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Abstract

Purpose –This study seeks to: (1) discuss how the integrated reporting (IR) frameworkmayprovide the principles,
concepts and the key elements to support the analysis and representation of circular economy (CE)–related activities
and information; (2) explore how and to what extent current IR practices are including and disclosing CE-related
information; (3) investigate through an exploratory case study the interplays between IR and CE.
Design/methodology/approach – Building on a theoretical analysis of the interplays between CE and IR,
this study first performs textual content analysis on a dataset of 84 integrated reports to determine the type and
extent of CE-related disclosure. Subsequently, the article presents and discusses an exploratory case study
developed according to an action research perspective.
Findings –Through textual content analysis, the study provides data on CE-related reporting practices for 74
organizations operating worldwide, highlighting differences in reporting choices and emphasizing the role
played by IR concepts. Through the exploratory case study, this article provides insights on how IR principles
support the analysis and the (re)presentation of CE-related information.
Research limitations/implications – Content analysis is used to explore how and to what extent
companies disclose CE-related information, not to investigate the quality of such disclosure. Only one single
exploratory case study is used.
Practical implications –This article advocates to embed CEdata into integrated reports and according to IR
principles. The exploratory case study offers useful insights and examples.
Originality/value – This work represents one of the first studies advocating and exploring the interplays
between CE and IR. Additionally, this study aids in the development of a more standardized and established
terminology for CE research and reporting practices.

Keywords Circular economy, Integrated reporting, Value creation

Paper type Research paper

1. Introduction
This article builds on the current debate (e.g. EEA, 2016; Bourguignon, 2016; UNEP, 2018) on
how relevant it is for modern organizations engaging and subsequently communicating in an
effective and structured way circular economy (CE) data and information.

In contrast to today’s largely linear oriented systems (Millar et al., 2019), “a circular economy
represents a development strategy that enables economic growth while aiming to optimize the
chain of consumption of biological and technical materials” (EC, 2014b, p. iv). This certainly
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entails a deep transformation for organizations as well as consumers, moving from a linear-
oriented production and consumption system to a systembased on exercises aimed at reducing,
reusing, remanufacturing and recycling items, thereby excluding or limiting waste (Stahel,
1982; Andersen, 2007). Interestingly, this shift entails not only creating value from waste (e.g.
Abuabara et al., 2019) but also managing properly the scarce resources at an organization’s
disposal and its operational processes and, last but not least, adopting accounting and reporting
frameworks to facilitate the integration and subsequent communication of information on
systemic and long-term activities (e.g. Geissdoerfer et al., 2017; Kunc et al., 2020a).

Even though reporting practices in the field of CE are becoming more numerous (e.g.
Geissdoerfer et al., 2017), the literature reveals a research gap in this area (e.g. Korhonen et al.,
2018a) since no specific reporting standard and tailored measurement tools have been
developed yet or are still at a pioneering stage (e.g. Ellen MacArthur Foundation, 2015a).
Previous research (e.g. see Korhonen et al., 2018b) also emphasized that CE practices lack a
commonunderlying language, to the point that even a basic glossary of concepts is not existing,
shared and/or applied worldwide. Overall, these factors facilitate heterogeneous forms of CE
management, measurement and disclosure practices (e.g. Elia et al., 2017; Svensson and Funck,
2019; €Unal et al., 2019), spanning from qualitative to quantitative documents, based on a
number of quite different reporting tools and techniques (e.g. Garza-Reyes et al., 2019a).

Starting from these considerations, this article advocates an increased role for integrated reporting
(IR) practices (IIRC, 2013a) for the analysis and disclosure of CE-related data. Based on the integrated
reporting framework (IIRC, 2013a), IRhas emergednot only as one of the latest innovations in the field
of corporate and sustainability reporting (e.g. Eccles and Krzus, 2011; Adams, 2015; Atkins et al.,
2015a; Dumay et al., 2016; Busco et al., 2018) but also as a potentially good fit for organizations
interested in representingholisticallyandcomprehensivelyCE-related information (StewartandNiero,
2018; Kunc et al., 2020a). As we will discuss more extensively in Section 2, the IR Framework (IIRC,
2013a) is rooted on four categories of elements (inputs, business activities, outputs, and outcomes),
which are to be considered as the fundamental building blocks for any business model and value-
creation system and are connected circularly by a feedback-oriented mechanism. Overall, IR has the
potential to play a relevant role both for the external disclosure of CE information and, internally, as a
support for the analysis and management of the scarce resources at disposal.

With this said, this article has three main aims:

(1) Discuss how the IR framework may provide the principles, concepts and key
elements to support the analysis and representation of CE-related activities and
information;

(2) Explore how and to what extent current IR practices are including and disclosing CE-
related information;

(3) Investigate through an exploratory case study the interplays between IR and CE.

The first two aims are addressed not only from a theoretical point of view – i.e. reviewing the
relevant literature and developing a model able to emphasize the similarities and the
interplays between IR and CE –, but also performing content analysis (Krippendorff, 2004)
with the N-Vivo 12 Pro software within a dataset that included 84 integrated reports.
Subsequently, the third aim of the article is addressed with the presentation of an exploratory
case study (Ryan et al., 2002) about a company that is a world leader in the paper recycling
industry where it also provides waste management services.

Themanuscript is structured as follows. Section 2 presents some considerations about the
concept of CE and the key strengths of the IR Framework for the analysis and the disclosure
of CE-related information. Section 3 presents the research design, while Section 4 reports the
key results of the content analysis and presents the case study. Section 5 provides our
discussion, followed by some limitations to this study and ideas for future research.
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2. Literature review on circular economy and integrated reporting for circular
economy
2.1 The concept of circular economy
The literature provides several definitions for the term “Circular Economy” (e.g. Kirchherr
et al., 2017 analyzed 114 definitions of CE; Moraga et al., 2019 provided definitions of CE both
sensu stricto and sensu latu, thereby discussing the boundaries of this concept) and recognizes
that it may be addressed relying on various perspectives derived from different disciplines, at
the point that it is still seen as “a contested concept” (Korhonen et al., 2018a) fueling a lively
debate at different levels (e.g. academia and business world–Korhonen et al., 2018b). Within
this context, research on CE has been steadily increasing for the last decade, and a few
general frameworks presenting the concept and its core operational elements can be found in
the scientific (e.g. Mihelcic et al., 2003), business (e.g. Ellen MacArthur Foundation, 2014) and
the institutional world (e.g. EC, 2014a; UNEP, 2018).

In this study, we look at a CE as an economic system where products and services are
traded in closed-loop cycles, in contrast with the linear-oriented system that has traditionally
characterized our production processes (so-called “linear economy”, Millar et al., 2019). A CE
is seen as an economy that is regenerative by design, in order to retain as much value as
possible of products, parts and materials (Ellen MacArthur Foundation, 2013) thereby
reducing or eliminating waste. Subsequently, the ultimate goal is to create a system that
allows for longer life of resources, optimal reuse, refurbishment, remanufacturing and
recycling of products and materials (Ellen MacArthur Foundation, 2013, 2015b;
Kraaijenhagen et al., 2016).

As its name suggests, the key to the CE is the feature of circularity, conveyed by the
concept of “feedback loop” (Richardson, 1999). A feedback loop is formed when two or more
variables are circularly connected, e.g. A affects B, then B affects C and ultimately C affects A,
thereby closing the loop and determining a circular relationship between A-B-C (Sterman,
2000). This is even more relevant when we consider supply chain context, i.e. domains where
multiple agents (e.g. dealers and customers) commerce through the planning and control of
materials and information (Golroudbary and Zahraee, 2015) thereby creating a network of
interrelationships and feedback loops to be first identified and, subsequently, managed and
exploited. However, as emphasized by Sterman (2000, p. 12) it is challenging “discovering and
representing the feedback processes, which, along with stock and flow structures, time
delays, and nonlinearities, determine the dynamics of a system”.

In broad terms, a CE can be viewed and designed as a circular framework dependent on, at
least, four closed loops (see Figure 1) [1]:

Raw Materials
and other inputs

Manufacturing 

Use

R1 Reuse

R2 Repair

R3 Remanufacturing

R4 Recycling

Waste

Source(s): Adapted from Stahel, 1982

Figure 1.
Key operations and

loops in a CE
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(1) Reusing (loop1 1),

(2) Repairing (loop 2),

(3) Remanufacturing (loop 3),

(4) Recycling (loop 4).

According to this framework, interrelationships within a CE are characterized by flows of
materials moving not only downstream but also upstream and –more importantly – in closed
loops (Golroudbary and Zahraee, 2015). Within this context, the ultimate challenge for
modern organizations is to design a self-renewing economy that limits matter, energy flow
and ecological strain without limiting economic, social and technological development
(Andersen, 2007) and complete the shift from the linear to a circular (closed-loop) system
(Millar et al., 2019. This will likely require to rethink the production processes in use and to
evolve the business models once adopted (L€udeke-Freund et al., 2019; De Sousa Jabbour et al.,
2019). As shown by Figure 1, in the reasoning of CE, the traditional linear-oriented model of
inputs–operations–outputs and waste is now replaced by a model where unused does not
exist and waste is to be reduced and treated to generate new value – being reused, repaired,
remanufactured or recycled (see the loops from R1 to R4 in Figure 1). Interestingly, Figure 1
also demonstrates the exercises of the life-expansion frameworks within longer feedback
loops that involve multiple actors within the same domain or supply chain.

Although quite new as a concept, previous research already demonstrated both the
motivations that could justify and inform CE-related strategies and the potential benefits that
could be gained consequently. As to the motivations, various studies (e.g. Park et al., 2010;
Ieng Chu et al., 2013; Murray et al., 2017; Korhonen et al., 2018b; DeLorenzo et al., 2019)
highlighted that organizations engage with CE for several reasons, such as establishing
legitimacy, adopting isomorphic behaviors (for example, if compared to the competitors or
the global context), adhering to institutional regulations and providing an increased
disclosure to specific categories of stakeholders. Notably, these motivations are similar to the
ones emphasized in other studies that analyzed sustainability-related strategies and
reporting practices for modern organizations (e.g. Kozlowski et al., 2015; Baret and Helfrich,
2019). As to the benefits, previous research (e.g. Park et al., 2010) demonstrated that a CE can
certainly provide both short-term and long-term benefits (but also some limitations–e.g.
Korhonen et al., 2018b). Certainly, one of the key strengths of the approach lies in its
multidimensional nature: CE is a concept that goes beyond the borders of a single
organization or an industry and cannot be limited only to raw materials and waste or to the
economic dimension of our society. A CE specifically aims to regenerate and reuse capital,
whether this is financial, manufactured, human, social or natural (Ellen MacArthur
Foundation, 2013), and this process is directed toward the generation of wealth and for well-
being at the highest level possible. Stated differently, nowadays, the concept of CE is
frequently associated with the ideas of sustainability and sustainable development (Corona
et al., 2019; Nouri et al., 2019a), and the challenges it raises are increasingly embraced by
companies, associations and regulators all over the world (e.g. Flynn and Hacking, 2019).
These organizations are expected to identify how CE processes work in practice and
subsequently disclose and communicate adequately data and information about CE-related
strategies, actions and results to all the relevant stakeholders (e.g. see DeLorenzo et al., 2019)
that, in turn, will pressure those organizations to disclose better information and adopt more
structured and effective CE-related practices and strategies (Jakhar et al., 2019). To our
knowledge, the state of the art in this field reveals that neither a common standard (or
framework) for the disclosure of CE information nor a commonly recognized and shared
glossary of CE concepts used for reporting exists worldwide (e.g. see Korhonen et al., 2018a),
thereby calling for more research and evidence in this area.
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2.2 Circular economy reporting and the potentials of integrated reporting
The considerations aforementioned and several calls from the academia, regulators and other
stakeholders engaged in the debate about CE (e.g. see EEA, 2016 andDeloitte, 2017) witness the
necessity of analyzing and producing more data, indicators and measures about CE activities
and impacts (e.g. see Elia et al., 2017; Geng et al., 2012; Corona et al., 2019; Moraga et al., 2019;
Kristensen and Mosgaard, 2020) and of identifying proper reporting frameworks and tools to
be employed accordingly. In this context, a lively debate is pointing to the role that integrated
forms of reporting (Abeysekera, 2013; Ellen MacArthur Foundation, 2013) should play. A
comprehensive and integrated approach to managing and reporting CE information would
entail not only to communicate data about the resources being used, the activities carried out,
the results achieved and the impacts generated (Ellen MacArthur Foundation, 2015a) but also
to identify, reveal and disclose the interconnections and the feedback loops active among the
elements aforementioned within an organization’s CE-oriented strategy (e.g. Kunc et al., 2020a).

Within this debate, this study places specific emphasis on the potentials of the “Integrated
Reporting (IR) Framework” (IIRC, 2013a). Developed by the International Integrated
Reporting Council (an international coalition of regulators, investors, companies, standard
setters, accounting professionals and NGOs) IR has emerged as a powerful tool in the field of
sustainability corporate reporting and also as a potential fit for the organizations interested in
disclosing CE-related information (Rodr�ıguez-Guti�errez et al., 2019; Kunc et al., 2020a). One of
the reasons underlying this proposal builds on the fact that when disclosing CE-related
information – if compared to traditional financial reporting – organizations tend to rely more
on principle-based reporting frameworks than on normative or prescriptive ones (Velte and
Stawinoga, 2017). At the same time, CE and IR reporting practices also tend to rely more on
narrative, visual and textual information rather than on numerical data (Abeysekera, 2013;
Busco et al., 2013; Barnab�e et al., 2019).Whereas previous research already demonstrated that
IR is increasingly used to embed and communicate environmental, social and financial
information (e.g. Eccles and Krzus, 2011; Beattie and Smith, 2013; Busco et al., 2013; Atkins
et al., 2015b; Adams, 2015, 2017; De Villiers and Sharma, 2020), its use to analyze and disclose
effectively data about CE activities is still under-researched, thereby calling for more
investigation and evidence (e.g. Kamp-Roelands, 2013; Stewart and Niero, 2018; Dewick et al.,
2020; Di Vaio et al., 2020). The motivations behind this gap may be due to the relative novelty
of CE reporting practices as well as to the existence of an under-researched linkage between
CE and IR (Kunc et al., 2020a), which is subsequently addressed in this study.

2.3 Integrated reporting for circular economy
Integrated reporting aims to assist companies of different sizes, entity and geographical areas
to develop their corporate reports with an integrated and holistic perspective.

To this aim, over the last few years, IIRC has issued not only a key-reference framework
(i.e. “The International <IR> Framework–IIRC, 2013a) but also several other documents (e.g.
IIRC, 2016) and papers (e.g. background papers–see IIRC, 2013b, c, d) to present the guiding
principles, the content elements and the value creation process at the basis of the idea of
integrated reporting and integrated thinking.

IR does not require organizations to disclose exclusively financial information and
numerical data, rather it encourages them to communicate nonfinancial information as well
as to add narrative and visuals atop of the quantitative data to increase and facilitate the
representation and the disclosure of information, thereby telling “their unique value creation
story” (Druckman, 2017, p. 23).

Notably, IR is conceived as a principle-based approach and not as a normative or
prescriptive one (Velte and Stawinoga, 2017). Therefore, IR supports organizations in their
effort of drafting a report with the help of a core set of guiding principles (e.g. strategic focus
and future orientation and connectivity of information – see IIRC, 2013a).
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Specifically, at the core of an integrated report and the value creation process it addresses
lies an organization’s specific business model (Figure 2).

According to IIRC (2013a, p. 13), the business model is characterized by four groups of key
elements, i.e. inputs, business activities, outputs and outcomes. These elements are
interconnected since, in the beginning, the organization acquires its capitals or inputs (six
categories are identified, as depicted in Figure 2, i.e. financial, manufactured, intellectual,
human, social and relationship and natural) and then converts them into outputs (key
products, services, by-products, and waste) through business activities. The final phase of the
process determines outcomes (either internal – e.g. employee morale or external – e.g.
customer satisfaction and social and environmental impacts) that affect the initial situation,
causing the regular review of the entire model (IIRC, 2013b, p. 6). An organization creates
value over the short-, medium- and long-term (IIRC, 2013a, c; Beattie and Smith, 2013; Busco
et al., 2013; Adams, 2015; Giorgino et al., 2019):

(1) Using internal factors and exploiting the capitals/resources available;

(2) Managing the interdependencies among such capitals/resources;

(3) Interacting with the external environment and through relationships with other
stakeholders;

(4) Managing and exploiting the feedback-oriented processes that underpin the process
of value creation in IR (bottom part of Figure 2) and also impact on single processes or
capitals over time. This is particularly relevant since it conveys the feature of
circularity to IR-based processes and practices.

Notably, in IR the holistic approach to an organization’s processes of value creation is directly
emphasized by the underlying principle of “Integrated Thinking” (IIRC, 2013a; Adams, 2017;
Guthrie et al., 2017; McNally et al., 2017; Busco et al., 2017) which can be defined as “the active
consideration by an organization of the relationships between its various operating and
functional units and the capitals that the organization uses or affects” (IIRC, 2013a, p. 2). In the

Figure 2.
IR functioning:
capitals, core elements
and value creation
process
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end, the overall process of value creation can be considered positive (if outputs and outcomes
generate a net increase in a capital and, subsequently, create value) or negative (value
diminishes).

With this said, whereas previous literature already addressed how IR may support
organizations in managing and reporting on sustainability-related issues (e.g. Eccles and
Saltzman, 2011; Beattie and Smith, 2013; Dumay et al., 2016; Giorgino et al., 2016; Stacchezzini
et al., 2016; De Villiers and Sharma, 2020), a research gap is existing in terms of adopting and
tailoring IR principles and tools to report and organize CE-related concepts and information
(with few examples available, however calling for more research–e.g. Kunc et al., 2020a).

In this regard, we believe that the IR Framework may offer a perfect fit for the
organizations engaged by CE for several reasons (see Figure 3).

First, IR and CE build on the concept of “capitals”, i.e. the key resources at an
organization’s disposal. According to the IR terminology (IIRC, 2013d, p. 2), the term capital
“refers broadly to any store of value that an organization can use in the production of goods or
services”. In both cases (IR and CE), capitals are seen and serve as intertwined inputs to all the
operations, with the goal to create value over time. As portrayed in Figure 2, the IR
framework lists six categories of capitals and considers waste as an output of the process,
while CE looks at a number of possible inputs (mostly rawmaterials) and considerswaste as a
potential source of “new” value since it should be reused (R1), repaired (R2), remanufactured
(R3) or recycled (R4) in new production processes.

Second, both IR and CE explicitly look at value creation as a process taking place over
time. This entails considering a process-oriented and dynamic perspective and adopting the
idea that the results of our actions need to be monitored and reported over time (the short-,
medium- and long-term).

Raw Materials

and other inputs

Manufacturing

Use

R1 Reuse

R2 Repair

R3 Remanufacturing

R4 Recycling

Six typologies of 
«Capitals»

Feedback processes

Inputs
Business

activities
Outputs Outcomes

Six typologies of 
«Capitals»

Value Creation Over time

Waste

Circular Economy

Integrated Reporting

Business model

Figure 3.
Parallel and synergies

between CE and IR
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Third, both IR and CE look at value creation as an integrated closed-loop system: inputs
become outputs and outcomes that eventually feedback on the inputs (i.e. the capitals). More
specifically, CE is rooted in the concept of closed-loop, strongly advocating for a paradigm
shift from a linear-oriented economy toward a closed-loop approach to management and
reporting (e.g. see Ellen MacArthur Foundation, 2014; Millar et al., 2019; Garza-Reyes et al.,
2019b). The four loops from R1 to R4 displayed in Figure 3 emphasize this feature. On the
other side, the framework promoted by IIRC (IIRC, 2013a) explicitly conveys a feedback-loop
orientation to IR, which underpins the whole value creation process and entails managing
simultaneously the six categories of capitals at disposal as well as their interplays and trade-
offs (Kunc et al., 2020a). Additionally, as displayed in Figure 3which provides a simplification
of this reasoning (just two loops are represented), feedback processes may also be generated
by the interplays by the groups of elements within an organization’s business model (e.g.
outputs and business activities –Giorgino et al., 2019).

Fourth, relevant is the fact that both approaches focus on the businessmodel as the core of
an organization’s strategies and operations. Therefore, the two models share the same
reasoning when coming to the representation of the business model, which is built and
exploits the complex hierarchy of connections among an organization’s inputs, operations
(the business activities), outputs and outcomes, as well as all the web of loops that might exist
among such elements. This common feature is portrayed in Figure 3 by the dashed circle
identifying the business model across the two approaches (i.e. CE and IR).

Additionally, both IR and CE builds on an idea of integration and connectivity among the
resources, processes and agents acting within the specific business domain under analysis,
More specifically, the principle of “integrated thinking”which underpins the IR approach can
be effectively applied also to CE since it implies that the decision-making process of any
organization has to consider all the interrelationships existing across its business units,
functions and resources (IIRC, 2013a; Kunc et al., 2020b).

Last, both approaches strive for the highest possible value creation that could and should
be pursued reducing negative external impacts (e.g. emissions) of the operations and through
the reduction (or, at least, careful consideration) of waste and unused.

With this said, the following section presents the research design underpinning our study.

3. Research design
The research design entailed first searching for CE-related concepts relying on IR documents
as our primary source and on the integrated reporting framework (IIRC, 2013a) as the
underlying theoretical point of reference for the (re)organization of the results. Subsequently,
we developed an exploratory case study according to an action research design. More details
are provided below.

The CE-related concepts were searched through textual content analysis (Krippendorff,
2004) performed using the N-Vivo 12 Pro software and a specific codebook of concepts (a
complete record of terms, i.e. a glossary–Neuendorf, 2002) defined ex ante (Schilling, 2006).
Content analysis is “a research technique for the objective, systematic and quantitative
description of the manifest content of communication” (Berelson, 1952) and can be used with
either qualitative or quantitative data thereby allowing organizing “the text of writing into
various groups or categories based on selected criteria” (Guthrie et al., 2004, p. 287). Notably,
content analysis has been already employed in the field of CE, e.g. to investigate on the
various possible definitions and interpretations associated with the concept of CE (e.g.
Geissdoerfer et al., 2017; Kirchherr et al., 2017; McDowall et al., 2017). In this study, we used
textual content analysis to determine the type and extent of disclosure for CE-related
information investigating 84 integrated reports (retrieved on the date August 28, 2019),
drawn-up by 74 organizations (TableA1 of the appendix provides the full list) belonging to 13
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different industries (i.e. basic materials, consumer goods, consumer services, financial
services, healthcare, industrials, professional services, public sector, oil and gas, real estate,
technology, telecommunications and utilities) and from six geographic regions (i.e. Europe,
South America, North America, Asia, Africa and Australasia). The reports cover an eight-
year time horizon, being drafted from 2011 to 2018. Our primary source was the public IIRC
database (The Integrated Reporting Examples Database–available at http://examples.
integratedreporting.org/home) that contains examples of practices in IR illustrating how
organizations are currently reporting – or have reported – data and information about their
strategy, governance and performance. This database has been recognized and employed as
a reliable source of data by previous studies (e.g. Dumay et al., 2017; Zhou et al., 2017; Velte
and Stawinoga, 2017; Pistoni et al., 2018). We selected this source due to the inclusion of
reports that adhere closely to the IR guiding principles, content elements and fundamental
concepts, thereby being aligned to our theoretical framework.

To perform textual content analysis, given the lack of a standardized glossary for CE-
concepts at a global level, we first retrieved one of the fewest lists officially available, i.e. the
“Glossary of Circular Economy” (downloaded at https://www.uschamberfoundation.org/
circular-economy-toolbox/about-circularity/glossary). This list of terms is developed by the
US Chamber of Commerce, which is the world’s largest business organization representing
the interests of millions of businesses of all sizes, sectors and regions. Furthermore, to widen
the glossary, thereby avoiding rooting our analysis on a list primarily applied in one
geographical area, we used additional terms, selected by the two researchers applying a basic
brainstorming method (Wilson, 2013) as well as synonyms (created by the N-Vivo 12 Pro
software for each of the terms previously identified). The glossary, which initially included 56
terms, was afterward expanded to 98 concepts, which guided the content analysis with N-
Vivo. The results of the content analysis were grouped into the four categories of elements
defined by the IR framework (IIRC, 2013a)–i.e. inputs, business activities, outputs and
outcomes.

Subsequently, we carried out an exploratory case study according to an action research
design. The potentials and strengths of case studies (Eisenhardt, 1989; Yin, 1994) to explore
and explain howmanagement accounting in practice works – both in terms of the techniques,
procedures and systems which are used and how they are used – are recognized by a wide
literature (e.g. Scapens, 1990). In detail, exploratory case studies (Ryan et al., 2002, p. 144) are
used in the field of accounting and management with the purpose not only of exploring the
reasons for particular accounting practices but also of generating hypotheses about those
reasons. Therefore, this kind of case study allows preliminary investigations that may
support subsequently the generation of ideas and hypotheses to be tested more rigorously at
a later stage. In detail, this paper focuses on a company that provides integrated recycling and
waste management services, i.e. Paper Mill Ltd. (this is the disguised name of the company).
We believe that the business case is a peculiar one since this industry is at the core of the CE
movement and entails not only a definite collaboration among the various actors operating
along the supply chain (several actors operating within a closed-loop supply chain–e.g.
Tajbakhsh and Hassini, 2015; Kazemi et al., 2019) but also an effort toward the disclosure and
communication of integrated data and information. In this context, this study emphasizes the
opportunity of using IR concepts and practices, specifically with an action research approach
(Lewin, 1946). In detail, previous research demonstrated that action research is particularly
powerful in facilitating co-operation, participation, interaction and dialog between
researchers and practitioners (Wicks and Reason, 2009), thereby facilitating the
development of new ideas, practical knowing (Reason and Bradbury, 2001) and also ad
hoc solutions (Dresch et al., 2015) both during the intervention and as a result of it.

About the sources used to develop the case study, we relied on multiple data collection
methods to increase the validity and reliability of this study through triangulation (Patton,
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1987). Specifically, the data were collected through written documents, interviews and
informal discussions. Written documents include the company’s annual reports as well as a
number of other documents and reports publicly available. The interviews were conducted
with the top manager of one of the company’s branches and with the engineer in chief of the
branch’s internal operations. Formal discussions were carried out with several employees
during a visit to the company and during two internal meetings devoted to discussing
operational as well as safety procedures and issues within the company.

4. Results
4.1 Results from the content analysis
Table 1 describes the dataset used to perform content analysis, particularly highlighting the
distribution of the 84 integrated reports per industry, region and year. Notably, all these
categories and information were retrieved from the IIRC website and were considered of
interest in investigating CE-related reporting practices over time (years), space (regions) and
according to a cross-sector perspective (industries).

As shown in Table 1, the 84 reports were drafted by organizations operating in six regions
of the world (mostly, Europe and Africa), 13 different industries (the most represented are
financial services, basic materials, consumer services and industrials) and cover a time
horizon of eight years (from 2011 to 2018, with an increase in the last two years for which
integrated reports were available at the time of the analysis, 2017 and 2018).

1.611.522 terms of interest for this study (concepts, and synonyms) were identified by the
software when searching the dataset. Specifically, Table 2 presents the total number of
concepts classified per industry, region and year of the reports.

The concepts identified by the software were subsequently divided and grouped (i.e.
“reclassified”) according to the fourmain categories of the fundamental elements theorized by
the IIRC Framework (IIRC, 2013a), i.e. inputs, business activities, outputs and outcomes (see
Table 3) and for any major characteristic of the dataset (i.e. industry, region and year).
Whereas Table 3 provides an aggregated view of the results obtained with N-Vivo, the
appendix (Tables A2–A4) shows the results in more detail, thereby allowing to identify
similarities and differences in terms of the use and disclosure of CE-related terms.
Specifically, we provided the number of counts as well as the mean and standard deviation
values for the concepts aforementioned.

With this said, we can now consider the third aim of this article.

4.2 Results from the case study
The considerations and data we provided about CE and IR disclosure practices as well as
their interplays were helpful to organize and develop an exploratory case study with an
action research perspective.

Paper Mill Ltd. (the disguised name for this organization) is a leading company that
operates providing integrated recycling and waste management services, specifically
offering corrugated packaging solutions. In addition to virgin raw materials, the company
recycles cardboard and other paper-made waste that are subsequently treated and
remanufactured to generate packaging products for the market. Overall, the company
aims to “do more with less”, and has embraced the challenge of CE for some years to date,
with the ambitious goal of remanufacturing recycled materials to “generate” value and
zero waste.

The company is a relevant player within a longer supply chain centered on recycling
waste that is regenerated into new products that are customized for the customers. These two
different “roles” of Paper Mill Ltd. are relevant for this study, as described subsequently
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(Figure 4). Specifically, the case study started analyzing and discussingwith themanager and
the chief engineer of one of the company’s branches the role of Paper Mill Ltd. within its
supply chain as well as the main operations carried out internally by the company. To
summarize this information, and according to an action research design, the authors first
developed an aggregated representation of the company’s external and internal environment
in the form of a subsystem diagram (Sterman, 2000; see Figure 4) and subsequently analyzed
the company’s annual reports with the lenses of integrated reporting to draw a second
subsystem diagram (Figure 5).

In broad terms, subsystems diagrams show the overall architecture of amodel (or amap or
a system) and are particularly useful since they convey information on the boundaries and
level of aggregation in such domain. Additionally, these diagrams are useful since they
provide and communicate information about the endogenous and exogenous variables
operating in the context under investigation (Sterman, 2000).

The diagram represented in Figure 4 clarifies which are the main operations of Paper Mill
Ltd. both interacting externally along the supply chain (e.g. the customers and other companies
involved in waste management processes) and internally, managing its operations.

As a whole, the diagram allows identifying the four feedback loops we portrayed in
Figure 3 since the company acquires raw materials and wasteful items outside of the
company thereby recycling waste (loop R4–recycling) and subsequently (re)manufacturing
them (loop R3–remanufacturing) to generate new products for the customers. At the same
time, the company operates through the other two loops since it generates packaging that is
suitable to be reused multiple times (thereby favoring loop R1–reusing) and that could be
even repaired (loop R2–repairing). Considered together and holistically, these four exercises
are integrated into a closed-loop system for the whole business domain, thereby generating
value for – and with the co-operation of – all the players along the supply chain. Paper Mill

Categories Concepts No. %

Inputs Alternate material, automation, building, capital and capitals,
coordination, dematerialization, ecosystem service, equipment, funding
model, funding, green financing, greenhouse gases, human capital or
human capitals, human, infrastructure, intellectual capital, intellectual
property, investment, financial, manufactured, natural, people, raw
material sourcing, raw material, reassembled, relationships, sharing,
social, transport

28 28.57%

Business
activities

Activities, after-sale service, after sale, control, conversion, data
management, design, development, differentiation, distribution,
durability, joint venture, management, market segmentation, operational
improvement, planning, production, quality control, quality, relationship
management, research, responsible sourcing, sale, service provider,
service provision, take back

26 26.53%

Outputs Basic material, by-product, closed loop, end of life, product life cycle,
product life, product service system, products, recycle, redesign,
refurbishment, remanufacturing, renewable resource, renewable, resource,
service, utility, waste conversion, waste diversion, waste

20 20.41%

Outcomes Asset consumption, assets recover after consumption, carbon footprints,
consumption, contribution to local economy through taxes, customer
satisfaction, customers, employee development, employee engagement,
employee, impact, improved standard of living, job creation, lease, license
to operate, living, environment, loss, packaging, profit, shareholder
returns, shareholder, stakeholder, taxes, worker training

24 24.49%

Total 98 100%

Table 3.
CE-related concepts

included in the
glossary and their

reclassification
according to the main
categories of elements

provided by the IR
framework

Integrated
reporting and

circular
economy

2013



Ltd. can close an entire cycle of recycling in approximately two weeks, given how the
business domain is structured.

The processes aforementioned pursue the ultimate goal of providing cost-effective,
efficient, innovative and sustainable services and products for Paper Mill’s customers, at the
same time generating value from waste for the whole society.

As stated by the manager of the branch, “we play a relevant role in the society since we
transform what people consider waste into something new, i.e. into products which have a value
for us and our customers”.

The key operations summarized by the subsystem diagram depicted in Figure 4 represent
how this business domain is structured around CE activities and concepts. Starting from this
basis, we addressed more specifically how IR principles and concepts may help to analyze
further such processes and information. Subsequently, a second subsystem diagram
(Figure 5) was developed to portray explicitly the typologies of capitals used by Paper Mill
Ltd. We remind that, according to IIRC (2013a), capitals are divided into six typologies useful
to emphasize their different nature and role (see the legend in Figure 5).

This subsystem diagram shows that all the capitals identified by the IIRC framework
(IIRC, 2013a) play a role along the supply chain and about the operations and stages of the
recycling process. The figure also reveals that several capitals need to contribute
simultaneously to sustain specific phases, areas or processes along this supply chain and
business domain.

As stated by the chief engineer we met during the visit to the company’s branch,

Paper Mill Ltd. relies on different resources: we need financial capital to invest and make
transactions; we need people since operators are a relevant part of the process; we definitely need

Paper mill
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machinery and updated technology; and we need relationships since we trade with our clients, but
we also need to influence people to recycle and provide what we need at first, the raw materials.
Otherwise, we cannot produce.

This statement emphasizes not only the existence and use of the various capitals theorized by
the IR Framework but also that such capitals are intertwined and dependent one upon the
other, therefore reinforcing the idea of integration and holistic representation that both IR and
CE convey.

An additional step of the case study entailed spotting outputs and outcomes stemming
from the operations carried out by the company.

Considering that the reports of this organization disclose indicators and measures in
financial, environmental and social terms, in this section of the paper a specific emphasis is
given to the connections existing among them. Specifically, using a triangulation of the data
at disposal (Patton, 1987), we developed a causal diagram (Figure 6) portraying a chain of
cause-and-effect relationships for Paper Mill Ltd.

Using causal connections similarly to what is done in causal mapping (e.g. Eden et al.,
1992), this diagram clarifies how inputs (e.g. financial, human, natural and manufactured
capitals) are transformed through business activities (e.g. designing new products and
manufacturing the rawmaterials) into an array of outputs (e.g. the products being customized
for the company’s clients) and outcomes. This is in line with the IR framework and its core
elements (IIRC, 2013a). Additionally, the diagram allows explaining that the decisions and
actions of PaperMill Ltd. impact on several factors, both internally (e.g. less warehouse space

Figure 5.
Subsystem diagram for

Paper Mill Ltd.’s
business environment

(focus on IR)

Integrated
reporting and

circular
economy

2015
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needed) and externally (e.g. a diminution in products being damaged). Last, this map allows
identifying several outcomes characterizing this business domain, including environmental
consequences of the operations (e.g. reduced CO2 emissions deriving from a lower number of
lorries used to ship the products), economic benefits (e.g. an overall increase in efficiency
along the supply chain thatwill generate profitability) and social gains (e.g. enhanced support
to the community).

5. Discussion and conclusion
Addressing the calls from the academia and the business world that encourage and
recommend more research on CE and the disclosure of CE-related information (e.g. Kamp-
Roelands, 2013; EEA, 2016; Deloitte, 2017; Stewart and Niero, 2018; Dewick et al., 2020; Kunc
et al., 2020a), this study aimed at discussing the role that might be played in this context by
the principles and the content elements provided by the integrated reporting framework
(IIRC, 2013a).

IR (alongside other sustainability and environmental reports) offers a potentially powerful
tool that organizations all over theworld could use to analyze and disclose their CE initiatives,
the performance and the results subsequently achieved and the main impacts thereby
generated. Specifically, this study explored the primary nexus of IR with CE, at first from a
theoretical point of view and, subsequently, performing textual content analysis and
presenting a case study.

The first aim of the article entailed discussing how the IR framework may support the (re)
presentation of CE-related activities and information, thereby addressing a research gap in
the literature (e.g. Stewart and Niero, 2018 and Kunc et al., 2020a). As discussed in Section 2,
CE and IR share several underlying concepts and are based on and entail the presence and
action of closed-loop exercises among a bundle of intertwined resources and processes. With
this said, whereas previous literature extensively discussed the features, potentials and
strengths of IR orCE, also in terms of reporting practices (e.g. Eccles andKrzus, 2011; Adams,
2015; Dumay et al., 2016; Geissdoerfer et al., 2017; Korhonen et al., 2018b), the joint use of IR
and CE is still under-researched, thereby calling for more investigation (e.g. Kamp-Roelands,
2013; Stewart and Niero, 2018; Kunc et al., 2020a). Subsequently, the second aim of the paper
was to explore how and to what extent current IR practices are including and disclosing CE-
related information.

The content analysis (Krippendorf, 2004) we performed allowed identifying 1.611.522
terms of interest for this study (given the codebook defined ex ante and searched for with the
software N-Vivo 12 Pro). Those terms were reclassified into the four categories of elements
theorized by the IIRC (2013a), i.e. inputs, business activities, outputs and outcomes. We
believe that such reclassification is useful not only to organize and make clear the results but
also to make underlying information come on the surface about how organizations include
and disclose CE-related data. Stated differently, having created four “categories” for the 98
concepts we looked for allows speculating on actual CE reporting practices and may offer
support for providing suggestions on organizing the content of such communication in the
future. Particularly, this reclassification entails focusing more on groups of concepts rather
than on single terms, thereby primarily emphasizing a more general reporting approach to
CE (in this case, the IR Framework) rather than spotting the most-cited terms in the reports.
This is in linewith the studies that suggest using content analysis to create new knowledge in
terms of categories and groups of concepts, rather than in terms of single concepts and their
counts (e.g. Guthrie et al., 2004). Last, our proposition is also in line with part of the academic
debate (e.g. see Busco et al., 2018 and Rodr�ıguez-Guti�errez et al., 2019) that looks at IR as a tool
able to transform itself to adapt to the peculiarities and the institutional and managerial
factors characterizing the organizations interested in reporting sustainability data with an
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integrated report, thereby going beyond the boundaries of specific industries or
geographical areas.

The third aim of this study entailed developing an exploratory case study (Ryan et al.,
2002) with an action research perspective (Lewin, 1946). The results from the case study
witness how relevant CE can be in specific operational domains and, more importantly, in
closed-loop supply chains where the cooperation and interaction of multiple players are
fundamental to create value fromwaste (e.g. Tajbakhsh andHassini, 2015; Kazemi et al., 2019)
and with a holistic perspective. Particularly, the case study emphasized not only that modern
companies can run their operations focusing on and exploiting CE – thereby reducing waste
and favoring the exercises of reusing and repairing their products – but also that they are
keen on cooperating with other players along the supply chain to increase efficiency and
profitability for all of them. Stated differently, this approach is suitable to provide benefits,
when applied properly, at different levels (see Kirchherr et al., 2017; Werning and Spinler,
2020), such as the micro- (e.g. products, companies, and consumers), meso- (e.g. eco-industrial
parks) and macro-level (e.g. city, region, nation, and beyond).

Specifically, the results of the case study emphasize how an integrated, comprehensive
and holistic view – such as the one conveyed through IR lenses – is useful to analyze and
manage business domains which are characterized by multiple agents interacting together.

As the manager at the branch underlined:

Definitely, we need an integrated approach to run our business. Look, we are not alone out there and
we cannot do everything by ourselves. As an example, to generate the new packaging products that
we sell to our customers, we need the cardboard to be free from any other material, such as food or
plastics. It has to be of a high or good quality. (. . .)

Each player has to do something, with a purpose. As a simple example, consider that to get
cardboard as our raw material, we need the end-users not to throw away their waste, rather be the
ones that start the recycling process.

In these terms, we particularly underlined how IR concepts fit well with CE and also that the
principle of “integrated thinking”may effectively support organizations to identify, manage
and exploit all the interrelationships among units, resources and functions within their
business domains (IIRC, 2013a; Busco et al., 2017; Kunc et al., 2020b). In this regard, we stress
again that the concept of closed loop that we recalled and used in this study is fundamental in
order to make possible the transition from a linear-oriented to an integrated and circular-
based model (Golroudbary and Zahraee, 2015). When this happens, organizations will no
more rely only on separate sets of inputs, activities, outputs and outcomes but on a web of
feedback processes able to connect continuously and in a widespread manner such elements.

As the chief engineer of the company underlined,

you can actually see the CE here. (emphasis added)

Through the development of two different subsystem diagrams (Sterman, 2000) and one
causal diagram (Eden et al., 1992), and according to an action research approach to the case
study, we highlighted how the four categories of IR concepts (inputs, business activities,
outputs, and outcomes) come into play in this domain.

Specifically, the potentials of using IR and CE together are confirmed by Figure 5 of this
study, that helped to summarize how the various typologies of capitals theorized by the IR
framework (2013a) are exploited jointly to run a fully integrated and CE-oriented business
environment. Notably, all of the capitals theorized by IIRC (2013a) are shown and play a role
in organizing and carrying out the company’s business activities.

Various outputs and outcomes are represented as well, not only by Figure 5 but also by
Figure 6 that, more specifically, shows that the outputs and outcomes of the company’s
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business operations include environmental impacts as well as social consequences.
Particularly, the relevance of the intellectual capital and the social and relationship capital
as starting points of the company’s value creation process, and the achievement of socially-
related outcomes of its operations are emphasized in all the reports drawn up by Paper Mill
Ltd. and were also underlined by the manager we interviewed.

We innovate, continuously. And we build relationships. First, we innovate, renewing and improving
our products and technologies to provide amore customized service to our clients. Second, we build a
ton of relationships, with the other players along the supply chain, and with our community. We try
to influence people, and let them understand that recycling is relevant, andmatters. In the end, we try
to give back to the community.

This is particularly interesting, from our perspective: identifying, managing and exploiting
all the four loops provided within a CE-based framework allows Paper Mill Ltd. generating
sustainable value (see Nouri et al., 2019b) for – and with the co-operation of – all the players
along its supply chain.

In conclusion, we believe that this work is of interest for both academics and practitioners
since it represents one of the first studies which not only advocates to embed CE information
and measures into sustainability and corporate reports but also carries out an exploratory
analysis investigating if the practice provides any evidence, in this case focusing on IR. We
also believe that this study might be of interest to regulators, suggesting an increased role of
IR practices to ensure the disclosure of CE-related information in a well-organized,
comparable and comprehensive way. Notably, it is authors’ opinion that the interplays
between IR and CE can provide a range of benefits for the organizations and the actors
operating in such domains at different levels (e.g. a single company or companies cooperating
within a supply chain as well as big organizations or small and medium-size companies), in
different industries (e.g. in the manufacturing or the service industry) or geographical areas,
as somehow suggested by previous research (e.g. Rodr�ıguez-Gutierrez et al., 2019; Nouri et al.,
2019b; Kunc et al., 2020a; Dey et al., 2020). In the end, the core elements (e.g. the set of capitals
theorized by IIRC, 2013a), the key principles (e.g. the principles of connectivity and integrated
thinking) and the fundamental processes (the 4R exercises of reusing, repairing,
remanufacturing and recycling) can be effectively applied in any business context.

Last, our study may aid in the development and diffusion of a more standardized and
established terminology for CE-related research and reporting practices, something that is
currently missing.

6. Limitations and further research
Our study is not without limitations.

One limitation may be linked to the dataset used to perform content analysis. Our choice
was to rely on the official website of the IIRC, and specifically, on “The Integrated Reporting
Examples Database”. Although this database has been considered a reliable and relevant
source of information (e.g. Dumay et al., 2017; Zhou et al., 2017), other IR practices may exist
worldwide outside of its boundary. However, retrieving the documents from one single source
allowed consistency among the reports included in the study.

Second, the glossary used for this research is derived from the US Chamber of Commerce.
This choice is justified by the lack of a standardized glossary of CE-related terms at the global
level (Korhonen et al., 2018b). Tomitigate a potential bias in how this glossarywas formed, we
used some additional terms (selected applying a brainstormingmethod–Wilson, 2013) as well
as synonyms (created by the N-Vivo 12 Pro software). As mentioned, overall this study may
contribute to the diffusion of amore standardized and established terminology for CE-related
research and reporting practices.
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Last, from a methodological point of view, we are aware of the fact that content analysis
primarily provides information about the quantity of the concepts being searched and not
about the quality of such information (Guthrie and Abeysekera, 2006) or about how the
concepts relate to each other within an organization’s CE strategies. This is why our research
design entailed grouping the concepts according to the key categories of elements as
provided by IIRC (2013a) and subsequently used such categories to develop an exploratory
case study (Ryan et al., 2002) with an action research perspective (Lewin, 1946).

However, we believe that the limitations aforementioned also open up avenues for further
research and specifically toward the development of additional qualitative case studies (Yin,
1994; Ryan et al., 2002) in an attempt to uncover further and explain the reasons for observed
CE-related reporting practices and understand to what extent IR may stimulate new
disclosure mechanism (Stubbs and Higgins, 2014 about this) as well as more structured
interaction with the organization’s stakeholders (Jakkar et al., 2019). Additionally, further
research will be also oriented toward the investigation and discussion of how the interplays
between CE and IR practices might take place differently in various industries (e.g. in the
manufacturing industry vs the service industry, e.g. Garza-Reyes et al., 2019a and b, and
Nouri et al., 2019b) or focusing on planning and production processes at the micro-. meso- or
macro-level (Kirchherr et al., 2017) with the ultimate aim to accomplish sustainable
development and measure it (Garza-Reyes et al., 2019a; Corona et al., 2019).

With a different aim, statistical analyses could be performed to correlate data emerging
from the content analysis with a range of other factors considered to be relevant for CE (e.g.
capitals, or specific KPIs and CE-related metrics) thereby addressing the calls for more
investigation about the determinants and the indicators of CE-related activities (e.g. Ellen
MacArthur Foundation, 2015a; Moraga et al., 2019; Kristensen and Mosgaard, 2020).

Note

1. In this article we refer to a framework for CE based on “4R” exercises: Reusing, Repairing,
Remanufacturing, and Recycling. Other studies have expanded such framework to include other
exercises, such as the “6R’s approach” (e.g. Govindan and Hasanagic, 2018) that adds the concepts of
Recovering and Redesigning, or even 9R’s, 10R’s or 11R’s approaches (see Reike et al., 2018 for a
review).
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Appendix

No. Organization Year Region Business industry

1. ABSA 2017 Europe Financial services
2. Adapt It 2017 Africa Technology
3. Aegon 2017 Europe Financial services
4. Aegon 2016 Europe Financial services
5. Anglo Platinum 2017 Africa Basic Materials
6. AngloGold Ashanti 2016 Africa Basic material
7. Arguden Governance Academy 2016 Europe Professional Services
8. Aspiag Service S.R.L. Despar Nordest 2016 Europe Consumer goods
9. BAE Systems 2017 Europe Industrials
10. Barclays Africa Group 2017 Africa Financial services
11. British American Tobacco 2017 Europe Consumer Services
12. British American Tobacco 2015 Europe Consumer services
13. British Land 2017 Europe Financial services
14. Browns and Company PLC 2017 Asia Consumer goods
15. BT Group 2017 Europe Telecommunications
16. Cbus 2017 Australasia Public sector
17. Cemex 2017 North America Industrials
18. Coca-Cola Hellenic Bottling Company 2016 Europe Consumer goods
19. Crest Nicholson 2016 Europe Real estate
20. DBS 2017 Asia Financial services
21. DBS 2016 Asia Financial Services
22. DBSA 2016 Africa Financial services
23. Dellas 2016 Europe Industrial
24. Dentsu 2017 Asia Consumer services
25. DIMO 2017 Asia Industrials
26. DIMO 2013 Asia Industrials
27. DSM 2017 Europe Healthcare
28. DSM 2016 Europe Healthcare
29. Duchy Of Cornwall 2017 Europe Real estate
30. enBW 2017 Europe Utilities
31. EOH Holdings 2016 Africa Technology
32. Eskom 2017 Africa Utilities
33. Eurazeo 2016 Europe Financial services
34. Exxaro 2017 Africa Basic materials
35. FMO 2017 Europe Financial services
36. Fresnillo 2016 Europe Basic Materials
37. Fresnillo 2014 Europe Basic materials
38. Generali 2017 Europe Financial services
39. Go-Ahead 2017 Europe Consumer services
40. Gold Fields 2017 Africa Basic materials
41. Gold Fields 2016 Africa Basic materials
42. Halfords 2017 Europe Consumer services
43.. Hammerson 2014 Europe Financial services
44 Hulamin Ltd 2016 Africa Industrials
45. Implats Platinum 2017 Africa Basic materials
46. ING 2016 Europe Financial services
47. ING 2015 Europe Financial services
48. Intercontinental Hotel Group 2017 Europe Consumer services
49. Ita�u Unibanco Holding S.A 2017 South America Financial services
50. Ita�u Unibanco Holding S.A. 2016 South America Financial services
51. Kumba Iron Ore 2017 Africa Basic materials
52. Lendlease 2017 Australasia Real estate
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No. Organization Year Region Business industry

53. Lloyds Banking Group 2017 Europe Financial services
54. Marks and Spencer 2017 Europe Consumer goods
55. Marui Group 2016 Asia Consumer service
56. Mediclinic 2017 Europe Healthcare
57. Meridian Energy 2017 Australasia Utilities
58. Mitusi and Co 2016 Asia Financial services
59. MTN Group 2017 Africa Telecommunications
60. Nedbank 2016 Africa Financial services
61. Novo Nordisk 2016 Europe Healthcare
62. Peoples Leasing and Finance 2016 Asia Financial services
63. Redefine Properties 2016 Africa Real estate
64. Rosneft 2017 Asia Oil and gas
65. Royal Bafokeng Platinum Ltd 2017 Africa Basic materials
66. Royal Bafokeng Platinum Ltd 2016 Africa Basic material
67. Sage 2014 Europe Technology
68. SAICA 2016 Africa Professional services
69. Sanford 2017 Australasia Consumer goods
70. Sanlam Ltd. 2015 Africa Financial services
71. Santova Ltd 2017 Africa Professional services
72. Stafer 2016 Europe Industrials
73. Standard Bank Group Ltd 2016 Africa Financial services
74. Strate 2017 Africa Financial services
75. Talawakelle Tea Estates 2016 Asia Consumer goods
76. Tata Steel 2016 Asia Industrials
77. The Crown Estate 2018 Europe Real estate
78. Transnet 2017 Africa Consumer services
79. Truworths 2017 Africa Consumer goods
80. United Utilities 2017 Europe Utilities
81. Vodacom 2017 Africa Telecommunications
82. Vodafone 2011 Europe Telecommunications
83. Waco International 2016 Africa Industrials
84. York Timbers Pty Ltd 2017 Africa Basic materials Table A1.
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