
1 
 

FLOWS OF INFORMATION AND MEANING:  

A VOCABULARY APPROACH TO INTEGRATED THINKING AND REPORTING  

 

POST-PRINT VERSION – MEDITARI ACCOUNTANCY RESEARCH 
 

AUTHORS: 

1. Sonia Quarchioni, Department of Economics, Business and Statistics (SEAS), University of Palermo, 
Viale delle Scienze Bld. 13, 90128 Palermo (Italy) 

2. Pasquale Ruggiero, Department of Business and Law, University of Siena, P.zza San Francesco 7/8, 
53100 Siena (Italy), and Brighton Business School, University of Brighton (UK) 

3. Rodolfo Damiano, Department of Economics, Business and Statistics (SEAS), University of Palermo, 
Viale delle Scienze Bld. 13, 90128 Palermo (Italy) 

 

CORRESPONDING AUTHOR AND EMAIL:  

Pasquale Ruggiero, ruggiero@unisi.it 

 

 

Abstract 

 

Purpose – Integrated reporting (IR) is increasingly becoming a practice useful not only for 

accountability but also for managerial purposes because of its potential role as a signifying 

practice for integrated thinking (IT). In this perspective, the paper aims to explore which of 

the objects that are represented in integrated reports provide materiality and common 

understanding to the concept of IT for its effective implementation within organizations. 

Design/methodology/approach – This paper is based on a vocabulary approach for 

interpreting the texts of integrated reports as systems of words that are able to provide 

meaning for a common understanding of the concept of IT. In particular, by focusing on 

words and their relationships, we combine textual analysis and network text analysis to 

examine the structure of meaning embedded in the texts of integrated reports of five 

organizations, which serve as empirical cases for analysis during the period 2012-2018. 

Findings – The concept of IT is dynamic in its meaning since in integrated reports it is 

represented by referring to different objects, in our case different types of capital (i.e. 

financial, human, social-relational, process, organizational, commercial), which are related to 

each other while following different paths over time. The dynamic nature of the meaning of 

IT affects the semantic orientation of the reports in a mutual relationship between IT (which 

conveys flows of information within the reports) and integrated reports (through which flows 

of meaning are made visible).  
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Originality/value – This paper opens the way to a linguistic approach for analyzing the 

different concepts related to IT in order to make them meaningful in creating (at least 

temporarily) a common understanding as well as facilitating coordination within 

organizations and between organizations and their environment. 

 

Keywords: Integrated thinking; integrated reporting; vocabularies; textual analysis; network 

text analysis 

 

 

 

 

1. Introduction 

The increasing complexity of the business environment has affected organizations in all their 

dimensions: internal, contextual and transactional (Vasconcelos and Ramirez, 2011). Both 

managers and a growing number of stakeholders are interested in understanding how 

organizations face this complexity. In light of this, reporting practices could play an important 

role for organizations. Because of organizations’ continuous search for legitimation in their 

environment through the adoption of and/or representation of socially acceptable value 

creation processes (DiMaggio and Powell, 1983; Modell, 2009; Monfardini et al., 2013; 

O’Donovan, 2002), reporting practices shall increasingly abandon their compliance 

perspective to become managerial tools for understanding how such processes work and fit 

with the needs and requests of stakeholders (Barnabè et al., 2019; Burritt and Schaltegger, 

2010).  

The release of the Integrated Reporting (IR) framework in 2013, by the International 

Integrated Reporting Council (IIRC), gave rise to a divisive debate on its possible role in 

improving corporate accountability (e.g. Brown and Dillard, 2014). But, especially during the 

last few years, the IIRC has stressed the idea that IR is no longer only a tool for accountability 

purposes viewing “reporting and thinking as two sides of the same coin – both necessary to 

enhance connectivity in the organization and enhanced communication on value creation. In 

combination, the benefits are rich and compelling: […]. Boards can actively use a multiple 

capitals approach to make strategic decisions about resource allocation and value creation 

over time, communicating the trade-offs between the capitals and the outcomes for business 
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and society. This approach gives greater meaning to decisions, building trust inside the 

business and with stakeholders” (IIRC, 2016: 3).  

According to the IR framework, integrated reports enhance accountability and 

performance management by representing organizations’ use and transformation of different 

kinds of capital as well as their interdependencies (IIRC, 2013). Thinking about these various 

capitals and their interdependencies is a form of Integrated Thinking (IT) (CIMA, 2017; 

Deloitte, 2015). In this vein, IT is at the foundation of the IR process, which results 

periodically in the integrated report. Through this report organizations make IT material 

internally but also externally, being accountable within a cyclical activity through which 

organizations interact (directly and/or indirectly) with their stakeholders in order to agree on 

and spread meaning (IIRC, 2016).  

Along these lines, recent research has highlighted the narrative nature of integrated 

reports (Beattie, 2014; Higgins et al., 2014) and their potential for specific forms of 

accountability towards investors and stakeholders, generally (Lai et al., 2018). Although 

drawing on different perspectives, other studies have also suggested that reports containing 

financial and non-financial information can be the ‘practice’ through which broader concepts 

can materialize and become meaningful (Busco et al., 2018). Therefore, IR is a practice 

through which the expression of the organizations’ own vision about their IT and value 

creation processes becomes especially evident and meaningful through the development of a 

common understanding, while searching to fulfill the ‘mythical’ requirements of the 

framework (Gibassier et al., 2018). From this perspective, integrated reports could be 

conceived of as a signifying practice which conveys and materializes an organization’s 

journey towards IT, by providing a meaning to this concept (Hall, 1997). 

In particular, the IR practice makes the objects to which the concept of IT refers 

visible and material. However, there are still few insights into whether and how the meanings 

of IT on the part of organizations are projected through their integrated reports. Moreover, 

insights are needed in order to understand whether changes in these meanings can emerge 

from integrated reports over time. These issues deserve further investigation in order to grasp 

how organizations can use integrated reports to provide a common understanding of the 

concept of IT in its effective implementation, moreover, in light of the increasing complexity 

which affects the relationship between organizations and their environment.   

In order to fill this gap, the aim of this paper is to explore the objects through which 

the meaning of IT can be materialized and represented within integrated reports. Specifically, 

by adopting a longitudinal perspective this paper analyzes the integrated reports issued by 
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first adopters who were awarded for the quality of their reports. This analysis aims to identify 

the capitals that are considered in the reports, and whether and how these capitals have been 

linked to each other to provide a representation of IT. Both the capitals and their linkages are 

the objects represented in the integrated reports providing meaning to the concept of IT.  

To this purpose, this study is grounded on a vocabulary approach (Jones and Livne-

Tarandach, 2008; Loewenstein et al., 2012), according to which vocabularies are 

“conventions that people use as a common ground of knowledge and experiences to allow for 

meaningful communication and effective coordination” (Loewenstein et al., 2012: 59), in 

order to interpret the texts of integrated reports as systems of words and their meaning 

regarding IT. In particular, by focusing on words and their relationships, we combine textual 

analysis (Lebart et al., 1998) and network text analysis (Carley, 1994; Diesner and Carley, 

2005) to examine the structure of meaning embedded in texts of integrated reports of five 

organizations, which serve as empirical cases for analysis, during the period 2012-2018.  

From our findings, we argue that integrated reports are a signifying practice for 

making the concept of IT material and meaningful. Additionally, we emphasize the dynamic 

nature of the concept of IT because of its evolution over time due to the different prevalence 

of the capitals represented and due to change in the linking among them. The loss of weight in 

integrated reports of the financial and organizational capitals has been balanced by the 

growing weight of two other capitals, that is, commercial and socio-relational capitals. In 

addition, the connectivity of the multiple capitals represented increases over time. The 

dynamic nature of the meaning of IT affects the semantic orientation of the reports in a 

mutual relationship between IT (which conveys flows of information within the reports) and 

integrated reports (through which flows of meaning are made visible). In particular, the 

findings reflect an evolution of the semantic orientation of integrated reports, which are found 

to be more focused on relational aspects between organizations and their environments. 

Our paper offers various contributions. First, we contribute to enriching the limited 

research on the concept of IT and its relationship to integrated reports (Feng et al., 2017). 

While previous studies investigated the content of various sets of integrated reports to 

evaluate their level of relevance and quality by analyzing the focus of integrated reports on 

backward or forward looking information (de Villiers et al., 2017), their extent of materiality 

by highlighting the most important content of the integrated reports for their preparers (Lai et 

al., 2017), or their level of conciseness, integration and completeness in disclosing 

information (Busco et al. 2019; Melloni et al., 2017), they did not specifically investigate the 

meanings of the IT emerging from the reports. In this paper, we provide meaning to the 
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concept of IT by singling out its objects of reference and the evolutionary path of interactions 

between these objects. In so doing, we provide a dynamic perspective to the study of IT in a 

signifying practice, such as in integrated reporting.  

Furthermore, we contribute more broadly to textual analysis research on corporate 

reporting (Brennan et al., 2009; Milne et al., 2009) by showing the importance of vocabulary 

structures to help explain latent meanings within texts. Therefore, we also make a 

methodological contribution by combining textual analysis with a network approach in order 

to discover the objects (in our case the capitals and their linkages) represented in integrated 

reports and consequently to materialize the concept of IT. In turn, this methodological 

contribution produces practical implications for the subjects involved in and/or interested in 

integrated reports, such as preparers, users and regulators. Preparers can have a better 

awareness of the message that is going to be communicated through integrated reports. Users 

have at their disposal a technique that could contribute to a better decoding of the message 

projected through integrated reports. Finally, regulators, specifically the IIRC, have at their 

disposal a technique for analyzing integrated reports and, consequently, evaluating the 

effectiveness of guidelines issued in driving preparers while drafting integrated reports.  

The paper is organized as follows. Section 2 reviews studies on IR and IT and 

provides the theoretical framework on vocabularies for analyzing integrated reports. Section 3 

explains the research design and the methodology applied. Section 4 presents the findings of 

the study and Section 5 provides a discussion of the results. Finally, Section 6 highlights some 

concluding remarks and new research directions. 

2. Theoretical framing 

In this section, we analyze accounting studies which have highlighted the potential of IR for 

understanding and managing the increasing complexity of the business environment, as well 

as its relationship with the concept of IT (sub-section 2.1). By drawing on this research and 

on organizational studies which emphasized a vocabulary approach to language, we argue that 

this approach may help to understand the structure of meaning embedded in integrated reports 

(sub-section 2.2). 

2.1 Complexity, information and meanings: explaining the relationship between IR and IT 

Organizations face more and more difficult challenges because of the increasing complexity 

of their environment. A weak management of this complexity could compromise their 

survival due to their loss of legitimacy within the environment in which they operate (Child 
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and Rodrigues, 2011). In line with this perspective, organizations are increasingly called upon 

to implement, in compliance with the principle of requisite variety (Lengnick-Hall and 

Sanders, 1997; Poulis and Poulis, 2016), managerial innovations that allow them to 

understand and manage the complexities they face.  

The main effect of the increasing complexity is that organizations’ decisions that are 

made to achieve specific objectives affect different dimensions of their performance. This 

implies the need to simultaneously consider different performance dimensions during the 

decision-making processes carried out within an organization, in order to be able to indirectly 

consider all the subjects and objects involved in (and affected by) those decision-making 

processes. This need led to the appearance and diffusion of an integrated perspective within 

management practices that would make it possible to overcome the silo perspective 

underlying the systemic approach to organisations and to move toward IT (Lengnick-Hall and 

Sanders, 1997; Oliver et al., 2016). 

According to Checkland (1981), it is possible to classify system thinking as being hard 

or soft. The former focuses on the identification of resources and technologies that are 

instrumental for pursuing a given objective that is stable and unchangeable for a defined 

system. Differently, soft system thinking “is more aligned with environments that are 

complex, messy, ill-defined and not independent of people and their individual value 

systems” (Oliver et al., 2016: 232). Therefore, the hard perspective is much more in line with 

the Taylorist perspective of management, while soft system thinking is closer to the IT 

managerial perspective.  

Coherent with the development of system thinking, during the last decades reporting 

systems have experienced a broad process of innovation, which has led to provide non-

financial information together with classic financial information (Adams, 2004; Dossi and 

Patelli, 2010; Hoque, 2014; Kaplan and Norton, 1992). This innovation initially occurred 

through the preparation of specific reports, i.e. social and environmental reports (Adams, 

2004; Contrafatto and Burns, 2013; Gray, 2002; Monfardini et al., 2013) and intellectual 

capital statements (Guthrie and Dumay, 2015; Mouritsen, 1998). Subsequently, starting in 

2010, the IIRC triggered a report integration process by developing the idea of an integrated 

report. In this report, the integration of the different dimensions of performance has not been 

conceived of as the simple sum of the different types of performance information available 

within an organization (Busco et al., 2013), but as the result of a specific process aiming at 

providing “a concise communication about how an organization’s strategy, governance, 
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performance and prospects, in the context of its external environment, lead to the creation of 

value over the short, medium and long term” (IIRC, 2013: 7).  

Therefore, the main objective of IR is to bring together, adopting a holistic 

perspective, a series of information types regarding different business dimensions. IR stands 

in the middle between hard and soft system thinking, allowing to make visible the connection 

between performance measurement systems used for managing organizational resources and 

managerial skills while managing those resources in an integrated way. Churet and Eccles 

(2014: 8) sustain that “integrated reporting is only the tip of the iceberg. It is the visible part 

of what is happening below the surface—namely “integrated thinking” and “integrated 

decision-making”. Accordingly, the IIRC (2013: 2) has stated that “the provision of a good 

integrated report depends on the level of IT as it is 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 diffused within an organization”. Thus, “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”. Al-Htaybat 

and von Alberti-Alhtaybat (2018) have found that organizations used to handling uncertainty 

and disruption through an integrated approach to their business are much more able to move 

toward the adoption of IR, being its natural extension. In addition, through their study these 

scholars have highlighted that “commitment from the top is of utmost importance if IT, IR 

and long-term value creation and sustainability are to take place” (Al-Htaybat and von 

Alberti-Alhtaybat, 2018: 1437). 

At the same time, integrated reports could contribute to increasing the effectiveness of 

IT within an organization by making the objects affected by IT material and developing a 

common understanding of this concept within that organization. In the end, between IT and 

integrated reports there could be a virtual cycle (see Figure 1). On the one hand, the existence 

of strong and effective IT within an organization could contribute to the drafting of integrated 

reports of higher quality. On the other hand, integrated reports could help give meaning to the 

concept of IT and to building a common understanding, not only for organizations’ external 

stakeholders, but also for their internal stakeholders, such as managers and employees (IIRC, 

2016). Black Sun (2012) found that IR is posing different challenges to organizations, but at 

the same time it is contributing to drive positive changes within organizations. In particular, 

among others, what is relevant for this paper is that the practice of IR is contributing to 

connecting teams across organizations’ departments, especially because of the increased 
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visibility of (and managers’ engagement with) organizational activities and the holistic value 

creation process. 

 

[Figure 1 about here] 

 

According to the WICI (2013: 1) “the experience has shown that integrated reporting 

in an organization further helps to embed integrated thinking. Therefore, the processes of 

Integrated Reporting and integrated thinking are mutually reinforcing. The organization’s 

ability to maintain a big picture view, connect time horizons and develop a strategy for 

consistent messaging fosters a connected mindset and informs report content”. As a 

consequence, integrated reports are moving from being a promising accounting innovation, 

discussed more than applied (Gibassier et al., 2018), to a powerful practice, able to make IT 

more effective within organizations by making visible which capitals are mobilized to create 

value and how those capitals are connected (Busco et al., 2017).  

Some scholars have investigated the concept of IT with reference to IR. Guthrie et al. 

(2017) have shown how the implementation process of IR in some public sector organizations 

has stimulated an internalization process of new managerial concepts and perspectives, 

resulting in the adoption of IT. But, in other cases the vagueness of the concepts (such as IT) 

included in the IR framework, has been considered as an important obstacle to its adoption 

(Dumay et al., 2017). Vagueness in the IT concept mainly comes from “the absence of clear 

precedents in reporting context” (Feng et al., 2017). Focusing on the measure of 

management’s commitment and effectiveness towards integrating financial and extra-

financial aspects, Busco et al. (2019) have defined and classified the possible levels of 

integration among IT and IR and the related drivers. In particular, four different levels of 

integration (i.e. Holistic, Integrated, Conservative and Minimalist) have been identified, and 

higher levels of integration were found to be due to the greater size and leverage of 

companies, bigger board size and meetings, and to companies’ more sensitive and higher 

environmental performance of their industries. Furthermore, the implementation of IR and its 

related concepts could be differently perceived by people operating at various organizational 

levels or it could produce different effects according to the ‘health’ of an organization.  

Considering the vagueness of the concept of IT, as well as the contribution that IR 

could have to make IT more and more effective within organizations, the understanding of 

whether and how the concept of IT is represented in integrated reports becomes more 

relevant. Like other control and reporting systems, integrated reports are “gears that turn 
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management principles into everyday practices”. They can contribute to establishing “the 

recipes and rituals that govern the work of managers” (Hamel, 2006: 76). In line with this 

idea, IR is a signifying practice able to give meaning to the concept of IT and, at the same 

time, to produce a common understanding of it within an organization (Busco et al., 2018). 

IR, and especially its final output (i.e. integrated reports), makes visible and material the 

different capitals that an organization acts upon throughout its business process and draws the 

images of the links existing among those capitals during a certain time period. Both capitals 

and links are the objects to which IT refers in order to acquire a meaning. Therefore, both 

internal and external stakeholders find in integrated reports the images of the capitals used by 

an organization (in terms of which capitals and how they are composed), and how they are 

jointly used and their evolution over time. According to Weick (1995: 4), this production of 

images is important because “organizations with access to more varied images will engage in 

sensemaking that is more adaptive than will organizations with more limited vocabularies”. 

 

2.2. Vocabularies and integrated thinking 

Following the linguistic turn in organizational research (e.g. Alvesson and Kärreman, 2000), a 

stream of literature has emphasized a vocabulary approach to language and meaning (see 

Loewenstein et al., 2012). According to this approach, vocabularies are defined as “systems 

of words, and the meaning of these words, used by collectives at different levels of analysis- 

groups, organizations, communities of practice, institutional fields-in communication, 

thought, and action” (Loewenstein et al., 2012: 45). Vocabularies are grounded in existing 

practices which characterize these collectives and, at the same time, can be a source of new 

meanings. Indeed, they provide meaningful and shared categories which guide thought, 

action, and interaction between different groups of individuals.  

Meaningful categories are structured around words or compound terms, (defined as 

conventional linguistic expressions - see Loewenstein and Ocasio, 2005), and the emergence 

of new categories can prompt new vocabularies which influence (and in turn are influenced 

by) how collectives make sense of (and act upon) complex organizing practices. However, 

despite their socially-agreed upon nature, categories (and their vocabularies) are not 

necessarily shared entirely within or across different collectives. Along these lines, written 

texts can be the expression of distinct vocabularies which reflect diverse categories, and their 

analysis may allow for the identification of the specific ‘vocabulary use’ by social actors 

(Jones and Livne-Tarandach, 2008). 
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In this context, words (and the categories they represent) gain relevance not as single 

and unconnected words, but as part of a specific vocabulary structure. Vocabulary structure 

relies on the combination of word frequency patterns (i.e. the meaning of more frequently 

used words), word-to-word relationships (i.e. how words relate to other words), and word-to-

example relationships (i.e. how words relate to specific organizing practices in terms of 

objects, events, activities, ideas etc., which make vocabularies concrete and understandable, 

see Loewenstein et al., 2012: 45). In this vein, vocabulary structure can highlight the 

significance of a word as well as what a category means (and its boundaries). The closely 

associated words which are used to invoke a category, as well as the properties of the 

examples to which these clusters of words have been applied, convey the meaning assigned to 

the category. 

By extending these insights to the specific context of IR, we argue that the written 

texts of the integrated reports can be the expression of the specific ‘vocabulary use’ by 

organizations, which reflects the category of IT. As suggested by recent accounting studies, 

IT is the result of a complex process of internalization (Guthrie et al., 2017) and builds on 

existing internal practices (Mcnally et al., 2017) and cultures (Dumay and Dai, 2017). In this 

vein, we can consider IT as a meaningful category which guides thought, action and 

interactions among organizational members. Consequently, IT can not only be 

operationalized in different ways as highlighted by recent literature (Dumay et al., 2017; Feng 

et al., 2017), but it can also influence IR, that is, the complex organizing practice 

organizations develop to face growing business complexity and through which IT takes form 

and concretely materializes.  

In this perspective, by relying upon the idea of IR as a signifying practice (Busco et 

al., 2018), we argue that it is through IR that the meaningful category of IT is projected. In 

order to understand the system of meanings underlying this category, we should focus on the 

vocabulary structures (Loewenstein et al., 2012) that emerge in the integrated reports. This 

may allow understanding into how organizations make sense of IR practices and how, in turn, 

these practices convey the meanings of IT. Moreover, since a shared vocabulary “serves as a 

common ground on which members can draw to be understood” (Loewenstein et al., 2012: 

62), its comprehension can provide common ground to share and spread meanings also 

between organizations and their stakeholders (to whom integrated reports are also addressed) 

throughout organizations’ search for legitimation. 

In the following sections, we show and discuss the findings of the analysis of the 

vocabulary structure reflecting the category of IT within a set of selected integrated reports, 
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which serve as our empirical case. According to the IR framework and some policy position 

papers (Deloitte, 2015; IIRC, 2016), IT is strictly related to the use and transformation of 

different kinds of capital and their interdependencies. In this paper, we argue that both 

capitals and their linkages can, thus, be considered as objects through which IT is represented 

in the reports. We focus, in particular, on the analysis of word frequency patterns and word-

to-word relationships to identify such objects and their structure of meaning for the 

representation of the category of IT.  

Before presenting the results of the analysis, the next section explains the overall 

research design. 

 

3. Research design 

The empirical material for the analysis consists of the integrated reports published by five 

organizations from 2012 to 2018, for a total amount of 34 reports (see Table A1 in the 

appendix for details). The reports have been selected from the IIRC online database, section 

‘recognized reports’. This database was chosen because it includes reports that have been 

recognized as leading practice by specific awarding processes or through benchmarking. 

Since our aim has been to explore the meanings of IT projected longitudinally through the 

integrated reports, we selected early reports that were awarded in 2013 and 2014 and then 

have been continuously published in the following years (independently from industry or type 

of organization). The publication of integrated reports was compulsory for some of the 

organizations selected, while for the others it was not. But, as the objective of this paper is to 

understand if and how IT materializes through the development of integrated reports, and not 

the content of that materialization, the compulsory or voluntary adoption of IR is not a bias of 

the findings of this paper. In addition, the integrated reports used in the analysis are of 

different lengths. Since our analysis is a longitudinal analysis that does not focus on 

individual reports, the difference in their length could lead the longer reports (and their 

content in terms of lemmas) to dominate over the shorter reports. 

Our purpose was to provide neither generalized results regarding IR as a signifying 

practice for IT, nor a complete overview of IR by early adopters. Rather, we have aimed to 

explore whether and how the structure of meaning embedded in the texts of integrated reports 

could reveal the way in which IT can materialize and change over time. Given this objective, 

even if the reports could have been produced differently, such as internally or outsourced to a 
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consultant, this is not relevant for the aims of the paper. Actually, we have focused on the 

existence of a relationship between IT and IR and its related materialization, rather than 

focusing on the effect caused on such relationship by a different integrated report production 

process. Previous research has already highlighted that analyzing the content and textual 

attributes of published integrated reports can help assess their compliance to the framework 

(e.g. Wild and van Staden, 2013), their changes compared to prior reporting practices (e.g. 

Stent and Dowler, 2015), and their level of readability (e.g. Du Toit, 2017; Caglio et al., 

2019) and sustainability disclosure (e.g. Montecalvo et al., 2018; Zappettini and Unerman, 

2016). Nevertheless, the ways in which vocabulary structure within the text of an integrated 

report can convey the meaning of IT is still an area that is open for contribution.  

Reports were retrieved from the IIRC database or the organizations’ websites and 

downloaded in PDF format. They were initially examined in their entirety in order to verify 

that they explicitly referred to the IR framework, as well as identify their structure in terms of 

the combination of texts, charts, images, and figures. Then, PDF files were converted into 

TXT format for performing the analysis. Specifically, the paper combines textual analysis 

(Lebart et al., 1998) and network text analysis (Carley, 1994; Diesner and Carley, 2005). 

They were used to identify the vocabulary structure of the selected integrated reports with 

specific reference to word frequency patterns and word-to-word relationships.  

Textual analysis allows investigation of the use of words within texts and finds 

significant patterns of meaning. Thus, it was useful to our aims in order to identify specific 

concentrations of words that could be interpreted as different types of capital, through which 

the meanings of the category of IT could manifest itself, as well as their possible evolution 

over time. We carried out textual analysis by using the software T-Lab (Lancia, 2019). TXT 

files were uploaded to the software resulting in a global corpus of 19,009 words. This quantity 

of words was then processed. For instance, compound words (e.g. integrated report, risk 

management, etc.) and phrasal verbs were merged and all the stop-words in text (e.g. articles, 

prepositions, etc.) were discarded. From the remaining words we selected and lemmatized the 

most significant words according to the TF-IDF measure (Salton, 1989). In so doing, the final 

corpus analyzed was composed of approximately 2,950 lemmas. 

Textual analysis followed two main stages. In the first stage, we carried out a lexical 

correspondence analysis - LCA (Lebart and Salem, 1988), which is a statistical explorative 

technique that allows a reduction of the data’s high dimensionality into fewer dimensions, 

with a loss of only a very small quantity of information (e.g. Greenacre, 1984; Lebart et al., 

1984; McEwan and Schlich, 1991). This technique is applied on contingency tables with size 
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“n x m”, where “n” is the number of rows (words) and “m” the number of columns (text 

documents containing those words). In a dimensional perspective, each column (document) 

can be considered as a point in a n-dimensional space, (where each word is a coordinate in the 

space and the frequency of that word in a document is the document value respect to that 

coordinate), and can be compared to another column by confronting their rows’ values (i.e. 

presence, absence and frequency of each word). The same approach can be used to compare 

two rows (words) considering their presence in the documents. Since high dimensional spaces 

are difficult to visualize and interpret, LCA creates a lower dimensional space (called biplot 

when the space is bi-dimensional, see Gabriel, 1971) that preserves part of the original 

information in compared rows and columns. That is to say, the differences between two 

documents can be visualized by considering not all the n-dimensions representatives of 

words, but only two dimensions created by the LCA. Specifically, in order to carry out the 

LCA, we used a bag-of-words method (Loughran and McDonald, 2016) to create a two-way 

contingency table, with reports of the specific year of publication as columns and lemmas as 

rows. In this way, the LCA allowed us to visualize columns (years) and rows (lemmas) on a 

low dimensional space, in order to investigate the semantic orientation of the texts of the 

integrated reports.  

In the second stage of the textual analysis, we conducted a thematic analysis of 

elementary contexts (Lancia, 2019). This analysis “creates a map of themes characterized by 

the co-occurrences of certain semantic traits” (Trobia and Lo Verde, 2017: 501). It considers 

elementary contexts (i.e. short parts of text, such as sentences of the entire corpus) that share 

similar words and it allows the development of a contingency table where each row is an 

elementary context and each column represents a lemma. Each cell of this table contains a 

value of presence or absence of the specific lemma in the elementary context. From this table 

we performed a clustering procedure by using the bisecting K-means algorithm (Savaresi and 

Boley, 2001; Steinbach et al., 2000). In so doing, our aim was to identify a map of the main 

themes depictive of different capitals. 

Network text analysis is a text analysis method which “enables the extraction, 

analysis, and concise representation of the complex network structure that can be represented 

in texts” (Diesner and Carley, 2005: 84. See also Carley and Kaufer, 1993). This analysis 

enables the interpretation of the meanings underlying texts by investigating the links between 

words and by constructing a network of the linked words. We relied upon a traditional 

proximity approach (Carley, 1993), but by using Markov chains based on co-occurrences to 

compute the probability of a word being the predecessor or successor of another word 
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(Lancia, 2019). Specifically, we elaborated the networks by using the software T-Lab and 

then uploaded them to the software Cytoscape (Shannon et al., 2003) for improving their 

visualization and interpretation. The analysis was first conducted to explore the links between 

words and, then, to explore links between the thematic clusters identified through the thematic 

analysis of elementary contexts. This analysis was useful for our aims to investigate whether 

and how capitals (through which IT manifests its meaning) are connected to each other within 

the text of the reports.  

The combination of textual analysis and network text analysis allowed us to examine 

the vocabulary structure (i.e. word frequency patterns and word-to-word relationships), 

invoking the category of IT embedded in texts of integrated reports in order to explore how 

capitals and their linkages provide a meaning to IT. The results of this analysis are described 

in the next section.  

4. Findings 

4.1 Identifying latent meanings within integrated reports  

The textual analysis resulted in a two-way contingency table (see Table 1) with the years of 

report publication (i.e. from 2012 to 2018) as columns and lemmas as rows. Each cell of the 

contingency table contains the number of occurrences of a specific lemma in the integrated 

reports of a particular year. The analysis reveals a significant relationship between the two 

variables, with a chi-square statistics p-value lower than 0.05. 

 

[Table 1 about here] 

 

The LCA allowed us to further explore the relationship between lemmas and years in 

the contingency table by reducing the dimensions of analysis. Specifically, we obtained six 

dimensions that were able to explain the latent meaning of the corpus. Since the first two 

dimensions together explain the most part of the total amount of information (i.e. 

approximately 70%), we represented our findings through a bi-dimensional factor space or 

biplot (see Figure 2). On this space, points (i.e. lemmas and years) are distributed according to 

specific coordinates which identify the positioning of each point with reference to the two 

dimensions (i.e. the X and Y axes).   

 

[Figure 2 about here] 
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In order to make sense of the meanings underlying these two dimensions, we analyzed 

the contribution to inertia value, which is the percentage of information that a single point in 

the space explains about each of them (see Table A2 in the appendix). In other words, the 

points with the highest contribution to inertia values help in the interpretation of the meaning 

that the two dimensions imply. In our case, we found that the lemmas with the highest 

contribution to inertia values for the X-axis depict a semantic opposition between an 

internally-oriented perspective (e.g. see lemmas such as “share”, “company”, “group”, etc.) 

and an externally-oriented perspective (e.g. see lemmas such as “client”, “customer”, 

“community”, etc.). As we can observe in Figure 2, the internally-oriented perspective takes 

shape on the right side of the X-axis, while the externally-oriented perspective on the left side. 

As for the Y-axis, the lemmas with the highest contribution to inertia values seem to depict a 

semantic opposition between an organizational perspective (e.g. see lemmas such as 

“authorization”, “chairman”, “director”– the down side of the Y-axis) and a financial 

perspective (e.g. see lemmas such as “liability”, “investment”, “fair value” – the up side of the 

Y-axis). 

Points with opposite meaning with respect to a dimension can be found at the opposite 

side in the factor space. For instance, in this context the lemmas “company” (at the extreme 

right side of the X-axis) and “engagement” (at the extreme left side of the X-axis) have 

opposite meanings with respect to the internal/external perspective. In addition, since the 

more the points are distant from the origin of axes, the more they are significant for the 

analysis, a year and a lemma close to each other and yet far from the origins have a strong 

relationship (i.e. the reports published in that year are highly associated with that lemma).  

As shown in Figure 2, the years are distributed longitudinally on the factor space 

showing a shift in the lemmas (and their semantic orientation) included in the reports from 

2012 to 2018. Early integrated reports (i.e. from 2012 to 2014) are positioned on the right side 

of the factor space and, thus, are strongly related to the internally-oriented perspective. 

Specifically, the first year of the reports (i.e. 2012) appears in the high-right quadrant and, 

thus, it is also related to the financial perspective (e.g. see lemmas such as “fair-value”, 

“asset”, “derivative”, “profit”, “cash”). Instead, in the low-right quadrant, we can find the 

years 2013 and 2014, whose main lemmas are still related to an internally-oriented 

perspective but more in terms of organizational issues (e.g. see lemmas such as “board”, 

“chairman”, “knowledge-based”). Moving towards the left side of the factor space, we find 

that more recent integrated reports (i.e. 2016, 2017, 2018) are strongly related to the 
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externally-oriented perspective (e.g. see lemmas such as “community”, “engagement”, 

“environment”, “people”, “client”, “ethical”). Interestingly, the analysis suggests that there 

has been an evolution in the semantic orientation of the published integrated reports. This 

finding is also reinforced by the fact that the year 2015 lies near the origin of the axes and, 

thus, it is not particularly reflective of any dimension. This probably means that the 2015 

integrated reports are related to all lemmas with different semantic meanings in a more 

balanced way, witnessing a slight shift over time.  

To sum up, we have found that the concentration of words used within the integrated 

reports mainly reflects two opposite semantic meanings, which refer to an internal and an 

external perspective. Importantly, the semantic orientation of the integrated reports seems to 

evolve over time, shifting from a focus on organizational and financial issues to a focus on 

more relational aspects between organizations and their environment.  

Next, by analyzing the co-occurrences between words within specific elementary 

contexts, we show that these words give shape to a map of different capitals through which 

the meaning of IT materializes in the reports.   

4.2 Revealing the capitals underlying the meaning of IT 

The thematic analysis of elementary contexts allowed us to identify the main themes 

emerging from the corpus. Six main themes emerged and we found that each of them could be 

depictive of a different notion of capital (see Table A3 in the appendix). Although the various 

capitals emerging from the findings of this paper are named differently from the taxonomy 

provided by the IIRC (2013), this is not intended to deny or criticize the IIRC’s taxonomy. 

The six capitals identified through our analysis are indeed closely aligned with all the forms 

of capital that an organization uses or affects according to the IR framework. The different 

taxonomy provided in this paper is due to the choice of naming the different capitals 

according to the most representative words for each of the capitals disclosed by the analysis. 

The first theme, which we labelled financial capital (FC1), contains lemmas with the 

highest chi-squarei such as “asset”, “income”, “cost”, “liability”, “earning” and refers broadly 

to all the financial resources available to organizations through different forms of financing as 

well as that generated through their activities. For instance, an elementary context with 

lemmas representative of this capital is:  

“Over the past year Bankmecu has continued its long-standing record of strong 

financial performance. Bankmecu’s net profit after tax of $ 27.02 million represents a 

return on assets of 0.99%.” (Extract 1, Bankmecu, Annual Report, 2012, p. 2).  
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The second theme, labelled human capital (HC2), contains lemmas with the highest 

chi-square such as “award”, “employee”, “incentive”, “remuneration”, “reward” and includes 

the relationships between the organization and its members, with a particular focus on the 

mechanisms and the processes for enhancing competences and motivation. For instance, an 

elementary context with lemmas representative of this capital is:  

“Attract and retain quality employees. Employees are integral to delivering the 

group’s strategies. Consequently remuneration structures are designed to create a 

high performance culture with the necessary balance between short and long-term 

objectives. Skills development, engagement processes and wellness support are 

designed to assist retention and maximise productivity.” (Extract 2, Liberty Holdings 

Limited, Integrated Annual Report, 2012, p. 2). 

The third theme, which we labelled social-relational capital (SRC3), contains lemmas 

with the highest chi-square such as “community”, “customer”, “biodiversity”, “satisfaction”, 

“education” and includes all the relationships an organization develops with its multiple 

stakeholders with a focus also on social and environmental issues. For instance, an elementary 

context with lemmas representative of this capital is:  

“We believe in adopting a broader measure of performance than economic growth 

alone. By advancing the economic, social, environmental and governance conditions 

in the communities where we operate we can offer a better kind of bank.” (Extract 3, 

Bankmecu, Annual Report, 2012, p. 00).  

The fourth theme, labelled process capital (PC4), contains lemmas with the highest 

chi-square such as “report”, “risk”, “governance”, “compliance”, “information” and refers in 

broad terms to all the techniques and procedures that allow the enabling, managing and 

monitoring of organizational activities. For instance, an elementary context with lemmas 

representative of this capital is:  

“We regularly assess and enhance our risk management framework to ensure that it is 

fit-for-purpose and that we have adequate capacity to manage risk in unpredictable 

operating environments.” (Extract 4, Standard Bank, Annual integrated report, 2016, 

p. 71). 

The fifth theme, which we labelled organizational capital (OC5), contains lemmas 

with the highest chi-square such as “director”, “board”, “committee”, “chairman”, “chief” and 

includes all the roles and functions whose coordination and interaction foster internal 

processes. For instance, an elementary context with lemmas representative of this capital is: 
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“The performance of the board and its committees is evaluated periodically against 

their respective mandates and the results are collated by independent assurance 

providers. Feedback is provided to the directors’ affairs committee and thereafter to 

the board.” (Extract 5, Liberty Holdings Limited, Integrated report, 2017, p. 20).  

The sixth theme, labelled commercial capital (CC6), contains lemmas with the highest 

chi-square such as “store”, “client”, “brand”, “product”, “service” and refers broadly to all the 

relationships between an organization and its external market. For instance, an elementary 

context with lemmas representative of this capital is:  

“Our focus is to consistently create excellent client experiences, by understanding our 

clients and by offering the products, services and solutions they need” (Extract 6, 

Standard Bank Group, Annual Integrated Report, 2016, p.12).  

Figure 3 presents the main findings of the LCA which has been conducted on another 

contingency table with years (as rows) and themes (as columns) in order to observe how the 

six notions of capitals are positioned on a factor space. In this case, we obtained five 

dimensions to explain the meaning of the corpus. However, since the first two dimensions 

together explain approximately 92% of the total information, we still represented our findings 

through a biplot. 

 

[Figure 3 about here] 

 

By analyzing the contribution to inertia value, we found that the X-axis depicts the 

same semantic opposition of the lemmas per years biplot (i.e. an internally-oriented 

perspective, on the right side of the X-axis, and an externally-oriented perspective, on the left 

side of the X-axis). Instead, the Y-axis seems to depict a semantic opposition between a 

financial perspective, on the down side of the Y-axis, and a human-oriented perspective (very 

close to the idea of human capital provided above), on the up side of the Y-axis. 

By analyzing the contribution to inertia values, we were able to interpret the meaning 

that the two dimensions imply. Specifically, we found that the highest contribution to inertia 

values for the X-axis refer to both the organizational capital (OC5) theme and the commercial 

capital (CC6) theme. Therefore, considering themes (rather than lemmas), the X-axis still 

seems to depict the same semantic opposition of the lemmas per years biplot (i.e. an 

internally-oriented perspective, on the right side of the X-axis, and an externally-oriented 

perspective, on the left side of the X-axis). Conversely, the analysis of the contribution to 

inertia values (as well as of other quality measures) for the Y-axis revealed the prominence of 
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the financial capital (FC1) theme and, more outdistanced, of the human capital (HC2) theme. 

Thus, if we consider themes (rather than lemmas), the Y-axis seems to depict a semantic 

opposition similar to that of lemmas per years biplot. We find a financial perspective, on the 

down side of the Y-axis, and an organizational perspective, but more human-oriented (very 

close to the idea of human capital provided above), on the up side of the Y-axis.  

As shown in Figure 3 by the size of bubbles, independently from the years of 

publication, financial capital (FC1) is the most discussed theme within the all reports (25.79% 

is the percentage of elementary contexts referring to this theme). Then this theme is followed 

by human capital (HC2- 20.23%), commercial capital (CC6- 15.01%), process capital (PC4- 

14.89%), organizational capital (OC5- 13.22%) and, finally, by social-relational capital 

(SRC3- 10.87%). If we focus on the position of years and themes, we find that the first 

triennium (from 2012 to 2014) and the last triennium (from 2016 to 2018) are semantically in 

opposition along the internal/external dimension. Early integrated reports (i.e. 2012, 2013 and 

2014) lie in a similar position with respect to the X-axis, confirming their semantic orientation 

towards an internally-oriented perspective. The first year (i.e. 2012) is in the lower-right 

quadrant, thus corroborating the semantic prevalence of the financial perspective in the 

reports of that year. From 2013, there is a growing opening up towards the human 

perspective. Indeed, 2014 is the highest point with respect to the Y-axis. Also, 2013 is the 

closest point to the organizational capital theme (OC5), which is shifted towards the 

internally-oriented polarity of the factor space. Moving towards the left side of the X-axis (i.e. 

towards an externally-oriented perspective), we can find reports published in 2016, 2017 and 

2018. Interestingly, the points referring to the last triennium are very close to each other 

compared to the closeness between the points referring to the first triennium. This suggests a 

pattern of strengthening towards the two themes, which almost overlap at the externally-

oriented polarity of the space, that is social-relational capital (SRC3) and commercial capital 

(CC6). The closeness of the year 2015 to the origins of axes still corroborates the idea of a 

slight shift over time. 

In order to better understand the dynamic composition of the integrated reports, in 

Figure 4 we can observe the weight of all themes (i.e. capitals) for each year of the reports. As 

shown in the figure, the financial capital (FC1) has the highest weight in each year. Moreover, 

the changing pathway in the compositions of the reports is confirmed by the increasing 

weight of the capitals which relate more to the relations between the organizations and their 

environment (i.e. the commercial capital – CC6 and the social-relational capital – SRC3).  
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[Figure 4 about here] 

 

Overall, we have found that IT has been signified and projected over time through the 

integrated reports in different ways. The dynamic nature of the meaning of IT depends on the 

changing weight of the multiple capitals represented within the reports during the years. 

While the map of the main themes emerging from the reports allowed us to find the capitals 

through which the category of IT materializes, next we focus on the linkages among words 

and among capitals to find different paths of their interdependencies, which shows that the 

meaning of IT is continuously unfolding.       

4.3 Constructing networks of words and capitals  

In order to see how lemmas are related to each other, we have constructed networks of all the 

lemmas within the corpus with reference to the extreme years (i.e. 2012/2013 and 2017/2018) 

of our time period. This choice is due to the fact that, from our previous analysis, we found 

that these two intervals highlight the main changes. Figure 5 shows the network originating 

from the data for the period 2017/2018. In this visual representation, all the nodes represent 

the lemmas in the corpus and an edge between two nodes is given by the probability of a 

lemma to be predecessor or successor of another lemma. A node with several edges is 

representative of a lemma having connections with diversified words.       

 

[Figure 5 about here] 

 

To interpret the network of words, we can rely upon some measures of semantic 

connectivity, that is density, betweenness centrality (BC) and conductivity. These measures 

are proxies of the role of the node in the network and, thus, of the words in the text. The 

density represents the total number of in-and-out links that directly connect a node (i.e. the 

lemma in our case) to the other nodes. The higher the density of a node is, the higher the level 

of prominence of this node is in the network. Thus, in our case, this measure expresses how 

much a lemma is ‘spread’ through the text. Then, we can find the betweenness centrality and 

the conductivity. These are two main measures of centrality which allow the identification of 

the most influential nodes in connecting a network’s community of nodes. Specifically, the 

betweenness centrality shows how often a node appears on the shortest path between two 

other random nodes in the network. The conductivity is the number of outgoing edges of a 

specific node, multiplied by the number of incoming edges for the same node. Thus, in our 
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case, a lemma with high measures of centrality can be considered to be a connector which 

binds other lemmas together. 

Tables 2 and 3 show the measures of semantic connectivity of the first 30 lemmas with 

the highest measures of betweenness centrality, respectively, for the periods 2012-2013 and 

2017-2018. This means that these lemmas are the most influential in connecting networks of 

lemmas.   

 

[Table 2 about here] 

[Table 3 about here] 

 

Amongst the lemmas with the highest betweenness centrality listed in Tables 2 and 3, 

we can find lemmas which are the most representative of the identified themes (i.e. the 

capitals) in terms of both statistical significance (i.e. lemmas with the highest chi-square – see 

Table A3 in the appendix) and conventional common sense (e.g. the lemma “employee” is 

conventionally referred to the notion of human capital). Interestingly, we can notice that the 

lemmas representative of the human capital (HC2) such as “employee”, and of more 

relational capitals (i.e. commercial capital- CC6 and social relational capital- SRC3) such as 

“customer”, “client”, “community” have higher measures of betweenness centrality, density 

(in %) and conductivity (in %) in the years 2017/2018 than in 2012/2013. Some of these 

lemmas (such as “client” and “community”) are not even among the first 30 lemmas with the 

highest betweenness centrality in 2012/2013. This means that the prominence of these words 

in the last years of the time period increases and they become more influential in connecting 

networks of words. This corroborates the findings of the evolution of the semantic orientation 

of the integrated reports, which shift from being managerial-centric (in the early years) to be 

more social and relational-centric (in the last years). 

In order to investigate the use of these lemmas (and their links) in the text in more 

depth, we extrapolated from the network only the links referring to specific lemmas. For 

instance, if we analyze the lemma “client” (which is highly representative of the commercial 

capital- CC6), we can consider all the lemmas to which it is connected. Figure 6 shows all 

these connections. The arrows (and their direction) represent all the incoming and outgoing 

edges. The thickness of the arrows is proportional to the strength of the edge. We can see that 

in the period 2012-2013 the strongest edges are between “client” and the lemmas “trading” 

(incoming edge) and “facilitate” (outgoing edge). Thus, these two lemmas have the highest 

probability of being close to the lemma “client” in segments of text. Interestingly, “trading” is 
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a highly representative lemma of the financial capital (FC1). An example is provided by the 

following extract:  

“Growth in trading revenue depends largely on trading volumes and how volatility 

affects trading spreads. The group’s trading revenue is mainly a function of client 

trading volumes and the margin between bid and offer prices.” (Extract 7, Standard 

Bank Group, Annual Integrated Report, 2013, p. 64). 

 Instead, in the period 2017-2018, the strongest edges are between “client” and the 

lemmas “experience” (incoming edge) and “improve” (outgoing edge), as highlighted in the 

following extracts: 

“As we become more digitised and integrated, we are better able to understand our 

client’s financial services needs and match them with personalised experiences and 

solutions.” (Extract 8, Standard Bank Group, Annual Integrated Report, 2018, p. 38).  

As for the lemma “employee” (which is highly representative of the human capital- 

HC2), for instance, we can see that in 2012-2013, the strongest edges are with the lemmas 

“benefit” (incoming edge) and “permanent” (outgoing edge), while in 2017-2018 with 

“engagement” (incoming edge) and “customer” (outgoing edge). Interestingly, “customer” is 

a highly representative lemma of the social-relational capital (SRC3). Examples are provided 

in the following extracts:  

“In 2012, the employee wellbeing programme was extended to Liberty entities 

throughout Africa extending access to benefits to approximately 600 employees.” 

(Extract 9, Liberty Holdings Limited, Integrated Annual Report, 2012, p. 113). 

“Our employees provide us with many of our core competencies, including delivering 

excellent customer service, innovative product development, strong investment 

management skills and excellent balance sheet management. Liberty promotes a high-

performance, customer centric culture to drive innovation and execution of strategy to 

create value for stakeholders.” (Extract 10, Liberty Holdings Limited, Integrated 

Report, 2017, p. 55). 

 

[Figure 6 about here] 

 

Therefore, networks of words allowed us to find that the meanings emerging from the 

reports can be dynamic in nature since the links between words change over time, reflecting 

the changing semantic orientation of the reports. Specifically, we notice that changing links 

between words could be depictive of changing links between different capitals. In order to go 



23 
 

deeper to this insight, we constructed networks between the six identified themes (i.e. the 

capitals) for each year from 2012 to 2018. Figure 7 shows the visual representation of these 

networksii. The nodes represent the themes (composed by elementary contexts). The size of 

each node depends on the weight of the capital in the reports of each specific year (as 

highlighted in the previous Figure 4), while the thickness of the arrows (and their direction) 

depends on the strength (and the direction) of the edge. The edge between two nodes is given 

by the sequence of elementary contexts related to different themes, that is, the probability that 

elementary contexts related to a specific theme are predecessor or successor of elementary 

contexts related to another theme (see the probability for each edge to occur in Figure 7).  

 

[Figure 7 about here] 

 

By analyzing the measures of semantic connectivity (see Figure 7), we can see 

different evolutionary patterns in the linkages between capitals over time. In 2012, while 

financial capital (FC1) is the main node in terms of size (i.e. the weight of the capital in the 

reports, see also Figure 4), process capital (PC4) is the node with the highest measures of 

connectivity. All the other capitals appear less relevant inside the net. Thus, this means that, 

whereas, the content of 2012 integrated reports is more focused on financial issues, it is 

process capital (PC4) that represents the main connector (i.e. the process capital tends to bind 

the highest number of capitals together), followed by financial capital (FC1).  

In the following four years, the situation is quite similar for financial capital (FC1) and 

process capital (PC4) which remain the most important nodes, only with some slight changes 

in 2014 (when the betweenness centrality of FC1 decreases). Interestingly, starting from 2014 

the measures of connectivity of commercial capital (CC6), social-relational capital (SRC3) 

and human capital (HC2) begin to increase. This suggests that it is more likely that these 

capitals interact within the network.  

However, we can find a sharp change in the last two years of the analysis (i.e. 2017 

and 2018), when human capital (HC2) and commercial capital (CC6) become the main 

connectors. This confirms what resulted from the networks of words which showed the 

growing prominence and connectivity of the main lemmas related to these capitals. This 

means that over time, human capital (HC2) and commercial capital (CC6) (and the words 

representative of these capitals) gained relevance as information that was able to connect 

information also related to other dimensions. In other words, while acting as connectors, these 

themes could carry larger amounts of information. Moreover, the probability for the edges 
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between these two capitals to occur increases during this period, witnessing an increasing 

strength in their link. We can also notice that, while in 2012 social-relational capital (SRC3) 

is more connected with financial capital (FC1), with a probability value of 0.2185, in the 

following years there is a growing level of connectivity with other capitals as well, among 

which, above all, human capital (HC2). These findings confirm the shift in the semantic 

orientation of the reports towards an external perspective, also through a focus on human 

capital. 

Overall, during the entire period, the strongest edges (in terms of the probability value 

for each edge) are generally those which link process capital (PC4) and organizational capital 

(OC5), whose borders can be typically overlapping and those which link financial capital 

(FC1) and commercial capital (CC6). However, over time, we can see an increase in the 

number of edges between all capitals (i.e. from 8 in 2012 to 12 in 2018), as well as the 

constant growth of the total level of conductivity (i.e. from 11 in 2012 to 20 in 2018). Thus, 

there has been a general growth in the connections between capitals. This growth is also 

confirmed if we calculate the clustering coefficient (i.e. a measure of the degree to which 

nodes tend to cluster together), which increases shifting from 0.25 in 2012 to 0.47 in 2018. 

These findings suggest that over time all capitals started to be bundled together, therefore, 

being more interdependent.  

To sum up, we found that within the integrated reports the linkages between multiple 

capitals have changed over time, as well as the strength of these linkages. In so doing, the 

meaning of IT has taken different forms, which affect the semantic orientation of the reports.   

 

5. Discussion 

The analysis conducted on the selected integrated reports from 2012 to 2018 reveals the 

complex and dynamic nature of the concept of IT and its relationship with IR. By drawing on 

a vocabulary approach to language (Loewenstein et al., 2012), our findings show that we can 

investigate more deeply the concept of IT by looking at the system of words which outlines 

IT, as deemed as a category of meanings.  

As argued by Loewenstein et al. (2012), words and their relationships gain relevance 

as part of a vocabulary structure which identifies the specific ‘vocabulary use’ by groups of 

individuals. This vocabulary reflects meaningful categories which are grounded in existing 

practices characterizing these groups. In the context of IR, previous research has highlighted 

that IT originates from internal processes and cultures (Dumay and Dai, 2017; Mcnally et al., 

2017) and, thus, affects the flows of information which result in integrated reports. We add to 
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these studies by showing that this information is provided according to the specific 

‘vocabulary use’ by organizations which makes the category of IT visible and material. 

Specifically, in our case vocabulary use refers to the different capitals (and their 

linkages) through which IT is represented. As widely acknowledged (IIRC, 2016; CIMA, 

2017; Deloitte, 2015), thinking about multiple capitals and their interdependencies is indeed a 

form of IT, which takes shape according to the ways in which capitals are mobilized to create 

value (Busco et al., 2017). In our analysis, we corroborate these insights by investigating 

word frequency patterns and word-to-word relationships, which allowed us to find six main 

themes depictive of different kinds of capital (i.e. financial, human, social-relational, process, 

organizational, commercial) within the reports. In addition, it is important to highlight that the 

representation of the different capitals could change according to the process of production of 

integrated reports which can be, for instance, internally produced or outsourced to a 

consultant. In this latter case, it would be important to investigate the interactions between 

consultants and companies in order to understand and analyze the level of decoupling that 

could be possible between the concept of IT reported in integrated reports and those existing 

within the organization.  

Moreover, our findings show the potential dynamic nature of the meaning of IT due to 

the evolutionary paths of the weights of each capital within the integrated reports. In 

particular, in our case we show the increasing weight of the more ‘relational’ capitals 

throughout the period 2012-2018 (see Figure 4). This dynamic nature also originates from the 

ongoing changes in the linkages between capitals, which are related to each other differently 

over time. For instance, in the case of the selected reports, through network text analysis, we 

found that in early reports the meanings of IT are conveyed mainly through financial capital 

and process capital (which are those capitals that most bind together all the information – see 

Figure 7). Instead, in the following years, all the capitals seem more interdependent, thus 

conveying the meaning of IT through wider dimensions of performance.  

These findings are in line with the idea that the capitals used and transformed by 

organizations can change over time (Barnabè et al., 2019). Notwithstanding, we also add to 

this idea by highlighting that the changing prevalence of the capitals, as well as their linkages, 

mirror changing semantic orientations emerging from the reports. As suggested by 

Loewenstein et al. (2012), shared categories do not only arise from existing practices but also 

guide thought and action, influencing how individuals make sense of (and act upon) 

organizing practices. In the case of IR, the structure of words embedded in the reports (and 

constitutive of the category of IT) contributes by changing the reports’ semantic orientation 
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over time by providing ongoing flows of meaning. This mutual relationship between IT and 

integrated reports emerges from our analysis and is witnessed by the fact that changes in the 

composition of capitals and their linkages during the years correspond to changing semantic 

orientations of the reports within a pattern characterized by the shift from a financial and 

managerial perspective (internally-oriented) to a commercial and relational perspective 

(externally-oriented).  

The presence of several different linkages between multiple (and changing) capitals 

also contributes to explain the vagueness of the concept of IT as highlighted by previous 

research (Dumay et al., 2017). Our findings suggest that, while it would be impossible to 

reduce such vagueness (due to the dynamic meaning of IT and the impossibility to achieve its 

definite conceptualization), the study of the vocabulary structure of the reports can make the 

meaning of IT visible at least temporarily, in order to engage organizations’ managers and 

stakeholders in sense-making. IR is a signifying practice that provides different images of an 

organization’s value production process, which are drawn by representing the different 

capitals (on which this process is focused) and the paths through which these capitals are 

connected. In this way, IR provides managers and stakeholders with a larger number of 

vocabularies which give them options for constructing the meaning of actions they carry out 

giving substance to the concept of IT.  

Therefore, IR is a practice more likely able “to give opportunities to reveal the latent 

opportunities in what might otherwise seem like blatant threats” because of the difficulties of 

building a common understanding between subjects (Weick, 1995: 184). While studies have 

shown how the concept of IR can been interpreted in different ways because of the different 

perceptions of IR preparers (Feng et al., 2017; Lai et al., 2017), our analysis supports the idea 

that IR is a signifying practice that, through an ensemble of vocabularies, produces at 

different times a flow of meanings able to build (at least temporarily) a common 

understanding of vague concepts such as IT. 

 

6. Conclusions 

This paper has explored the main objects represented in integrated reports which contribute to 

make visible and material the concept of IT.  Most literature and practitioners have looked at 

IT mainly within a managerial perspective, able to facilitate or hamper the drawing of 

integrated reports and their quality (Dumay et al., 2016, 2017; Feng et al., 2017; IIRC, 2016). 

Few scholars and practitioners have analysed IR as a signifying practice which contributes to 
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construct and communicate the concept of IT to reach a common understanding of it (Busco 

et al., 2017, 2018).  

By drawing on a vocabulary approach, we have shown that integrated reports 

represent IT as a dynamic concept in its meaning due to the possible change and variable 

weight of each element that constitutes the different objects represented and their connections 

(i.e. capitals and their linkages in our case). It is through these objects and their connections 

that the concept of IT is shared and takes shape. Both the different systems of words 

constitutive of the various capitals and their connections, which are represented in integrated 

reports, make these objects follow different paths. This, in turn, makes the meaning of IT in 

constant change, therefore, without ever reaching a definite conceptualization. This 

highlighted dynamism of the concept of IT makes the analysis of integrated reports an 

important way to understand this concept, its evolution over time and, consequently, for 

reaching a common understanding. However, the proposed analysis that has been 

demonstrated in this paper could be useful to evaluate a possible decoupling between what is 

represented and what is really thought about within an organisation.  

 Therefore, this paper contributes a further development in understanding to the 

literature on IR practices by responding to the call for more research into the specific concept 

of IT (Dumay and Dai, 2017; Feng et al., 2017; Oliver et al., 2016; Rinaldi et al., 2018). 

While previous studies have analyzed the content of integrated reports for investigating 

various features and levels of compliance to the framework (e.g. Lai et al., 2017), we have 

focused, in particular, on the meaning of IT, which manifests itself within and through the 

reports. In so doing, we also contribute to add insight into the research on IR as signifying 

practices (Busco et al., 2017, 2018; Hall, 1997) by showing that IR gives meaning to the 

concept of IT while representing the objects around which IT is commonly understood within 

organizations. Furthermore, we reinforce the findings about IT as a ‘vague’ concept (Dumay 

et al., 2017) and the need for more insights into what IT means in practice (Oliver et al., 

2016). However, in so doing, we still emphasize the dynamic perspective through which IT 

should be analyzed according to the evolutionary paths of interactions among the objects to 

which it may refer. Specifically, we show that, rather than providing a clear definition of IT, 

we need a better comprehension of how its unfolding (and never complete/definite) meaning 

is constructed through the words included in the reports.  

In this vein, this paper also contributes to paving the way for a linguistic approach to 

analyzing integrated reports. While other studies have shown the complex nature of IT, 

originating from internal processes and cultures (Dumay and Dai, 2017; Mcnally et al., 2017), 
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our findings suggest the possibility of investigating IT by looking at the systems of words and 

their meanings which make IT concrete and meaningful within the reports. This aspect is 

particularly relevant due to its related practical implications with the different subjects 

directly and/or indirectly involved in and/or interested in integrated reports. Preparers of 

integrated reports can give more attention to the lemmas used in drafting integrated reports 

and, especially, their narrative sections as they contain meanings and linkages among the 

dimensions characterising IT, which are mobilized through integrated reports. Indeed, the 

study of vocabularies may help preparers in understanding whether and how IR represents 

their organization in a holistic way and if the perception coming from this representation is 

coherent with its different stakeholders’ needs and the environment in which the organization 

operates, therefore, allowing it to reach an increasing level of legitimation. Users, and 

especially readers, of integrated reports have at their disposal a technique able to provide a 

more analytical understanding of the content of these documents. The use of the technique 

proposed in this paper permits a reduction in the complexity of integrated reports by singling 

out the different components in the concept under investigation, in our case IT, and the 

linkages among them. In addition, the use of the technique gives users of integrated reports 

the possibility to make more reliable comparisons among those published in different time 

periods or by different subjects. Finally, IIRC could analyze integrated reports published by 

different organizations in order to evaluate their quality, as well as the effectiveness of the 

IIRC’s guidelines. For example, the vocabulary approach to integrated reports could be useful 

for IIRC in order to understand the existing level of connectivity within the reports and, 

consequently, develop new and/or updated guidelines. In so doing, we show the potential for 

a vocabulary approach to IR and IT from a practice perspective as well. Indeed, the study of 

vocabularies may help in understanding whether and how IR represents an organization in a 

holistic way and if the perception coming from this representation is coherent with its 

different stakeholders’ needs and the environment where the organization operates, therefore 

allowing it to reach an increasing level of legitimation. 

Although our findings derive from a limited number of selected integrated reports, the 

research design we followed could be extended to a larger number of reports. In so doing, by 

using a vocabulary approach, further studies could investigate whether other kinds of capital 

emerge from the analysis as well as the possible reasons behind different evolutionary paths 

of the meanings and materialization of IT (e.g. the organizations’ sector, country, compulsory 

or voluntary adoption of IR, etc.). Moreover, future studies could extend the analysis of the 

vocabulary structure of integrated reports by focusing on the combination of word-to-word 
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relationships with word-to-example relationships. Finally, further research could combine the 

analysis of the vocabulary structures of the reports with field studies in order to explore, on 

the one hand, how words make IT concrete in specific organizational contexts and, on the 

other hand, how the production process of the reports (e.g. internally produced or outsourced 

to a consultant) could affect the materialization of IT.  
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Figures 

Figure 1: Relationship between integrated thinking and integrated report (source: our 

elaboration) 
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Figure 2- Lemmas x years biplot (source: our elaboration from the empirical material) 

 
Figure 2 depicts the bi-dimensional factor space in which lemmas and years of the reports are points distributed 
on the space according to specific coordinates with reference to two dimensions of analysis (the X and Y axes). 
The X-axis illustrates the semantic opposition between an internally-oriented perspective and an externally-
oriented perspective, while the Y-axis illustrates the opposition between an organizational perspective and a 
financial perspective. 
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Figure 3- Years x themes biplot (source: our elaboration from the empirical material) 

 
Figure 3 depicts the bi-dimensional factor space in which themes (FC1-financial capital, HC2-human capital, 
SRC3-social-relational capital, PC4-process capital, OC5-organizational capital, CC6-commercial capital) and 
years of the reports are distributed on the space with reference to two dimensions of analysis (the X and Y axes). 
The X-axis illustrates the semantic opposition between an internally-oriented perspective and an externally-
oriented perspective, while the Y-axis illustrates the opposition between a financial perspective and a human 
perspective.  
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Figure 4- Weights of the themes for each year (source: our elaboration from the empirical material) 

 
Figure 4 depicts the percentage weight of all themes (FC1-financial capital, HC2-human capital, SRC3-social-
relational capital, PC4-process capital, OC5-organizational capital, CC6-commercial capital) for each year of the 
reports (from 2012 to 2018).  
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Figure 5- Network of words for the period 2017-2018 (source: our elaboration from the empirical material) 

 
Figure 5 represents, in the left-hand side, the network of all the lemmas with reference to the period 2017-2018. 
In the right-hand side of the figure, there is an enlarged and simplified (i.e. showing only the first 100 links 
between lemmas) detail of the network. The nodes are the lemmas. The edge between two nodes is given by the 
probability of a lemma to be predecessor or successor of another lemma.    
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Figure 6- Examples of words’ one-to-one connections (source: our elaboration from the empirical material) 

 
Figure 6 shows all lemmas connected with the lemma “client” (at the top of the figure) and the lemma 
“employee” (at the bottom of the figure) in the periods 2012-2013 and 2017-2018. The strongest incoming and 
outgoing edges are those represented by the thickest arrows.  
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Figure 7- Networks of capitals for each year (source: our elaboration from the empirical material) 
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Figure 7 shows the networks representing the relationships between the six identified capitals (FC1-financial 
capital, HC2-human capital, SRC3-social-relational capital, PC4-process capital, OC5-organizational capital, 
CC6-commercial capital) for each year of the reports. Tables in the figure identify the probability for each edge 
to occur as well as, for each node of the network, the betweenness centrality (BC), the number of incoming (In) 
and outgoing (Out) edges, and the conductivity (Cond, i.e. the number of outgoing edges multiplied by the 
number of incoming edges).  

 

Tables 

Table 1 - Lemmas x Years occurrences contingency table (source: part of the total output) 

LEMMA 2012 2013 2014 2015 2016 2017 2018 

A3 1 1 0 0 0 4 5 
AA1000 9 10 0 1 17 3 2 
ABBREVIATION 11 9 9 7 5 2 2 
ABERDEEN 3 5 4 0 1 0 0 
ABILITY 82 80 85 86 86 97 90 
ABLE_TO 45 42 32 30 21 27 39 
ABORIGINAL 1 1 1 3 8 7 14 
ABRIDGE 28 40 27 1 4 0 0 
ABSORB 7 2 1 0 3 2 1 
ACADEMY 1 0 1 0 10 9 9 
ACCELERATE 7 12 12 15 23 39 23 
ACCEPT 30 36 17 7 9 11 9 
ACCEPTABLE 21 17 7 7 7 9 11 
ACCEPTANCE 8 13 7 6 5 5 3 
ACCESS 83 73 47 80 84 92 111 
ACCESSBANKING 3 6 2 0 0 0 0 
ACCESSORY 7 8 8 5 12 9 10 
ACCIDENT 10 2 0 0 1 3 0 
ACCOMMODATION 2 1 1 0 0 2 9 
...               

Table 1 reports a part of the two-way contingency table with years of report publication (from 2012 to 2018) as 
columns and an example (in alphabetic order) of all lemmas (approximately 2,950) as rows. The numbers in 
each cell indicate the number of occurrences of a specific lemma in the reports of a specific year. Pearson’s Chi-
squared test: X-squared = 116,575; df = 17,622, p-value < 2.2e-16. 
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Table 2 – Lemmas with the highest measures of betweenness centrality for 2012-2013 (source: part of the total 

output) 

Lemma BC Density Dens % Conductivity Cond % 

GROUP 0.09572826 1,705 0.009366 724,404 0.069044 
YEAR 0.03627484 946 0.005197 223,153 0.021269 
BUSINESS 0.03188644 1,031 0.005663 265,608 0.025316 
RISK 0.02856008 951 0.005224 226,028 0.021543 
MANAGEMENT 0.02047773 810 0.004449 163,241 0.015559 
REPORT 0.01878152 778 0.004274 148,405 0.014145 
CUSTOMER 0.01868082 791 0.004345 155,160 0.014789 
CONTINUE 0.01845473 774 0.004252 148,544 0.014158 
DIRECTOR 0.01838991 594 0.003263 85,808 0.008178 
SHARE 0.01749347 649 0.003565 103,578 0.009872 
ASSET 0.01669194 717 0.003939 128,450 0.012243 
INCREASE 0.01612833 683 0.003752 116,592 0.011113 
BOARD 0.01605509 673 0.003697 112,042 0.010679 
EMPLOYEE 0.01593476 689 0.003785 118,674 0.011311 
MARKET 0.0156223 664 0.003647 109,999 0.010484 
VALUE 0.01491373 707 0.003884 124,260 0.011843 
PERFORMANCE 0.01358623 666 0.003658 110,664 0.010548 
INVESTMENT 0.01314074 660 0.003625 107,136 0.010211 
COMPANY 0.01285571 609 0.003345 92,610 0.008827 
SOUTH_AFRICA 0.01204871 543 0.002983 73,530 0.007008 
TOTAL 0.01147828 542 0.002977 72,417 0.006902 
COMMITTEE 0.01111491 474 0.002604 50,840 0.004846 
SHAREHOLDER 0.01096146 541 0.002972 72,664 0.006926 
BANK 0.01092353 499 0.002741 62,178 0.005926 
FUND 0.01070355 553 0.003038 74,382 0.007089 
CAPITAL 0.01045699 563 0.003093 79,242 0.007553 
FINANCIAL 0.0094447 605 0.003323 63,784 0.006079 
GROWTH 0.00911503 535 0.002939 71,250 0.006791 
CHANGE 0.00893291 527 0.002895 69,360 0.006611 
DEVELOPMENT 0.00887658 520 0.002856 65,296 0.006223 
 
Table 2 reports the first 30 lemmas with the highest measures of betweenness centrality (BC) for the period 
2012-2013. For each lemma, the table also highlights the density of the node and the conductivity, both in 
absolute and percentage terms.  
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Table 3 – Lemmas with the highest measures of betweenness centrality for 2017-2018 (source: part of the total 

output) 

Lemma BC Density Dens % Conductivity Cond % 

GROUP 0.06841 1,108 0.008101 305,472 0.047638 
BUSINESS 0.037151 875 0.006397 190,650 0.029731 
CUSTOMER 0.033057 792 0.00579 154,967 0.024167 
YEAR 0.030549 712 0.005205 126,540 0.019734 
EMPLOYEE 0.024496 666 0.004869 110,633 0.017253 
INCREASE 0.021507 611 0.004467 93,318 0.014553 
CLIENT 0.021355 669 0.004891 111,078 0.017322 
RISK 0.020662 623 0.004555 96,850 0.015103 
FINANCIAL 0.019382 624 0.004562 68,444 0.010674 
BANK 0.018051 572 0.004182 81,760 0.01275 
REPORT 0.01736 551 0.004028 75,144 0.011719 
PERFORMANCE 0.016598 569 0.00416 80,758 0.012594 
MANAGEMENT 0.015844 553 0.004043 75,696 0.011805 
VALUE 0.015422 526 0.003846 69,153 0.010784 
SUPPORT 0,015177 561 0.004101 78,678 0.01227 
CONTINUE 0.014986 543 0.00397 73,656 0.011486 
MARKET 0.01451 511 0.003736 65,224 0.010172 
GROWTH 0.013895 515 0.003765 64,666 0.010084 
BOARD 0.013231 482 0.003524 57,720 0.009001 
SOUTH_AFRICA 0.012683 435 0.00318 47,234 0.007366 
STORE 0.01248 372 0.00272 34,592 0.005395 
COMMUNITY 0.011706 431 0.003151 46,428 0.00724 
DEVELOPMENT 0.011691 465 0.0034 52,796 0.008233 
IMPACT 0.011224 450 0.00329 50,621 0.007894 
INVESTMENT 0.011098 444 0.003246 49,268 0.007683 
ASSET 0.01004 374 0.002734 34,960 0.005452 
MILLION 0.009789 367 0.002683 31,510 0.004914 
FOCUS 0.009436 445 0.003253 49,266 0.007683 
ENSURE 0.00913 419 0.003063 43,878 0.006843 
PEOPLE 0.009125 402 0.002939 40,337 0.00629 

Table 3 reports the first 30 lemmas with the highest measures of betweenness centrality (BC) for the period 
2017-2018. For each lemma, the table also highlights the density of the node and the conductivity, both in 
absolute and percentage terms.  
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Table A1- The reports analyzed (source: our empirical material) 

Organizations’ names Country/Industry Reports: Labels, Years and number of pages 
Bankmecu (Bank 
Australia since 2015) 

-Australia 
-Industry: banking 
 

-Annual Report 2012 (13 pp.)  
-Corporate Report 2013 (13 pp.)  
-Corporate Report 2014 (6 pp.) 
-Corporate Report 2015 (62 pp.)  
-Corporate Report 2016 (57 pp.)  
-Corporate Report 2017 (68 pp.)  
-Corporate Report 2018 (81 pp.)  

Liberty Holdings 
 

-South Africa 
-Industry: insurance 
 

-Integrated Annual Report 2012 (381 pp.) 
- Integrated Annual Report 2013 (154 pp.) 
-Integrated Report 2014 (105 pp.) 
-Integrated Report 2015 (85 pp.) 
- Integrated Report 2016 (85 pp.) 
- Integrated Report 2017 (82 pp.) 
-Integrated Report 2018 (87 pp.) 

Standard Bank Group -South Africa 
-Industry: banking & 
investment services 

-Annual Integrated Report 2012 (178 pp.) 
-Annual Integrated Report 2013 (188 pp.) 
-Annual Integrated Report 2014 (196 pp.) 
-Annual Integrated Report 2015 (129 pp.) 
-Annual Integrated Report 2016 (129 pp.) 
-Annual Integrated Report 2017 (125 pp.) 
-Annual Integrated Report 2018 (105 pp.) 

Stockland* -Australia 
-Industry: real estate 
 

-Annual Review 2012 (56 pp.) 
-Annual Review 2013 (57 pp.) 
-Annual Review 2015 (64 pp.) 
-Annual Review 2016 (76 pp.) 
-Annual Review 2017 (67 pp.) 
-Annual Review 2018 (64 pp.) 

Truworths 
 

-South Africa 
-Industry: apparel & 
accessories retailer 
 

-Integrated Annual Report 2012 (138 pp.) 
-Integrated Annual Report 2013 (134 pp.) 
-Integrated Report 2014 (138 pp.) 
-Integrated Report 2015 (110 pp.) 
-Integrated Report 2016 (109 pp.) 
-Integrated Report 2017 (68 pp.) 
-Integrated Report 2018 (69 pp.) 

*Stockland’s Annual Review 2014 has not been included in the analysis because the report was not available 
online. 
Table A1 shows the empirical material which includes 34 integrated reports published by five organizations 
from 2012 to 2018. The reports have been selected from the IIRC online database, section ‘recognized reports’. 
Reports have been selected if they were awarded in 2013 and 2014 and then have been continuously published in 
the following years (independently from industry or type of organization). See section 3 of the paper. 
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Table A2- The lemmas’ contributions to factorial axes inertia for the two dimensions (source: part of the total 
output) 
 

LEMMA CONT-1 CONT-2 CONT-3 CONT-4 CONT-5 CONT-6 

CLIENT 0.025 0.0039 0.0027 0 0.0014 0.0036 

SHARE 0.0092 0.0004 0.0015 0.0006 0.0005 0.0002 

COMPANY 0.0088 0.0009 0.0014 0.0001 0.0005 0.0009 

LIMITED 0.0083 0.0002 0.002 0.0005 0.0008 0.0006 

GROUP 0.0076 0.0033 0.0008 0.0032 0.0007 0.0001 

LIABILITY 0.0075 0.0107 0.0005 0 0.0001 0 

HOLDING 0.0073 0 0.0008 0.0004 0.0001 0 

POLICYHOLDER 0.0059 0.0097 0.0005 0.0002 0.0003 0 

AUSTRALIA 0.0058 0.0008 0.0002 0.008 0 0.0003 

DIGITAL 0.0054 0.0002 0.0009 0.0004 0.0003 0.0001 

SHAREHOLDER 0.0053 0.0005 0.001 0 0.0038 0 

INSURANCE 0.0046 0.0039 0.0001 0 0.0004 0 

CUSTOMER 0.0045 0.0018 0.0038 0.0006 0 0.0091 

FAIR_VALUE 0.0042 0.0053 0 0 0.0004 0.0002 

E-COMMERCE 0.0041 0.0011 0.0012 0.0014 0.0003 0.0001 

COMMUNITY 0.004 0.0001 0.0017 0 0.0044 0.0003 

CONTRACT 0.004 0.008 0.0012 0.0001 0.0024 0 

PLANET 0.0039 0.002 0.0075 0.0112 0.0006 0.0012 

OUTCOME 0.0038 0.0007 0.0001 0.0001 0 0.0011 

PEOPLE 0.0038 0 0.0002 0.0022 0 0.0001 

RISK 0.0038 0.0033 0.0022 0.0001 0.0017 0 

CREATE 0.0036 0.0005 0.0003 0.0003 0.0009 0.0002 

REGION 0.0036 0.0005 0 0.0041 0 0.0002 

TAXATION 0.0036 0.007 0.0011 0.0001 0.0017 0.0002 

       

LEMMA CONT-1 CONT-2 CONT-3 CONT-4 CONT-5 CONT-6 

LIABILITY 0.0075 0.0107 0.0005 0 0.0001 0 

PROPERTY 0.0025 0.01 0.0035 0.0003 0.0004 0.0001 

INTEGRATED_REPORT 0.0002 0.0098 0.0078 0.01 0.0155 0.0046 

POLICYHOLDER 0.0059 0.0097 0.0005 0.0002 0.0003 0 

FUND 0.0018 0.0081 0.0003 0.0001 0.0014 0.0001 

CONTRACT 0.004 0.008 0.0012 0.0001 0.0024 0 

APPENDIX 0.0025 0.0075 0.0124 0.0005 0.0022 0.0009 

CHAIRMAN 0.001 0.007 0.0003 0.0001 0.0004 0.0003 

TAXATION 0.0036 0.007 0.0011 0.0001 0.0017 0.0002 

CLAIM 0.0008 0.0062 0.0005 0 0.0007 0 

PER_CENT 0 0.0059 0.0091 0.0006 0.0079 0.0003 

INVESTMENT 0.0018 0.0056 0.0027 0.0002 0.0016 0.0001 

XXX (ceo name) 0.0011 0.0054 0.0029 0.0008 0.0038 0.0002 

FAIR_VALUE 0.0042 0.0053 0 0 0.0004 0.0002 

EXPLAIN 0.0001 0.0052 0.0013 0.0001 0.0099 0 

CE 0 0.0051 0.0006 0.0005 0 0.003 
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DIRECTOR 0.0024 0.0051 0.0011 0 0 0 

OPTION 0.0008 0.0051 0 0.0003 0 0 

PROPRIETARY 0.0023 0.0051 0.0002 0 0.0007 0 

DERIVATIVE 0.0025 0.0049 0.0003 0 0.0003 0.0002 

REINSURANCE 0.0022 0.0044 0.0004 0 0.0002 0 

ANNUITY 0.0017 0.0043 0.0002 0 0.0006 0 

LOCK-IN 0.0002 0.0043 0.0017 0.0007 0.0083 0.0001 

PROXY 0.0018 0.0042 0.0025 0.0002 0 0 

 
Table A2 reports a part of the table with the lemmas’ contribution to inertia value, i.e. the percentage of 
information that each lemma explains about each of the six dimensions representing the latent meaning of the 
corpus (from cont-1 to cont-6). Lemmas are sorted by the contribution to inertia value for the first dimension 
(cont-1, i.e. the X-axis of the biplot shown in sub-section 4.1) and for the second dimension (cont-2, i.e. the Y-
axis of the biplot shown in sub-section 4.1). The lemmas with the highest contribution to inertia values help in 
the interpretation of the dimensions’ latent meanings.  
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Table A3- The first 25 lemmas with the highest chi-square for each theme (source: part of the total output) 
 

Lemmas  
FC1 

Occurrences in 
FC1 

Total 
occurrences 

CHI² p-value 

asset 2,389 3,346 3,184.55 0.000 
increase 2,132 3,018 2,772.36 0.000 
million 1,996 2,748 2,763.44 0.000 
income 1,317 1,490 2,731.44 0.000 
Rm 1,177 1,348 2,383.77 0.000 
cost 1,616 2,162 2,381.70 0.000 
rate 1,266 1,571 2,186.14 0.000 
liability 1,082 1,302 1,987.97 0.000 
earning 1,161 1,450 1,978.12 0.000 
billion 1,122 1,395 1,929.33 0.000 
growth 1,986 3,205 1,872.90 0.000 
interest 1,437 2,068 1,796.19 0.000 
profit 1,018 1,256 1,777.96 0.000 
credit 1,445 2,180 1,613.96 0.000 
Cash 1,232 1,741 1,605.44 0.000 
loss 834 1,035 1,438.85 0.000 
revenue 737 902 1,307.86 0.000 
margin 676 793 1,305.51 0.000 
total 1,484 2,460 1,301.45 0.000 
impairment 548 586 1,262.08 0.000 
fund 1,281 2,050 1,232.83 0.000 
Trading 794 1,058 1,178.69 0.000 
loan 734 949 1,162.39 0.000 
return 999 1,509 1,111.39 0.000 
debt 603 733 1,084.65 0.000 

     

Lemmas 
HC2 

Occurrences in 
HC2 

Total 
occurrences 

CHI² p-value 

award 1,587 1,896 5,143.38 0.000 

employee 2,251 3,741 4,114.25 0.000 

incentive 1,047 1,183 3,700.00 0.000 

performance 2,360 4,772 2,872.16 0.000 

Scheme 1,021 1,355 2,784.96 0.000 

remuneration 1,584 2,854 2,462.80 0.000 

reward 613 742 1,942.48 0.000 

vesting 466 510 1,727.99 0.000 

right 687 965 1,700.12 0.000 

defer 574 774 1,522.98 0.000 

senior 558 823 1,267.14 0.000 

plan 984 2,132 1,015.65 0,000 

stakeholder 808 1,661 942.96 0.000 
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pay 389 553 942.26 0.000 

bonus 275 333 870.38 0.000 

value 1,674 4,715 829.75 0.000 

individual 531 955 826.45 0.000 

variable 276 369 742.52 0.000 

long-term 684 1,461 729.82 0.000 

engagement 612 1,256 716.53 0.000 

(name of a 
manager) 

203 238 676.24 0.000 

grant 292 430 664.58 0.000 

executive 949 2,389 661.98 0.000 

PRP 164 177 620.90 0.000 

retention 231 313 607.50 0.000 

     

Lemmas 
SRC3 

Occurrences in 
SRC3 

Total 
occurrences 

CHI² p-value 

community 1,297 1,861 7,659.99 0.000 

customer 1,658 5,150 2,992.70 0.000 

Project 631 1,194 2,539.42 0.000 

residential 331 482 1,913.21 0.000 

living 340 532 1,784.47 0.000 

Centre 461 923 1,707.19 0.000 

Australia 402 741 1,679.10 0.000 

resident 221 263 1,658.05 0.000 

program 269 375 1,646.80 0.000 

energy 340 565 1,643.19 0.000 

green 196 260 1,279.96 0.000 

development 749 2,454 1,217.11 0.000 

village 157 189 1,160.77 0.000 

retirement 371 834 1,152.11 0.000 

star 170 222 1,132.86 0.000 

education 222 375 1,048.52 0,000 

Water 191 305 974.74 0.000 

satisfaction 215 376 967.28 0.000 

wellbeing 142 183 962.47 0.000 

biodiversity 129 167 869.26 0.000 

liveability 101 111 836.82 0.000 

housing 147 217 834.06 0.000 

renewable 128 183 757.77 0.000 

Home 178 333 727.38 0.000 

solar 93 126 590.78 0.000 

     

Lemmas Occurrences in Total CHI² p-value 
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PC4 PC4 occurrences 

Report 3,116 6,022 6,884.36 0.000 

risk 2,893 6,723 4,523.68 0.000 

governance 1,237 2,346 2,810.42 0.000 

assurance 558 705 2,403.81 0.000 

framework 668 985 2,286.99 0.000 

compliance 592 1,009 1,609.48 0.000 

information 856 1,984 1,336.55 0.000 

monitor 487 868 1,228.53 0.000 

internal 441 829 1,015.35 0.000 

risk_management 332 537 982.23 0.000 

group 3,216 13,601 966.08 0.000 

material 529 1,137 955.46 0.000 

audit 522 1,134 923.86 0.000 

control 452 958 838.01 0.000 

review 919 2,733 824.99 0.000 

disclosure 276 449 808.92 0.000 

regulatory 490 1,109 801.04 0.000 

detail 464 1,064 739.12 0.000 

requirement 563 1,419 738.64 0.000 

code 336 657 721.55 0.000 

defence 136 153 689.84 0.000 

standard 675 1,917 677.15 0.000 

refer 348 734 650.89 0,000 

Sustainability 451 1,106 626.68 0.000 

principle 347 750 619.78 0.000 

     

Lemmas 
OC5 

Occurrences in 
OC5 

Total 
occurrences 

CHI² p-value 

director 3,696 4,272 16,449.23 0.000 

board 3,055 4,162 10,646.49 0.000 

committee 2,728 3,777 9,267.74 0.000 

non-executive 1,176 1,240 5,934.88 0.000 

company 1,682 2,427 5,346.27 0.000 

chairman 1,190 1,440 4,935.18 0.000 

appoint 948 1,006 4,740.23 0.000 

meeting 1,029 1,219 4,400.42 0.000 

independent 776 1,105 2,513.73 0.000 

member 656 949 2,072.29 0.000 

executive 1,171 2,389 2,038.56 0.000 

chief_executive 521 656 2,035.39 0.000 

limited 1,170 2,397 2,020.37 0.000 
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chief 560 828 1,708.39 0.000 

Ltd 475 671 1,557.13 0.000 

secretary 312 333 1,546.10 0.000 

general 501 757 1,475.92 0.000 

proxy 306 341 1,426.91 0.000 

officer 544 926 1,314.21 0.000 

attendance 218 225 1,131.70 0.000 

vote 330 458 1,111.66 0.000 

holding 720 1,567 1,101.71 0.000 

Pty 227 247 1,094.70 0.000 

affair 223 242 1,079.45 0.000 

shareholder 996 2,667 964.84 0.000 

     

Lemmas 
CC6 

Occurrences in 
CC6 

Total 
occurrences 

CHI² p-value 

store 1,482 1,852 7,062.24 0.000 

client 1,480 2,345 4,979.54 0.000 

Brand 948 1,198 4,442.91 0.000 

Fashion 710 930 3,161.19 0.000 

product 1,056 2,122 2,408.12 0.000 

emporium 416 453 2,390.11 0.000 

offering 422 532 1,982.63 0.000 

digital 394 487 1,902.94 0.000 

platform 388 488 1,828.76 0.000 

merchandise 483 787 1,552.62 0.000 

solution 362 554 1,281.19 0.000 

service 881 2,391 1,126.38 0.000 

offer 388 676 1,121.31 0.000 

Africa 882 2,447 1,075.10 0.000 

customer 1,486 5,150 1,055.35 0.000 

e-commerce 191 221 1,010.36 0.000 

capability 398 770 967.04 0.000 

system 515 1,158 957.68 0.000 

identity 201 257 925.31 0.000 

leverage 265 410 922.25 0.000 

launch 322 580 881.41 0.000 

channel 244 374 861.29 0.000 

range 413 902 810.22 0.000 

man 168 209 803.78 0.000 

kid 127 135 753.28 0.000 

Table A3 shows the first 25 lemmas with the highest chi-square for each theme (FC1-financial capital, HC2-
human capital, SRC3-social-relational capital, PC4-process capital, OC5-organizational capital, CC6-
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commercial capital) identified through the thematic analysis of elementary contexts. The chi-square test is 
calculated by the software T-Lab for verifying the significance of a specific lemma in a specific cluster. For each 
lemma, the table also indicates the number of occurrences in the theme and the total number of occurrences in 
the reports. As shown in the table, the analysis is statistically significant at 0.05 level (p-value ≤ 0.05). See sub-
section 4.2 in the paper.   

 

 
 

 

 
[i] The chi-square test is calculated by the software T-Lab for verifying the significance of a specific lemma (e.g. 
“x”) in a specific cluster (e.g. “y”). Chi square test is run on the 2x2 tables constructed considering the 
occurrences of the lemma “x” in the cluster “y”, the occurrences of the lemma “x” in clusters other than “y”, the 
occurrences of lemmas other than “x” in the cluster “y” and the occurrences of lemmas other than “x” in clusters 
other than “y”. The threshold value is 3.84 (df= 1; p.= 0.05). 
[ii] Using the software T-Lab, we selected the option “few links” to obtain a simplified and understandable 
visualization of the links between different themes. T-Lab discarded edges with a probability value lower than 
0.175. 
 
 
 
 


