018). If on one side, extant literature

witnesses that companies worldwide and across several industries are

engaging with IR practices (e.g., de Villiers et al., 2020; Gibassier

et al., 2019) and with CE-related measuring and reporting procedures

(e.g., Elia et al., 2017; Geissdoerfer et al., 2017; Gunarathne

et al., 2021), on the other side, the interplays between IR and CE seem

to be still under-researched, with a few exceptions (e.g., Barnabè &

Nazir, 2020). In detail, the performative role of IR principles and tools

to support the development of sustainable CE-related strategies is yet

missing, to our knowledge. Specifically, several calls for more insights

about the modalities through which companies experience IR to and CE

emphasize this gap (e.g., Kunc et al., 2020; Stewart & Niero, 2018).

With this said, the research question addressed in this study is

the following one: how can companies conceptualize and enable CE

principles and opportunities through IR practices and, specifically, the

principle of IT?

This research question is addressed with the development and

presentation of a case study (Ryan et al., 2002; Yin, 1994) about a
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family-owned small-sized company operating in the agri-food sector.

The case study was developed according to an interventionist

approach (Dumay, 2010; Dumay & Baard, 2017; Jakkula et al., 2006;

Suomala, 2009), relying substantially on the principle of IT, and

through the use of Systems Thinking tools (Meadows, 2008;

Senge, 1990), namely, a sub-system diagram and a stock and flow dia-

gram (Sterman, 2000).

The article is structured as follows. Section 2 presents the con-

cept of CE and the so-called 6R principles of CE. Section 3 illustrates

the key concepts of the IR Framework and presents the principle of

IT. Section 4 describes the research design, while Section 5 reports

the results of the case study. Section 6 provides our discussion,

followed by some limitations to this study and ideas for future

research.

2 | KEY CONCEPTS AND THE 6RS OF THE
CIRCULAR ECONOMY

Moving away from traditional linear oriented economic systems

(Millar et al., 2019) organized on the basis of the “take-make-use-dis-

pose” paradigm (EU - European Union, 2014a), a CE looks to design

and apply a model where unused does not exist and waste is reduced

and treated to generate new value. Although differently defined

(e.g., Kirchherr et al., 2017 considered 114 definitions of CE while

Moraga et al., 2019 discussed the concept of CE both sensu stricto

and sensu latu), a CE can be viewed as an economic system where

products and services are traded in closed-loop cycles, thereby

increasing their usage and reducing waste. A CE system is therefore

restorative and regenerative by design, with resources kept in func-

tion longer and with the ultimate benefit of increasing the degree of

resilience of our economic, natural, and social systems (EMF, 2013a).

However, “CE” is a label that not only considers production processes

and flows of materials but also entails the presence of various dimen-

sions of the operations and the performance which are inter-

connected circularly (e.g., see Murray et al., 2017 when discussing the

social and ethical dimensions of a CE).

The fundamental idea underlying a CE is conveyed through the

concept of feedback loop (Richardson, 1999; Sterman, 2000) that

makes circularity visible, manageable, and operating in practice. A

“feedback loop” is generated when two or more variables are circu-

larly connected, thereby creating a closed-chain of cause and effect

relationships among such variables: for example, X affects Y, then Y

affects Z and ultimately Z affects X, thereby closing the loop and

determining a circular relationship between X-Y-Z.

Consequently, a CE is no more viewed and “perceived” as an open-

ended system (Kunc et al., 2020); instead, it is viewed, thought of, and

managed as a circular framework dependent on a few fundamental loops,

which are interconnected and dependent on one upon the other.

Previous literature provided several frameworks devoted to rep-

resenting the loops involved in a CE system as well as their interplays.

For instance: both the European Commission (EU - European

Union, 2014a, p. 5) and the Ellen MacArthur Foundation (EMF, 2013a,

2013b) theorized frameworks where patterns of feedback processes

are represented and interlinked to form the architecture of a CE-

based economic system. Digging back in previous literature,

Stahel (1982) developed a framework based on four main exercises,

that is, Reusing, Repairing, Remanufacturing, and Recycling. Other

authors subsequently expanded this original proposition elaborating

more complex frameworks. As an example, Govindan and

Hasanagic (2018) present a 6R representation of a CE that adds the

processes of Recovering and Redesigning to the previous ones; addi-

tionally, 9R, 10R, or 11R approaches are also presented by previous

studies (see Reike et al., 2018 for a review).

Notably, in this study, we will refer to the 6R of CE framework,

whereby the concepts of the 6R exercises can be explained as

portrayed by Figure 1 and described by Table 1. Specifically, the label

“6Rs” refers to six main principles that are at the basis of the organi-

zation and management of a CE (EMF, 2013a; Reike et al., 2018) that

is, Reduce (R1), Reuse (R2), Recycle (R3), Reproduce/Remanufacture

(R4), Redesign/Repurpose (R5), and Recover (R6).

As a whole, the 6Rs of CE provide an integrative framework to

organize and manage circularly business operations, at the same time

providing several inputs to disclose information and measures related

to such activities. In more detail, Table 1 describes each of the 6Rs

of CE:

Previous literature already listed and spotted the numerous bene-

fits of a CE-based system which could be even seen as intuitive and

clear (Kunc et al., 2020) such as the minimization of the use of virgin

materials for economic activity (Andersen, 2007), material cost sav-

ings, reduced price volatility, improved security of supply, potential

employment benefits, as well as reduced environmental pressures and

impacts (EU - European Union, 2014a). Additionally, from an organiza-

tional and management point of view, previous literature also empha-

sized that the 6R framework can assist organizations in reflecting

about CE-related data and information (Govindan & Hasanagic, 2018)

thereby favoring a better conceptualization of the business domain

under analysis (e.g., Reike et al., 2018).

Subsequently, this framework can be regarded as an integrative

approach able to support organizations in conceptualizing, designing,

and carrying out their CE-related strategies and actions and to ulti-

mately ensure “sustainable value creation in the economy, society,

and the environment” (Jawahir & Bradley, 2016, p. 108). In this regard

and contrariwise, previous studies (e.g., DeLorenzo et al., 2019; Ieng

Chu et al., 2013; Korhonen et al., 2018; Murray et al., 2017; Park

et al., 2010) underlined that companies across the world engage with

CE and CE-related reporting practices for several different reasons,

such as: establishing legitimacy, adopting isomorphic behaviors (e.g., if

compared to the competitors or the global context), adhering to insti-

tutional regulations, and providing an increased disclosure to specific

categories of stakeholders.

It is the authors' opinion that all the considerations aforemen-

tioned open and fuel the debate about a twofold goal to be assigned

to analyses in the field of CE: first, the complex hierarchy of

R-processes active in a CE-oriented system should be rigorously iden-

tified and taken into account; second, data and information
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about such loops and their interrelationships should be not only trans-

parently and adequately communicated to relevant stakeholders

through an organization's reports but also used to increase under-

standing and awareness within the organization about value creation

processes, thereby steering decision-making and informing strategy

development toward sustainable paths of value creation.

Within this context, we look at the performative role that might

be played by accounting-based tools and, in detail, we focus on the

Integrated Reporting framework (promoted by the International Inte-

grated Reporting Council - IIRC) and its underlying principle of IT as a

viable solution for organizations interested in identifying their CE

activities and R-loops, and subsequently, managing and disclosing data

and information.

3 | INTEGRATED REPORTING AND THE
PRINCIPLE OF INTEGRATING THINKING

3.1 | An overview of integrated reporting
principles and concepts

There has been increasing concern that conventional corporate

reporting is insufficient for providing information to the stakeholders

(Adams et al., 2011; Cohen et al., 2012; Gray et al., 2014) specifically

when the activities carried out generate impacts and consequences

that go beyond the economic dimension of affairs, and when organi-

zations have to manage a complex system of resources and activities

within their business domain (e.g., Eccles & Krzus, 2011).

Acknowledging such factors, several frameworks, regulations, and

methodological proposals have been created, launched, and analyzed

over the last few years with the ultimate goal not only to stimulate

and sustain organizations across industries and regions all over the

world to make financial as well as non-financial data and information

accessible for the stakeholders (e.g., see the European Union's Direc-

tive 2014/95/ about the disclosure of non-financial information; EU -

European Union, 2014b), but also to use them internally, to support

decision-making and the development of sustainable strategies, par-

ticularly Circular Economy ones (e.g., EU - European Union, 2020).

Within this debate, and with the ultimate goals of focusing on Cir-

cular Economy, we point to the experience and the work in the

domain of corporate reporting promoted by the International Inte-

grated Reporting Council (IIRC). As stated by its official website

(https://integratedreporting.org/the-iirc-2/), IIRC is “a global coalition

of regulators, investors, companies, standard setters, the accounting

profession, academia and NGOs,” engaged with corporate reporting

to “promote communication about value creation, preservation, and

erosion as the next step in the evolution of corporate reporting.” One

of the main results of its activities so far has been the predisposition

of a practical “framework” meant to support organizations to disclose

financial and non-financial information through one single report. In

detail, IIRC has produced a reference Framework for Integrated

Reporting (IIRC, 2013a, updated recently—IIRC, 2021) and several

background papers devoted to providing key information and insights

into the process of representing key concepts and principles underly-

ing the Framework (e.g., IIRC, 2013b, 2013c).

The Framework is rooted in the consideration, representation,

and communication of data and information pertaining to four catego-

ries of elements: inputs, business activities, outputs, and outcomes.

These elements are the building blocks for an organization's business

model and its value-creation system, as portrayed by Figure 2.

The capitals are the resources at an organization's disposal and

represent the main inputs to the business model, thereby being trans-

formed into outputs and outcomes through the business activities that

are carried out. The IR Framework categorizes the capitals into six

main categories, as follows: financial; manufactured; intellectual;

human; social and relationship; natural. As mentioned, the business

activities turn the inputs into outputs (i.e., products, by-products, ser-

vices, and waste) and outcomes (in terms of the effects of the capitals,

and also internal and external impacts, such as externalities).

To function properly and smoothly, the IR approach needs to be

effectively based on a few key principles. Whereas the IR framework

itself describes a set of core “guiding principles” that provides organi-
zations with the theoretical and operational instructions to prepare

and present their integrated report in the specific context of analysis

(i.e., strategic focus and future orientation; connectivity of informa-

tion; stakeholder relationships; materiality; conciseness; reliability and

completeness; consistency and comparability—see IIRC, 2021), a more

general principle underpins the whole integrated approach, that is IT,

as we will describe in Section 3.2. For the moment, it is fundamental

to underline that value creation is represented (Figure 2) as happening

Raw Materials 
and other inputs Waste 

Materials 
Manufactured 

Use of products 
and by-products 

R1 Reduce 

R2 Reuse 

R3 Recycle 

R6 Recover 

R5 Redesign/Repurpose 

R4 Reproduce/Remanufacture 

F IGURE 1 Representation of
the 6Rs of the circular economy
framework [Colour figure can be
viewed at wileyonlinelibrary.com]

BARNABÈ AND NAZIR 451

https://integratedreporting.org/the-iirc-2/
http://wileyonlinelibrary.com


through all the stages of the process and is managed as a circular and

dynamic feedback-oriented loop, whereby the capitals are continu-

ously organized and exploited to create value over the short-,

medium- and long-term for the financial investors and a range of

other stakeholders.

Previous research already witnessed that IR is not only a wide-

spread innovation in the field of corporate and sustainability reporting

(e.g., Adams, 2015; Atkins et al., 2015; Busco et al., 2013, 2018;

Dumay et al., 2016; Eccles & Krzus, 2011; Pistoni et al., 2018) but it is

also widely and increasingly applied in the business world by organiza-

tions from various industries and geographical areas to report their

performance holistically (e.g., de Villiers et al., 2020; Gibassier

et al., 2019). In this context, a growing body of literature is pointing

out some of the key strengths of this approach. For example, IR is said

to help organizations create value, by better understanding their busi-

ness domain and identifying the drivers of long-term value

(Adams, 2015). Previous research also found out a positive correlation

between IR practices and environmental performance (e.g., Omran

TABLE 1 The 6Rs of CE: Description

Typology of R-

process Description

Reduce

(R1)

It mostly focuses on the initial phases of the product life-cycle, and points to the reduced utilization of resources in pre-

manufacturing, energy-materials and other resources during the manufacturing stage, as well as to decreased emissions

and waste during the utilization phase (Jawahir & Bradley, 2016; Reike et al., 2018).

Reuse

(R2)

It indicates the reuse of the product many times, as a whole or about its parts after its first life cycle is completed, thereby

reducing the use of virgin materials and favoring the manufacturing of newer products or components (Kirchherr

et al., 2017).

Recycle

(R3)

It is the ability to convert materials that would be considered waste into new materials or products (Kirchherr et al., 2017,

Reike et al., 2018).

Reproduce/

Remanufacture

(R4)

It entails reprocessing products that have been already used, thereby bringing them back to their original state using as many

components as possible without loss of functionality (EMF, 2015; Jawahir & Bradley, 2016).

Redesign/Repurpose

(R5)

It includes updating product design for the next generation of products, however utilizing to this aim components, materials,

and resources from the previous generation of products (Morseletto, 2020).

Recover

(R6)

It is the process through which products at the end of their utilization are collected, disassembled, and cleaned to be used

subsequently again in new product life cycles (Gray & Charter, 2007).

Abbreviations: CE, circular economy; IR, integrated reporting.

F IGURE 2 Integrated reporting framework. Source: IIRC (2013a, p. 13)—“With permission from the International Integrated Reporting
Council 2020 (C)” [Colour figure can be viewed at wileyonlinelibrary.com]
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et al., 2021), as well as a reduction in information asymmetries with

the stakeholders and a decrease in a firm's cost of debt

(e.g., Gerwanski, 2020). Subsequently, IR is said to support the effi-

cient and productive allocation of capitals by investors (Beck

et al., 2017; Giorgino et al., 2017; Melloni et al., 2016) and, overall,

improve stakeholders' engagement (e.g., Sierra-García et al., 2015;

Torelli et al., 2020). Moreover and more recently, extant literature

emphasized that IR may have the potential to play a relevant role

not only for the external disclosure of CE information but also,

internally, as a support for the analysis and management of the

scarce resources at disposal (Kunc et al., 2020; McNally

et al., 2017) and operating as a mechanism of change (Stubbs &

Higgins, 2014). In this context, IR would play a fundamental perfor-

mative role enabling dialog and discussion within teams of owners

and managers, thereby also fostering sustainable business practices

(Brown & Dillard, 2014). Last, and with reference to this study, IR is

recognized as a potentially good fit for organizations interested in

representing holistically and comprehensively their activities and

strategies in a CE-oriented perspective (Barnabè & Nazir, 2020;

Stewart & Niero, 2018).

Key to its successful implementation and use is the principle of IT,

which underpins the IR framework and represents its core assumption.

3.2 | The principle of integrated thinking

The main managerial principle underpinning the IR framework is IT

which can be described as “the active consideration by an organiza-

tion of the relationships between its various operating and functional

units and the capitals that the organization uses or affects”
(IIRC, 2021, p. 3).

This principle, to effectively support decision-makers, entails con-

sidering not only the connectivity among an organization's business

units, functions, and resources but also the interdependencies and the

trade-offs existing among the factors affecting value creation in that

context. Last, IT entails considering:

• the capitals used by an organization;

• the capacity of the organization to respond to stakeholders' needs;

• the changes made by an organization to cope with the external

environment and the risks and opportunities it is presented with;

• the organization's activities, performance, and outcomes in terms

of impacts on the capitals (past, present, and future).

Notably, the principle of IT stated in the IR framework is not strictly

related to the pursuit of one dimension of value creation (e.g., the

financial rather than the social or the environmental one), but to

the necessity of establishing connectivity among all of the factors at

the organization's disposal and contributing to generate value over

time. Stated differently, IT is to be regarded as a fundamental manage-

rial principle favoring integrated decision-making and actions that

“consider the creation, preservation or erosion of value over the short,

medium and long term” (IIRC, 2021, p. 3).

If effectively applied, IT is said to facilitate a thorough and rigor-

ous representation of the key resources, processes, and results of an

organization (IIRC, 2016), thereby increasing its disclosure toward—

and the engagement of—relevant stakeholders (Rinaldi, 2020) and

aligning the organization's purpose and business model to market

opportunities, in a sustainable perspective (Busco et al., 2017). To

reach the aims aforementioned, however, IT cannot remain a “nice”
theoretical principle; rather it has to be interiorized and become part

of the internal culture of an organization (Dumay & Dai, 2017; Feng

et al., 2017) and of its way of thinking, making decisions, and acting

(La Torre et al., 2019). In this way, IT would help organizations to con-

ceptualize not only the complex pattern of relationships within the

organization's business domain but even the unobservable

(Malafronte et al., 2020; Malafronte & Pereira, 2021). In the end, as

argued by IIRC (IIRC, 2021, p. 3) “the more that integrated thinking is

embedded into an organization's activities, the more naturally will the

connectivity of information flow into management reporting, analysis

and decision-making.”
Whereas on one side previous research extensively discussed the

potentials of this principle and defined its meaning and theoretical

boundaries (e.g., Adams, 2017; Busco et al., 2021; Feng et al., 2017;

Guthrie et al., 2017; Oliver et al., 2016), on the other side further

research is needed to understand how IT may actually be

operationalized when applied in practice to support an organization in

investigating its business domain and conceptualize its value creation

processes, also in CE terms.

4 | RESEARCH DESIGN

This study investigates how companies can conceptualize and enable

CE principles and opportunities through IR practices and, more specif-

ically, the principle of IT.

To this aim, the research design entailed developing a case study

with an interventionist research approach where IR concepts were

used in combination with Systems Thinking tools (Meadows, 2008;

Senge, 1990), specifically a sub-system diagram and a stock and flow

diagram (Sterman, 2000). More details about each choice are provided

below.

The potentials and strengths of case studies (Eisenhardt, 1989;

Yin, 1994) to explore and explain how management accounting in

practice works—both in terms of the techniques, procedures, and sys-

tems which are used and how they are used—are recognized by a

wide literature (e.g., Hoque et al., 2017; Ryan et al., 2002;

Scapens, 1990). Particularly, this case study is about a family-owned

small-sized company operating in the agri-food sector in the Mediter-

ranean area (more specifically, in Italy) called Small Farm Ltd. (this is

the disguised name of the company).

We believe that the business case is a peculiar one since the agri-

food industry is interested in (and by) the transition to CE and several

studies already witnessed the breadth of applications that can be

found in this regard in this domain (e.g., Esposito et al., 2020;

Muscio & Sisto, 2020). Additionally, the geographical area is one of
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interest for the research question addressed in this study. The

European context provides a relevant setting given the great rele-

vance that the European Union is assigning to CE and CE-related

practices not only as a means of ensuring sustainability in environ-

mental terms but also in social and economic ones

(e.g., Domenech & Bahn-Walkowiak, 2019). Furthermore and nota-

bly, the case study focuses on a small-sized organization that is

family-owned. This kind of organization is not only quite wide-

spread worldwide (and, predominantly, in Italy) but also increasingly

eager to engage with the use of management accounting and sus-

tainability practices and reporting tools (e.g., Broccardo

et al., 2019; Le Breton-Miller & Miller, 2016)—also in terms of CE

activities and opportunities (Barnabè & Nazir, 2020; Prieto-

Sandoval et al., 2019). However, these organizations quite often

lack the competence to do so (e.g., Bianchi, 2002) and are managed

heavily relying on the owners' prior and tacit knowledge that is not

adequately shared and transmitted across different generations of

owners (Giovannoni et al., 2011).

It is the authors' opinion that all these motivations make this case

study the ideal fit for the development of interventionist research, as

explained subsequently. As underlined by Dumay (2010, p. 46),

although not always widely accepted (Suomala, 2009), “interventionist
research has its foundations in traditional observation-based case

study research but differentiates itself by allowing the researcher to

become fully immersed in the phenomenon being studied.” The

underlying idea is that most of field-based case study entails some

degree of interventionist research, thereby not allowing for a

completely independent and objective analysis of the case study and

the practices under investigation. An interventionist approach, on the

contrary, advocates the participation of the researcher that collabo-

rates with the organization in developing actual solutions to problems

(Jakkula et al., 2006; Suomala, 2009). In this way, the researcher is

able not only to extend the case study methodology but also to make

both a theoretical contribution and an organizational contribution—by

assisting critically and constructively the organization, analyzing data,

implementing change, solving and ameliorating problems

(Dumay, 2010; Dumay & Baard, 2017). In this specific case, the inter-

ventionist approach was motivated due to the owners' initial—even

though partial—lack of knowledge about CE principles and their will to

“find” technical as well as managerial solutions to implement

internally.

In total, 13 meetings (see Table 2 for more details) were organized

and carried out with the three owners of the company: two of them

are 2nd generation owners (A, B), while the third one is a third genera-

tion owner (C). As shown by Table 2, part of the meetings were

devoted to presenting the principles and concepts of IR, from a theo-

retical point of view. Subsequently, the meetings entailed analyzing

and modeling the organization's resources, activities, and CE initia-

tives, having the IR framework (IIRC, 2013a; IIRC, 2021) and the prin-

ciple of IT as the underlying key points of reference.

In more detail, after a preliminary collection of data and informa-

tion, the intervention during the case study was structured as a four-

step process:

1. introduce and explain key IR concepts and principles (specifically,

IT), and subsequently utilize such concepts to describe the comp-

any's business domain, thereby identifying the key capitals, busi-

ness activities, outputs, and outcomes;

2. rely on the main concepts of IR to develop a subsystem diagram

for the company's business domain;

3. translate the subsystem diagram into a more detailed stock and

flow diagram, thereby operationalizing the principle of IT;

4. build on the theoretical framework presented in this study and the

information gathered through steps 1, 2, and 3 of the intervention

to analyze the company's operations and discuss available CE-

related opportunities with the owners, as to further develop strat-

egies of value creation.

Notably, the researchers brought into the intervention the use of Sys-

tems Thinking tools (Meadows, 2008; Senge, 1990) considering this

methodology as a viable fit for the purpose of this study. In broad

terms, we can describe Systems Thinking as a holistic approach to

analyze how systems work and can be managed; it is also a set of

techniques and tools that will support analysts, learners, and decision-

makers in facing problem-solving tasks and complex issues. When

applied in real-world case studies, Systems Thinking tools also provide

the opportunity to reorganize existing information and visualize it

thereby creating a “new” visual representation of such knowledge

about the domain under analysis (Barnabè et al., 2019; Maani &

Cavana, 2000).

In detail, we first introduced a specific visual tool named sub-

system diagram. Subsystem diagrams show the broad architecture of a

system (or a model, or a map), and are particularly useful since they

convey information on the boundaries and the level of aggregation

used to analyze such domain (Sterman, 2000). Moreover, these dia-

grams may provide useful insights to understand the relationships and

the interplays among variables and/or sectors that are internal for the

organization under analysis, and those that are external to it

(Sterman, 2000). Subsequently, the researchers introduced the use of

a stock and flow diagram, developed with the Vensim PLE software.

Stock and flow diagrams consist of variables (stocks—boxes, i.e., the

capitals at an organization's disposal; flows—arrows adding to, or sub-

tracting from, the stocks—i.e., inflows and outflows; other variables)

connected by causal linkages among such variables. Each causal link is

assigned a polarity, either positive (+) or negative (�) to clarify how

the dependent variable changes when the independent variable

changes. A positive link (+) means that if the cause increases, the

effect increases above what it would otherwise have been, and if the

cause decreases, the effect decreases below what it would otherwise

have been. A negative link (�) means that if the cause increases, the

effect decreases below what it would otherwise have been, and if the

cause decreases, the effect increases above what it would otherwise

have been. When more variables are connected circularly, they create

a “feedback loop,” either positive (or reinforcing, generating growth)

or negative (or balancing, inducing equilibrium and stasis).

These tools were considered particularly suitable not only to

operationalize the concept of IT, as defined by the IR framework, but
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also to visualize and take into consideration the circular processes

(i.e., the feedback loops) which represent the core idea of a CE and

its activities. Notably, previous research already provides some

examples of the application of Systems Thinking tools in the domain

of CE (e.g., Bassi et al., 2021; Franco, 2019). Additionally, it is to

underline that, throughout this part of the intervention, one of the

researchers played the role of modeler and facilitator (Vennix, 1996)

for the interactive modeling process, thereby stimulating and guiding

the discussion among the owners and explaining technical details,

when needed.

As an aid during the case study, we used several sources and

relied on multiple data collection methods to increase the validity and

reliability of this research through triangulation (Patton, 1987). Nota-

bly, data and information were also gathered through written docu-

ments and informal discussions (additional to the meetings described

in Table 2). Written documents include the company's annual

accounting records as well as several other documents and reports

available at the time of the analysis.

5 | RESULTS

Small Farm Ltd. (the disguised name for this organization) is a family-

owned small-sized company operating in the agri-food sector in the

Mediterranean area (Italy). The company can be described as a tradi-

tional farm, whose key resources are represented by livestock, crops,

fruit trees, vineyards, olive trees, as well as equipment and machinery.

The business activities carried out by the company pursue the twofold

aim of producing goods to be sold on the market and satisfy the family

needs, thereby ensuring sustainable management of the company

(in economic, environmental, and social terms) and with a perspective

of ongoing concern. In this context, all the resources at disposal need

TABLE 2 Case study overview: Meetings, topics, and participants

Meeting no. Topic(s) Length Participant(s)

1 Collection and preliminary analysis of data and

information available.

Discussion about the project, the schedule, the key

concepts, and the goals to pursue.

Presentation of IR concepts and principles.

2 h 2nd generation owners (A), (B), and 3rd generation

owner (C)

2 Case-study starts

IR Capitals

• Financial

• Manufactured

• Intellectual

IR Business activities

1.5 h (C)

3 IR Capitals:

• Human

• Social and relationship

• Natural

IR Business activities

IR Outputs (products, services, and by-products)

45 min (C)

4 IR Capitals, Outputs, Outcomes, and Waste 45 min (A), (B), (C)

5 IR Capitals, Outputs, Outcomes, and Waste - Summary

and recap

20 min (C)

6 IR Outputs, Outcomes and Waste in a CE perspective 45 min (A), (B), (C)

7 IR Outputs, Outcomes and Waste in a CE perspective -

Summary and recap

20 min (C)

8 Development of the sub-system diagram and analysis

from an IT perspective

45 min (C)

9 Refinement of the sub-system diagram

Circular Economy, R loops and IT

Development of the stock and flow diagram

2,5 h (A), (B), (C)

10 Refinement of the stock and flow diagram

Circular Economy, R loops and IT

1 h (A), (B), (C)

11 Policy analysis about Circular Economy behavior and

future decision-making

1 h (A), (B), (C)

12 Policy analysis about Circular Economy behavior and

future decision-making

1 h (A), (B), (C)

13 Case study recap and feedback 1 h (A), (B), (C)

Abbreviations: CE, circular economy; IR, integrated reporting.
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to be properly managed and exploited to create value, and strong

interrelationships among the various sectors of the company are con-

tinuously managed to reduce unused and waste. A web of relation-

ships with external stakeholders (e.g., suppliers, customers, trade

associations, banks and financiers) are necessary to run the company

profitably and sustainably.

According to the four-step process outlined in the research

design section, and after a preliminary collection of data and informa-

tion, we scheduled various meetings with the owners of the company,

each of them tailored on specific concepts, and with the ultimate aim

to increase the owners' conceptualization of CE-related concepts and

opportunities in this business domain.

The first step entailed introducing and explaining key IR concepts

and principles (specifically, IT), and subsequently utilize such concepts

to describe the company's business domain, thereby identifying the

key capitals, business activities, outputs, and outcomes. To this aim,

we introduced extensively the IR framework (IIRC, 2013a) explaining

its core terms and concepts (meeting no. 1), and subsequently, we

facilitated the discussion in order to utilize IR key concepts and con-

ceptualize how this specific domain is structured (meetings 2–5).

Table 3 presents the results from this process with the information re-

organized according to the key concepts of IR, that is: capitals, busi-

ness activities, outputs, and outcomes.

Table 3 was developed by interviewing and collaborating with the

three owners of the company and having the IR framework

(IIRC, 2013a, 2021) as the underlying structure of reference. This

table clarifies which are the main resources (the “capitals,” divided

into six categories) at the organization's disposal, its key operations

(i.e., the “business activities”), and the results (both in terms of “out-
puts” and “outcomes”) thereby generated. Specifically, the concept of

“capitals” was quite relevant to organize and run these meetings and

identify the resources considered to be strategically relevant for the

Small Farm Ltd. Notably, all the categories of capitals (i.e., financial,

manufactured, intellectual, human, social and relationship, and natural)

theorized by the IR framework (IIRC, 2013a, 2021) are displayed in

Table 3 and were discussed at the company.

As one of the owners (Owner C) emphasized, “I already thought

of our resources mainly in material, natural, and financial terms. This

classification definitely helps me to think about our resources

adopting a different perspective and from different angles.”
This stage of the intervention also entailed (in meetings

no. 6 and 7) starting to discuss CE-related activities with the owners,

using Table 3—that is, IR concepts tailored for this company—as the

underlying basis and introducing progressively CE-ideas. The logic of

CE was said to be seen as “completely coherent and implemented in

an agri-food company like this one” (Owner A), even to the extent to

consider key CE-related principles and suggestions as straightfor-

ward. As one of the owners (Owner B) underlined, as an example,

“we do not have waste, or at least, the waste is at minimum. What-

ever we produce has some value, even what is residual becomes a

by-product or is reused as new raw material. As examples, think

about the following ones: chipboard, sawdust, mowing, straw, and

compost.”T
A
B
L
E
3
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The second step of the analysis (meetings 8–9) required to fur-

ther elaborate the information summarized in Table 3 and gathered

with the initial meetings to develop a diagram representing the comp-

any's business domain. As mentioned in the research design, we

developed a sub-system diagram (Figure 3) that summarizes graphically

the key elements in the domain under analysis.

The sub-system diagram was developed reorganizing and filtering

data and knowledge about the business domain to describe the capi-

tals, the inflows and outflows to and from them, and the key agents

(the owners and/or external stakeholders) involved in this process. In

this regard, this subsystem diagram was developed also to clarify

where the boundaries for the company are set, and which key flows

(i.e., inflows and outflows adding to—or subtracting from—the capitals)

are generated about the company's business activities.

As mentioned by the 3rd generation owner (Owner C), “certainly,
this is a way to structure our reasoning and that helps to represent

what is going on in and about our business.”
Notably, in building this diagram each group of resources and the

flows were depicted with the color and the name of the category of

capitals theorized by the IR Framework (IIRC, 2013a, 2021). All the six

categories of capitals theorized by IIRC (2013a, 2021) are represented

in the diagram.

This step of the intervention also entailed discussing the con-

cept of integration and, subsequently, starting looking for relation-

ships and interactions between capitals and activities at the

company.

As mentioned by Owner B, “we already had a rough idea of our

resources and how they change over time, but we definitely needed

to start thinking in a more structured way about our company, to look

for relationships among them. And, also, to understand what to do in

the future.”
This led to the third step of the intervention (meetings no. 9–10).

In detail, to identify and portray the relationships among all the com-

ponents aforementioned, thereby operationalizing the principle of

Integrated Thing, activities in this step of the case study were devoted

to translating the subsystem diagram into a more detailed stock and

flow diagram (see Figure 4). From a technical point of view, we remind

that stock and flow diagrams consist of variables (stocks—boxes,

i.e., the capitals at an organization's disposal; flows—arrows adding to,

or subtracting from, the stocks, i.e., inflows and outflows, and other

variables) connected by causal linkages among such variables, along-

side their polarities (denoting the direct or indirect influence between

a cause and an effect).

F IGURE 3 Subsystem diagram for Small Farm Ltd [Colour figure can be viewed at wileyonlinelibrary.com]
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The stock and flow diagram displayed in Figure 4 shows the busi-

ness domain under analysis as modeled during the intervention and

partially refined after each meeting to prepare the following one.

As one of the owners mentioned (Owner A), commenting on the

process of transforming data and information into the stock and flow

diagram, “it is different to look at our company in this way, to actually

see on the paper what it is made of and how complex it is.”
Although the complexity of the stock and flow diagram was con-

sidered substantial, the diagram fueled and supported discussion

among the owners also allowing a more in-depth analysis of the

company's operations and their mutual interdependencies. In detail,

having the stock and flow diagram as the underlying basis, the con-

cepts of “causal relationships” among various variables, and of “trade-
offs” among different typologies of capitals (as represented in this dia-

gram) were addressed. This entailed analyzing with the owners how

the resources at the organization's disposal are affected and affect

(i.e., generating impacts on the inflows and the outflows to and from

such capitals) other capitals, to create value over time. The result of

this analysis is summarized in Table 4.

Trade-offs and causal relationships are building blocks of the IR

approach and key concepts underlining the IT principle, since their

identification and analysis allow understanding how connectivity and

integration happen in practical terms and, about this study also how

they feed into a CE-oriented system.

As an example, consider Figure 5 (that was rearranged to increase

its readability) that presents a feedback loop of length #10 (i.e., with

10 active cause-and-effect relationships among the variables involved,

which are circularly connected).

The figure presents a feedback loop centered on a typical CE-

related issue for an agri-food company, that is, the generation and use

of compost, as follows:

1. Increasing Investments,

2. increases the rate “Birth rate + Acquisitions” (in this case through

the new acquisitions on the market),

3. increases Livestock,

4. increases Waste added to compost,

5. increases New Compost,

6. increases Compost generation,

7. increases Compost ready to use,

8. increases Compost sold,

9. increases Cash flow from operations,

10. increases Liquidity,

11. thereby and eventually, increasing Investments and closing

the loop.

Notably, this is an example of a positive feedback loop able to gener-

ate growth (from the disposal and management of waste) due to the

F IGURE 4 Stock and flow diagram for Small Farm Ltd [Colour figure can be viewed at wileyonlinelibrary.com]
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TABLE 4 IR elements in the stock and flow diagram for Small Farm Ltd

Typology of
capital Capitals/stocks Inputs Outputs

Linkages with other

capitals from
(affected by)

Linkages with other

capitals to
(affecting)

Financial Liquidity Cash flow from

operations

Bank loans + New

equity + New

subsides

Investments

Withdrawals

• Manufactured

• Natural

• Human

• Social and

relationship

• Manufactured

• Intellectual

• Human

• Social and

relationship

• Natural

Manufactured Machinery &

Equipment

Machinery &

Equipment IN

Machinery & Equipment OUT • Financial

• Manufactured

• Intellectual

• Human

• Social and

relationship

• Financial

• Manufactured

• Natural

Manufactured Warehouse of

items and

spare parts

Items and spare parts

stored

Items and spare parts used

Items and spare parts sold

• Manufactured

• Human

• Social and

relationship

• Manufactured

• Financial

Intellectual Intellectual

capital

New licenses,

concessions, and

knowledge

Licenses and concessions

expiring + knowledge

obsolescence

• Financial

• Social and

relationship

• Manufactured

• Social and

relationship

Human Staff + Skills +

Experience

Hiring rate + increase

in skills and

experience

Layoffs and obsolescence of

skills and experience

• Financial

• Social and

relationship

• Natural

• Manufactured

• Social and

relationship

Natural Livestock Birth rate

+ Acquisitions

Death rate + Sales • Financial

• Natural

• Social and

relationship

• Natural

• Financial

• Social and

relationship

Natural Plants and Trees

growing stage

Seeding Growing • Financial

• Natural

• Human

• Manufactured

• Natural

Natural Plants and Trees

grown stage

Growing Harvesting • Natural • Natural

Natural Warehouse of

food and seeds

Food and seeds

stored

Food and seeds sold

Food and seeds used

• Natural

• Social and

relationship

• Human

• Financial

• Natural

Natural Waste to dispose Waste generated Waste disposed • Natural

• Manufactured

• Natural

Natural New Compost Waste added to

compost

Compost generation • Natural • Natural

Natural Compost ready

to use

Compost generation Compost used

Compost sold

• Natural

• Social and

relationship

• Natural

• Financial

Social and

Relationship

Social and

Relationship

capital

New relationships and

alliances

Obsolescence of relationships

and alliances

• Intellectual

• Human

• Social and

relationship

• Financial

• Manufactured

• Intellectual

• Human

• Natural

Abbreviation: IR, integrated reporting.
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conceptualization and exploitation of the trade-offs among a few cap-

itals at the company's disposal (in this case, the starting point is an

investment that initially drains Liquidity but will subsequently allow

increasing livestock, compost, and, eventually, liquidity, thereby clos-

ing the feedback loop).

The last and final step of the intervention (meetings no. 11–12)

entailed building on the theoretical framework presented in this study

and the information gathered through steps 1, 2, and 3 of the inter-

vention to analyze the company's operations and discuss available

CE-related opportunities with the owners, also to develop strategies

of value creation.

Specifically, the tables and the diagrams resulting from the previ-

ous steps of the process were used to inform discussion and reflec-

tion, in two directions.

First, to extensively discuss if and where the 6Rs of CE were active

in this domain and, second, to explore how they could be further

exploited to assist decision-making and, subsequently, develop future

sustainable CE-related strategies. The former task of this analysis is

F IGURE 5 An example of a feedback loop for Small Farm Ltd [Colour figure can be viewed at wileyonlinelibrary.com]

TABLE 5 Examples of the 6Rs of CE for Small Farm Ltd

Typology of CE
R-loop Examples at the small farm

Reduce

(R1)

Acquiring items, seeds, and goods in big quantities, reducing packaging and waste.

Exploiting experience, knowledge, skills, technology, and maintenance activities to reduce the usage rates (e.g., of

equipment).

Consuming less natural resources as possible.

Reducing CO2 and other gas emissions.

Reuse

(R2)

Reusing items and spare parts, when they are disassembled, maintained, and subsequently reused.

Acquiring second-hand tools, equipment, and machinery.

Reusing some products and by-products which become “new” raw materials (e.g., seeds).

Recycle

(R3)

Recycling any material or residual component that may have value for the company (e.g., paper, iron, mowing).

Recycling fuels and disposing of potentially harmful substances.

Reproduce

/Remanufacture

(R4)

Rebuilding some pieces of equipment and machinery to specifications of the original products, using recycled, reused, or

repaired items (and some new parts).

Redesign / Repurpose

(R5)

Inventing new tools and pieces of equipment with old spare items.

Recover

(R6)

Water recovering.

Exploiting end-of-life products.

Recovering basic materials.

Abbreviation: CE, circular economy.
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summarized in Table 5, while the latter is addressed subsequently

through the presentation of a few key feedback loops (Table 6 and

Figure 6) and in the discussion section, also providing some quotes.

Part of the information displayed in Table 5 was not entirely

new to the owners as the discussion revealed that the more

established concepts and ideas of a CE were already in place at the

company, with the principles of R1 (Reduce), R2 (Reuse), and R3

(Recycle) extensively known and already practiced. As a 2nd gener-

ation owner (Owner B) emphasized, “maybe we did not always call

it circular economy. Certainly, the idea of extending the life of our

equipment and reusing and recycling items is at the very core of

what an agri-food organization does. But I understand that there

is more.”

In this regard, the discussion and the diagrams developed

throughout the case study helped to conceptualize where additional

Rs of the CE were active at the company or could be strengthened/

activated in the future.

To this aim, and starting from the stock and flow diagram (that

contained a high number of feedback loops), the owners and the

researchers could identify and isolate a few feedback loops consid-

ered particularly relevant for the company (see Figure 6 for some

examples). Those loops, according to Daniel Kim's (1997) definition,

are key success loops (KSLs).

Whereas Figure 6 portrays graphically some examples of

what the owners considered to be relevant (i.e., key success)

loops identified during the development of the case study,

TABLE 6 Examples of key success loops for Small Farm Ltd

Feedback

loop no.

Typology and lengthof

feedback loop Variables included in the loopand description of the feedback loop

B1 Negative (Balancing)

1

An increase in investments

Decreases the stock of Liquidity

B2 Negative (Balancing)

4

An increase in Investments

Increases Hiring rate + Increase in skills and experience

Increases the stock of Staff + Skills + Experience

Decreases Cash flow from operations

eventually impacting Liquidity and new Investments

R1 Positive (Reinforcing)

5

An increase in Investments

increases Machinery and Equipment IN (i.e., purchased)

increases the stock of Machinery & Equipment

increases Machinery & Equipment OUT (in this case, sold), that in turn

increases Cash flow from operations

thereby increasing the stock of Liquidity and new Investments

B3 Negative (Balancing)

5

An increase in Investments

increases Maintenance activities

increases Avg time machinery and equipment discharge (i.e., the lifetime for these items),

thereby decreasing Machinery & Equipment OUT

and, subsequently,

impacting Cash flow from operations and the stock of Liquidity and new Investments

B4 Negative (Balancing)

7

An increase in Investments

increases Hiring rate + Increase in skills and experience

increases the stock of Staff + Skills + Experience

increases Maintenance activities

increases Avg time machinery and equipment discharge

decreases Machinery & Equipment OUT

thereby eventually and subsequently impacting Cash flow from operations, Liquidity, and

new Investments

B5 Negative (Balancing)

1

An increase of Layoffs and obsolescence of skills and experience investments

Decreases the stock of Staff + Skills + Experience

B6 Negative (Balancing)

1

An increase of Machinery & Equipment OUT (e.g., sold, discharged, or disassembled)

Decreases Machinery & Equipment

R2 Positive (Reinforcing)

5

An increase of Machinery & Equipment OUT (in this case, disassembled)

Increases Items and spare parts stored

Increases Warehouse of items and spare parts

Increases Items and spare parts used

Increases Machinery and Equipment IN

Thereby increasing the stock of Machinery & Equipment

B7 Negative

1

An increase in Items and spare parts used

decreases Warehouse of items and spare parts

462 BARNABÈ AND NAZIR



Table 6 presents the main technical information about such

loops, that is:

• their label and progressive numeration—for a straightforward iden-

tification the letter “B” is used to denote negative/balancing loops,

while the letter “R” is used for positive/reinforcing loops;

• length—in terms of the number of causal linkages active within

each loop;

• description—explicating the chain of causal connections across

each loop thereby clarifying its functioning.

Overall, Figure 6 and Table 6 refer to nine feedback loops (seven

balancing loops—inducing stasis or equilibrium, and two reinforcing

loops—generating growth) considered by the owners as good examples

of relevant loops for the organization's business activities and strategies.

6 | DISCUSSION

This study investigated how companies can conceptualize and

enable CE principles and opportunities through IR practices and,

specifically, the principle of IT. To pursue this aim, a case study—

about a family-owned small-sized company operating in the agri-

food sector (the Small Farm Ltd.)—was developed with an inter-

ventionist approach. One of the main motivations behind this

study is that if on one hand, CE is acquiring relevance and is

increasingly applied worldwide, on the other hand, its conceptuali-

zation and systemic operationalization stills seem to lag

(e.g., Kirchherr et al., 2018), thereby calling for more research

(e.g., Kunc et al., 2020; Stewart & Niero, 2018).

A four-step approach was followed to develop the case study and

pursue its intended aims. Subsequently, we will provide our discussion

for the findings stemming from each of those steps.

The first step entailed introducing and explaining key IR concepts

and principles (specifically, IT), and subsequently utilizing such con-

cepts to describe the company's business domain, thereby identifying

the key capitals, business activities, outputs, and outcomes. The use

of IR concepts revealed to be instrumental for a better conceptualiza-

tion of the domain under analysis. Specifically, the concept of “capi-
tals” was quite relevant to organize and run the initial meetings and

identify the resources considered to be strategically relevant for the

Small Farm Ltd. Notably, all the categories of capitals theorized by the

IR framework (2013a and 2021) were identified and discussed during

the meetings (see Table 3). Having defined the key resources at the

organization's disposal (the capitals) also helped to quickly identify

inputs to and outputs from them, as well as to conceptualize which

are the main outputs and outcomes for the company and where the

boundaries for this business domain are set. It is the authors' opinion

that the knowledge acquired in this step of the process goes beyond

the understanding and use of IR concepts and principles. In this con-

text, the IR framework and IR terms started playing a performative

role (Brown & Dillard, 2014) in guiding the discussion among the

researchers and the owners and enabling the latter ones to purpose-

fully think about their business domain and conceptualize it. In detail,

step by step the discussion allowed creating a detailed description of

the company from an IR perspective, as summarized by Table 3 and,

F IGURE 6 Examples of key success loops for Small Farm Ltd [Colour figure can be viewed at wileyonlinelibrary.com]
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subsequently, by Figure 3 which is the main result of the second step

of the intervention (i.e., “rely on the main concepts of IR to develop a

subsystem diagram for the company's business domain”).
Notably, the data and the description contained in Table 3 and

Figure 3 were recognized by the owners as having a twofold meaning:

internally, making clear which are the building blocks for the organiza-

tion, the levers to be managed, the main outputs and outcomes

thereby generated, the boundaries of the system, and the key catego-

ries of relevant stakeholders being involved; and, externally, providing

a description potentially useful to communicate relevant information

to the organization's stakeholders and increase their future engage-

ment. This is in line with part of the literature that underlines the

potentials of IR to serve both internal and external purposes

(e.g., Adams, 2017; Busco et al., 2013).

At this point, the case study extensively focused on the principle

of IT. As we mentioned, IT in IR is described as “the active consider-

ation by an organization of the relationships between its various oper-

ating and functional units and the capitals that the organization uses

or affects” (IIRC, 2021, p. 3). Specifically, this phase of the interven-

tion entailed “translating the subsystem diagram into a more detailed

stock and flow diagram, thereby operationalizing the principle of IT.”
The decision of relying on Systems Thinking tools

(Meadows, 2008; Senge, 1990) was dictated by the necessity to ana-

lyze and represent holistically (but also technically) the specific

domain under analysis, specifically about key concepts such as causal

relationships, trade-offs, and feedback loops, which are key both for

the IR approach and CE principles.

The feedback collected at the end of the intervention (meeting

no. 13) confirmed that the use of Systems Thinking tools was appreci-

ated since it allowed direct interaction among the owners and

between them and the researchers, also generating a technical and

comprehensive representation of the domain under analysis and its

underlying complexity (Barnabè et al., 2019). As the 3rd generation

owner (Owner C) explained, “it is not always easy to grasp that every-

thing is connected with almost everything. Quite often we just act

and run our operations in a straightforward manner. But the idea of

integration is key to understand where we should focus to save

money, time, and resources.”
In detail, joint consideration of Figure 4 and Table 4 specifi-

cally clarifies how the principle of IT was practically applied and

subsequently represented during the case study, thereby making

the unobservable visible, as suggested by previous literature

(e.g., Malafronte & Pereira, 2021). From a technical point of view,

the stock and flow diagram and the discussion among the owners

that stemmed from its development and analysis allowed not only

describing the complexity embedded in this domain (through the

concepts of stocks and flows, causal connections, and polarities of

causal linkages) but also identifying where trade-offs among capi-

tals, processes, and units are active across the whole company

(see Figure 5 for an example of a feedback loop used to address

the concept of trade-off).

As the third generation owner mentioned, “Sometimes it is useful

to remind that everything is connected here. What we have done here

is a good exercise to make this complexity come to the surface - or, at

least, a bit of it.”
This is in line with the bodies of literature that assign a relevant

role to IR-related tools and diagrams (e.g., Kunc et al., 2020), the prin-

ciple of IT in IR (Adams, 2017; Busco et al., 2021), and Systems Think-

ing tools (e.g., Maani & Cavana, 2000; Meadows, 2008;Senge, 1990;

Sterman, 2000) in identifying connections within a business domain

and clarifying where leverage points might exist. Even more relevant

is the fact that this step stimulated the owners of the company to

think in terms of feedback loops (Richardson, 1999)—considered as

“the lowest meaningful units of analysis” (Kim, 1997)—and focusing

on single factors, resources or actions.

This finally (i.e., the last step of the case study) allowed identifying

and discussing patterns of value creation and opportunities to be

exploited in a CE-oriented perspective (building on the theoretical

framework presented in this study and the information gathered

through steps 1, 2, and 3 of the intervention).

Overall, as the 3rd generation owner (Owner C) underlined, this

process was “not only useful to understand better our business, but

also to understand better ourselves and the way in which we think

and operate. It will be a bit easier to improve from there.”
This is coherent with the extant literature that emphasizes the

potential role of IR practices for facilitating a deep internal change

(e.g., Feng et al., 2017) and the development of an organization's

internal culture (e.g., Dumay & Dai, 2017).

The first result of this process is represented by the examples of

Key Success Loops (Kim, 1997) displayed in Figure 6 and described in

Table 6. In broad terms, we underline that the task of managers/

owners and the goal of a successful and sustainable strategy would be

that of strengthening positive feedback loops, at the same time

removing and/or properly managing the negative ones (Senge, 1990;

Sterman, 2000). More specifically, the opportunity to analyze key

leverage points and paths of value creation was considered one of the

“most relevant contributions” of this case study (as stated by the 3rd

generation owner). This allowed moving from a static and quite tradi-

tional view of how value creation works in an agri-food organization

to consider the opportunities given by a CE and with a dynamic and

future-oriented perspective.

More specifically, exploiting the methodological choice of an

interventionist approach, the case study allowed using again IR con-

cepts and the tables and the diagrams we already mentioned

(e.g., Tables 3 and 4, and Figures 3–6) to explore where the 6R loops

of CE were active for this company (see Table 5) and, subsequently,

support future strategy development about them.

In this way, analysis and discussion with the owners of the com-

pany were further stimulated and facilitated. Specifically, the discus-

sion within the team revealed that all of the 6R loops are active for

the company, even though attention and emphasis are mostly given

to processes that are both basic and core for an agri-food company,

such as those related to material flows (i.e., R1—Reduce, R2—Reuse,

and R3—Recycle). We already mentioned that this is in line with a

more traditional perspective about CE (e.g., Chen, 2009), and can be

considered a basic feature of an agri-food organization where “all
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waste is useful and of some value for us” (second generation owner—

Owner B).

Subsequently, the discussion led to the identification of a few

future strategies aimed not only at strengthening some internal and

traditional CE-related processes (e.g., R2-related activities) but also,

and more specifically, at opening the organization to external stake-

holders, especially in terms of fostering the relationships and increas-

ing the number and variety of agreements with the suppliers, some

customers, and a few trade associations. This second category of ini-

tiatives and strategies (e.g., reinforcing or making new agreements

with the suppliers to enable R4 and R6 CE-related principles—i.-

e., Remanufacture and Recover) was particularly and extensively dis-

cussed on the basis of the representation provided by Figure 4

(i.e., the stock and flow diagram) and with the lenses of both IT and

KSL. This eventually allowed understanding which capitals could be

involved in implementing the strategies above mentioned, and antici-

pate which consequences could be generated in the short- and long-

term by them.

In this context, IR was again fundamental in helping the owners

and the researchers to conceptualize how its principles and concepts

could be used internally and externally for communicating businesses

activities, goals, strategies, and results in terms of the CE, and to

understand that this happens within a broad integrated system.

Finally, we would underline again the strengths of an interven-

tionist perspective (Dumay, 2010; Dumay & Baard, 2017;

Suomala, 2009) to case study development: in this specific situation,

this approach allowed direct participation of the researchers and a

contribution to the analysis of the case study both in theoretical and

practical terms.

From a theoretical point of view, the case study demonstrated

that the fundamental concepts of the IR approach can play a perfor-

mative role (similarly to what happens with other management

accounting tools, e.g., Brown & Dillard, 2014), thereby being used to

inform discussion in teams (in this case, among the three owners of

the company and, also, the researchers) and conceptualize how the

business domain is structured.

From a technical point of view, the intervention allowed introduc-

ing and experiencing with an array of principles and tools (i.e., IR, Sys-

tems Thinking, etc.) able to contribute to the analysis and

operationalization of the CE and to represent holistically a specific

business domain, thereby practically applying the principle of IT.

7 | LIMITATIONS AND FURTHER
RESEARCH

Our study is not without limitations. One limitation is linked to the

presentation of a single case study, and this does not allow generaliz-

ing the findings and the insights thereby gained. However, the case

study selected for this study is to be considered relevant since it well

represents a typology of organizations (small-sized and family-owned

ones) widespread in the geographical area under investigation and

interested by the challenges raised by CE.

Second, the method adopted entails some technical challenges

about the understanding of IR and IT concepts and the use of Systems

Thinking which could be not easy to grasp. For this reason, we relied

on the interventionist approach to develop the case study, thereby all-

owing the researchers to play an active role throughout the whole

process. Different approaches to case study development could be

chosen and applied in future research.

Third, the diagrams developed during the intervention mainly pro-

vide a qualitative view of the business domain and the CE-related pro-

cesses in place. About this, the authors plan to analyze and address in

future research how quantified simulation models may be helpful in

this domain.
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