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1. [bookmark: _Toc43734423]Introduction
[bookmark: _Toc41743889]This study investigates whether the level of individualism in a country in which a firm is headquartered explains variations in the efficacy of integrated thinking in reducing information asymmetry. Integrated thinking is defined as ‘The active consideration by an organization of the relationships between its various operating and functional units and the capitals that the organization uses or affects. Integrated thinking leads to integrated decision making and actions that consider the creation of value over the short, medium and long term’ (International Integrated Reporting Council [IIRC], 2013). According to the IIRC, the concept of integrated thinking is the main principle underlying the process of integrated reporting, as formulated in the International Integrated Reporting Framework that the IIRC introduced in 2013 (IIRC, 2013). The process of integrated reporting aims to deliver a single report in which a company’s financial performance and strategy are integrated with factors indicative of social, environmental, and governance performance and strategies. Reporting on the interrelations between these various domains of capital through integrated reporting aims to provide stakeholders with improved transparency into how a firm is performing and how a firm creates long-term value (IIRC, 2011, 2013). The most critical aspect of integrated reporting is the interrelatedness and connectivity of financial and nonfinancial data (IIRC, 2013). The interrelatedness and connectivity of data are driven by the degree of integrated thinking within a firm (Barth, Cahan, Chen, & Venter, 2017). Busco et al. (2019) argue that to external stakeholders, integrated reporting is the visible part of what happens inside the firm in terms of integrated thinking and integrated decision-making, meaning that the concept of integrated reporting includes both the disclosure of integrated financial and nonfinancial information and the active integration of relevant financial and nonfinancial information into the strategy and daily managerial decision-making processes of the firm (Busco, Malafronte, Pereira, & Starita, 2019). The latter process is known as integrated thinking.
	The IIRC (2016) argues that using integrated reporting as both an external disclosure tool and an internal managerial tool are necessary to realise the benefits associated with integrated reporting. A key benefit is reducing information asymmetry (Martinez, 2016; Zhou et al., 2017). The IIRC (2013, 2016) states that integrated reporting must be founded on integrated thinking, an internal managerial process, to effectively reduce information asymmetry because integrated thinking can lead to high-quality integrated reports. This study investigates whether integrated thinking effectively reduces information asymmetry.  
  	Furthermore, this study investigates the moderating effect of the level of individualism in a country in which a firm is headquartered, as a subdimension of national culture, on the expected association between integrated thinking and information asymmetry. In essence, integrated thinking is about connectivity and interdependencies and the movement from siloed thinking towards integrated thinking (Dumay & Dai, 2017). Business divisions should therefore abandon the mindset of operating as isolated, individual units and instead collaborate (Blacksun, 2012). Such a cooperative, connected mindset can stimulate connectivity through informal communication flows. This enhances transparency in terms of communication to internal and external stakeholders and therefore reduces information asymmetry (Vesty, Dellaportas, Oliver, & Brooks, 2016; Lee & Yeo, 2016; IIRC, 2013, 2016). Wagner (1995) found that individualists who feel independent and act in their self-interest are less likely to engage in necessary cooperative behaviour than are collectivists who feel interdependent and reliant on groups, connectivity, and collaboration. This indicates that firms that apply integrated thinking in a country with a collectivist national culture (having a low level of individualism) can be more effective in reducing information asymmetry than firms located in countries with an individualist national culture (having a high level of individualism). Therefore, the research question is as follows: 
What is the effect of the level of individualism in a country on the association between integrated thinking and information asymmetry?
 	This research is based upon regression analysis, using a worldwide panel data sample covering 2.513 listed companies worldwide. All data, except for the data on the level of individualism, are derived from the Thomson Reuters Eikon database. The data on the level of individualism are derived from the Country Comparison website of Hofstede Insights (2019). The results of this thesis support the expected negative relation between integrated thinking and information asymmetry. Furthermore, as expected, the results show that the level of individualism has a moderating effect on the association between integrated thinking and information asymmetry, indicating that the negative association between integrated thinking and information asymmetry is stronger (weaker) for firms headquartered in countries with national cultures that have a low (high) level of individualism. The robustness checks are in line with the main findings regarding the sign of the integrated thinking and interaction term coefficients; however, they were all insignificant. 
 	The scientific contribution of this paper is twofold. First, this research aims to contribute to the research gap that exists on the topic of integrated thinking (Feng et al., 2017; Dumay et al., 2018). Although some studies on the association between integrated reporting and information asymmetry exist (Martinez, 2016; Zhou et al., 2017; Indrawati, 2017), no prior studies have investigated the relationship between integrated thinking in particular and information asymmetry. Dumay et al. (2016) state that ‘academics should get their “hands dirty” helping organisations understand whether concepts such as “integrated thinking” can live up to the IIRC’s (2013) representations’. 
	Second, no prior studies exist that investigated how the cultural system of a country affects the relationship between integrated thinking and information asymmetry, although previous studies have suggested such a moderating effect (Vesty et al., 2016; Lee & Yeo, 2016; Blacksun, 2012, Wagner, 1995). Therefore, this study aims to fill this gap by examining the impact of Hofstede's individualism dimension (Hofstede, 2019) on the association between integrated thinking and information asymmetry.  
 	Additionally, this paper makes practical contributions. First, this research provides firm managers with insights into whether it pays off to apply the concept of integrated thinking to reduce information asymmetry. The outcomes of this research are relevant to investors and market regulators as well because a reduction in information asymmetry arguably decreases investors’ out-of-pocket monitoring costs and enhances market efficiency (Barth, Cahan, Chen, & Venter, 2017). Second, this research provides regulators and firm managers with relevant insights into the organisational benefits of implementing the concept of integrated thinking under different cultural contexts.
 	The remainder of this paper is structured as follows: chapter two gives an overview of fundamental theories and prior literature that culminate in a set of hypotheses. In chapter three, the research sample and methodology are explained. In chapter four, the results are presented, followed by chapter five, which presents a discussion of said results. The study ends with the conclusion.







2. [bookmark: _Toc43734424]Literature and hypotheses
2.1 [bookmark: _Toc43734425]Integrated thinking and reporting
[bookmark: _Toc41743416][bookmark: _Toc41743890]The increase in the number of companies that voluntarily prepare sustainability reports reporting on their environmental, social, and governance performance in combination with the increased demand for integrated information has resulted in the rise of integrated reporting (Eccles & Saltzman, 2011; Jensen & Berg, 2012). Integrated reporting is the defined as ‘The process founded on integrated thinking that results in a periodic integrated report by an organization about value creation over time and related communications regarding aspects of value creation’ (IIRC, 2013). 
 	Over the past two decades, sustainability disclosures have increasingly been made in separate standalone reports (Chen, Jermias, & Nazari, 2016). However, traditional standalone reports have been criticised because they do not integrate financial and nonfinancial information. Instead, they tend to be compartmentalised and retrospective. Therefore, traditional sustainability reporting does not capture future risks and opportunities that may be important for a firm in the future (Jensen & Berg, 2012). Thus, standalone reporting may not succeed in providing stakeholders with the required interconnections that are essential to analyse firm performance, strategy, and future value creation (Bernardi & Stark, 2018). To overcome the obstacles of traditional standalone reporting, many interest groups have come to favour the publication of one report that integrates financial and nonfinancial information (Jensen & Berg, 2012). This has become known as ‘an integrated report’.  
 	An integrated report presents a more holistic picture of the firm, including future targets and connections between financial and nonfinancial performance (IIRC, 2013; Jensen & Berg, 2012), meaning that an integrated report is not simply a combination of financial and nonfinancial information but instead possesses the potential to influence internal as well as the external communication processes, strategy, and decision-making (Vesty, Dellaportas, Oliver, & Brooks, 2016). In 2013, the IIRC introduced the International Integrated Reporting Framework. The framework provides guidelines on how to report a company’s financial, social, intellectual, manufactured, human, and natural capital and how they are interconnected in the organization’s value creation strategy (Feng, Cummings, & Tweedie, 2017). By focussing on such interrelations, integrated reporting aims to encourage firms to make more sustainable decisions and to provide stakeholders with improved transparency regarding how a firm is performing (IIRC, 2011). Moreover, integrated reporting is not only retrospective but is also able to capture future risks and opportunities, which is very useful for business management. Thus, the reporting perspective is no longer exclusively focused on the short-term but also encompasses the medium and long terms (Jensen & Berg, 2012). 
 	As formulated, the most important aspect of integrated reporting is its ability to present a holistic view of the interrelatedness and dependencies between the factors that affect a firm’s ability to create value over time (IIRC, 2013). Interrelatedness and connectivity are driven by the degree of integrated thinking within a firm (Barth et al., 2017). Integrated thinking is defined as ‘The active consideration by an organization of the relationships between its various operating and functional units and the capitals that the organization uses or affects’ (IIRC, 2013).  Integrated thinking leads to integrated decision-making and actions that consider the creation of value over the short, medium, and long term (IIRC, 2013). Busco et al. (2019) argue that integrated reporting is a visible (disclosure) aspect that reflects the integrated thinking practices that happen inside a firm, which means that the concept of integrated reporting includes both the disclosure of integrated financial and nonfinancial information and the active integration of relevant financial and nonfinancial information into the strategy and daily managerial decision-making processes of the firm (Busco, Malafronte, Pereira, & Starita, 2019). The latter process is known as integrated thinking. Despite the centrality of integrated thinking in the integrated reporting framework, the academic literature on the topic is limited (Feng, Cummings, & Tweedie, 2017).
2.2 [bookmark: _Toc43734426] Integrated thinking and information asymmetry
[bookmark: bbib111]The aim of integrated reporting is to reduce information asymmetry between managers and stakeholders (García‐Sánchez & Noguera‐Gámez, 2016; Jensen & Berg, 2012). Information asymmetry, according to agency theory, arises because there is a separation between ownership and control in most firms. This means that top managers (agents) who control the firm have more information about the strategy and the financial position of the firm than do external stakeholders and shareholders who own the firm (principals). Agency theory assumes that in this case, agents behave opportunistically. This is why the existence of information asymmetry can be costly. For example, Diamond and Verrecchia (1991) argue that information asymmetry leads to the misallocation of resources. Moreover, Martínez‐Ferrero et al. (2016), have argued that information asymmetry is harmful to market efficiency. Information asymmetry may generate uncertainty and costs in the market because information asymmetry is often associated with adverse selection. This means that better-informed investors tend to use private information when trading (Martínez‐Ferrero, Ruiz‐Cano, & García‐Sánchez, 2016). Furthermore, the existence of information asymmetry between external stakeholders and internal managers makes it difficult for firms to attract external finance (Lee & Yeo, 2016). 
 	Because information asymmetry is costly, firms tend to report information about their company to external stakeholders to reduce information asymmetry. Although financial reporting is mandatory, firms can freely choose to disclose nonfinancial information in the form of either a standalone or an integrated report (Braam & Peeters, 2017; Albertini, 2018). It has been argued that voluntary integrated reporting in particular reduces information asymmetry (Martinez, 2016; Zhou et al., 2017). This tends to be the case because, first, integrated reporting provides previously unknown information to stakeholders, which decreases the amount of private information and thus the adverse selection problems that come with information asymmetry. Second, integrated reporting enables capital market participants to predict future cash flows more accurately because they have better information, which reduces information asymmetry (García‐Sánchez & Noguera‐Gámez, 2016). This is supported by Zhou et al. (2017), who explain that integrated reporting provides new value-relevant information, even if this information has been previously disclosed, in a more concise and useful manner. Although standalone reporting covers nonfinancial aspects in addition to financial aspects, it has been argued that standalone reports may not succeed in providing stakeholders insight into the interconnections that are essential to analyse firm performance, strategy, and future value creation (Bernardi & Stark, 2018).  Therefore, the picture that financial capital providers have about a firm’s ability to create value over time would thus be inconsistent and incomplete (Barth et al., 2017). 
 	Martinez (2016), Zhou et al. (2017), and Indrawati (2017) have all studied the relationship between integrated reporting and information asymmetry. These studies presented opposing evidence. Martinez (2016) and Zhou et al. (2017) found a negative relationship between integrated reporting and information asymmetry, but Indrawati (2017) did not find an effect of integrated reporting on information asymmetry in terms of analyst forecast accuracy. Perego et al. (2016) state that most firms that publish an integrated report focus disproportionately on integrated reporting as a legitimate external communication tool rather than as an internal managerial process that is known as integrated thinking. Therefore, a possible explanation for the opposing evidence on the relationship between integrated reporting as the external disclosure of an integrated report and information asymmetry is that integrated reporting should be founded on using integrated thinking (IIRC, 2013; Churet & Eccles, 2014; Vitolla, Raimo, & Rubino, 2019) as an internal managerial process to reduce information asymmetry effectively rather than solely as an external disclosure tool. 
 	According to the IIRC’s framework, integrated thinking is the foundation of the integrated reporting process (IIRC, 2013, 2017). Blacksun (2012) even argues that integrated reporting does not happen at all without integrated thinking. However, the IIRC does not provide clear guidance on the concept of integrated thinking in the International Integrated Reporting Framework. Consequently, practitioners have difficulties implementing the concept of integrated thinking in practice (Feng et al., 2017). Nevertheless, the IIRC (2017) argues that using integrated reporting as both an external disclosure tool and an internal managerial tool is necessary to attain the benefits associated with integrated reporting—one of these benefits is the reduction of information asymmetry. 
 	To analyse the association between integrated thinking and information asymmetry, this study follows the IIRC framework’s ideas and principles on integrated thinking. One important aspect of integrated thinking, as formulated by the IIRC (2013), is connectivity. Integrated thinking links previous compartmentalised financial and nonfinancial information in the strategy and day-to-day decision-making processes of the firm. In this respect, integrated thinking contributes to a more natural flow of integrated information into management reporting and decision-making, leading to improved internal and external communication because the information systems that support both forms of communication are better integrated (IIRC, 2013; Burke & Clark, 2016). This implies that integrated thinking leads to high-quality integrated reports (IIRC, 2016). In line with this, Mervelskemper and Streit (2017) found that stakeholders value nonfinancial information in integrated reports founded on integrated thinking more than nonfinancial information provided in standalone reports because integrated thinking, as the foundation of integrated reporting, provides them with focused, decision-useful, interconnected information. This way, integrated thinking is a means for organizations to present a balanced view from management to influence societal expectations, and it also acts as a counterweight to the torrent of information that is available to stakeholders (IIRC, 2013). Therefore, integrated thinking is expected to reduce information asymmetry. This leads to the following hypothesis:
 
H1: Integrated thinking is negatively associated with information asymmetry.


2.3 [bookmark: _Toc43734427]Level of individualism
[bookmark: _Hlk41305615]Internal as well as external communication and cooperation are important to reach the goals associated with integrated thinking. However, Wagner (1995) found evidence that individuals in some countries are more likely to engage in such required cooperative behaviour than those in other countries because the level of individualism, as a subdimension of a country’s national culture, plays an important role in the adoption of cooperative behaviour. Moreover, he found evidence that members of collectivist national cultures with a low level of individualism frequently opt to cooperate in groups, whereas members of individualistic national cultures with a high level of individualism tend to prefer to avoid cooperation.
 	 Hofstede (1980) defines culture as ‘The collective mental programming of the human mind which distinguishes one group of people from another’. Such collective mental programming influences human thinking in the sense that different groups of people tend to attach different meanings to various aspects of life (Hofstede, 2019). Not every individual within a society is identically programmed, but nevertheless, on an aggregated level, people in the same country typically have a common national culture (McSweeney, 2002). Hofstede (2019) distinguishes six cultural dimensions to explain cultural differences between countries. One of them is the individualism–collectivism dimension.
 	Hofstede (2019) states that the individualism dimension reflects a preference for a loose-knit social framework in which individuals are expected to take care of only themselves and their immediate families. The opposite to individualism is collectivism. Collectivism reflects a preference for a rather tight-knit framework in society in which individuals care about and look after each other in exchange for loyalty (Hofstede, 2019). Whereas individualist cultures are characterised by selfishness—paying attention to personal pursuits rather than to group interests—collectivist cultures pay attention to group interests rather than personal interests; the difference suggests that variations in individualism–collectivism influence personal tendencies to cooperate in group situations (Wagner, 1995). For individualists, who prefer to act in their self-interest, cooperation is only attractive in cases where collaboration with others leads to personal benefits that would not be realisable by working alone. In all other situations, cooperation for group performance and well-being is viewed as coming at the expense of personal resources that otherwise could have been used to satisfy personal interests. Under these circumstances, individualists are likely to avoid cooperation and instead pursue their personal interest. By contrast, collectivists favour the pursuit of group interests. Therefore, collectivists are more likely to contribute to cooperative efforts that benefit their group performance and well-being, irrespective of the direct personal implications of these efforts (Wagner, 1995).
 	To achieve the goals associated with integrated thinking, internal as well as external communication and cooperation are important. Internal teams from across an organization should be connected, breaking down silos and leading to more ‘integrated’ thinking (IIRC, 2016). Business divisions should abandon the mindset of operating as isolated, individual units and instead collaborate more internally (Blacksun, 2012). Furthermore, integrated thinking aims to manage different competing stakeholder needs and expectations by actively integrating relevant financial and nonfinancial information into the daily managerial decision-making processes within the firm to provide external stakeholders with a more holistic, sustainable picture of the firm (Busco, Malafronte, Pereira, & Starita, 2019). To accomplish this, firms need to interact and cooperate with their external stakeholders by involving them in identifying, understanding, and responding to sustainability issues and concerns (Manning, Braam, & Reimsbach, 2018).
 	Although internal as well as external communication and cooperation are important to reach the goals associated with integrated thinking, Wagner (1995) found evidence that members of individualistic national cultures with a high level of individualism are less likely to engage in such required cooperative behaviour than are members of collectivistic national cultures with a low level of individualism. Individualists who feel independent and act in their self-interest are less likely to engage in cooperative behaviour than are collectivists who feel interdependent and reliant on groups, connectivity, and collaboration. Nevertheless, a cooperative, connected mindset is important because it stimulates connectivity through informal communication flows. Such improved communication flows make it easier to consolidate relevant information at a higher level and to identify connectedness and interdependencies in the system as a whole, which is the aim of integrated thinking. This enhances transparency with respecting to communicating decision-useful information to internal and external stakeholders and therefore reducing information asymmetry (Vesty, Dellaportas, Oliver, & Brooks, 2016; Lee & Yeo, 2016; IIRC, 2013, 2016). 
 	A cooperative, connected mindset is important to attain the transparency goals associated with integrated thinking. Nevertheless, Wagner (1995) found evidence that members of collectivist national cultures with a low level of individualism are more likely to have such a required cooperative, connected mindset than are members of individualistic national cultures with a high level of individualism who prefer to avoid cooperation. This indicates that the level of individualism is expected to moderate the association between integrated thinking and information asymmetry; thus, firms headquartered in countries with a collectivistic national culture having a low level of individualism tend to be more successful in improving communication flows that make it easier to identify connectedness and interdependencies in the system as a whole, which is the aim of integrated thinking, than firms located in countries with an individualistic national culture having a high degree of individualism. This means that a substitution effect is expected (Voss, Godfrey, & Seiders, 2010) and the expected association between integrated thinking and information asymmetry is negative for firms headquartered in countries with a collectivistic national culture (with a low score on the level of individualism), whereas the association is less negative for firms headquartered in countries with an individualistic national culture (with a high score on the level of individualism). This leads to the following hypothesis:

H2: The expected association between integrated thinking and information asymmetry is stronger (weaker) for firms headquartered in a country with a culture that has a low (high) level of individualism.













3. [bookmark: _Toc43734428]Research design
3.1 [bookmark: _Toc41743418][bookmark: _Toc41743892][bookmark: _Toc43734429]Sample 
To test the formulated hypotheses, a panel dataset of 15078 firm-year observations is used, covering 2513 companies worldwide. The firms included in the sample are all listed. For a firm to be included in the sample, it had to have available all required information in the Thomson Reuters Eikon database and in the Hofstede cultural index for all relevant years. A balanced panel data is used in this thesis rather than an unbalanced panel data set, because Verbeek and Nijman (1992) found that biases in estimators based on balanced panel data are smaller than biases in the same estimators based on unbalanced panel data. Because the concept of integrated reporting and thinking is relatively new, relevant data on integrated thinking are only available from 2013, when the IIRC introduced the International Integrated Reporting Framework. The most recent ESG data date back to 2018, and later years still need to be processed. Therefore, the research sample contained data from 2013 to 2018. 
 	Prior literature on integrated thinking mainly used country specific samples with limited cultural context (Guthrie, Manes-Rossi, & Orelli, 2017; Feng, Cummings, & Tweedie, 2017). This study, however, used a worldwide sample that covers different cultural contexts with respect to the level of individualism. Moreover, a quantitative research method is adopted, measuring integrated thinking on a continuous scale rather than on a qualitative basis as often done in previous studies (Al-Htaybat & von Alberti-Alhtaybat, 2018; Guthrie, Manes-Rossi, & Orelli, 2017; Feng, Cummings, & Tweedie, 2017), and thus, the sample size is improved compared to sample sizes used in earlier studies.
 	All the data, except for the data on the level of individualism, were retrieved from the Thomson Reuters Eikon database. The ASSET4 database is used to obtain nonfinancial data, and the Datastream database is used to obtain the financial data. The country scores for Hofstede’s cultural dimension individualism–collectivism were derived from a website associated with Hofstede (2019). The data on this website are based on the original work of Hofstede (2001). In his original work, Hofstede investigated how values of IBM employees in the workplace are influenced by national culture (Fine, 2010). 
 	After filtering out the firms that did not have all data available for the relevant years, a balanced worldwide panel data set remained, covering 2513 listed companies from 42 different countries and resulting in 15078 firm-year observations in total. Table 1 and Table 2 provide an overview of the sample distribution per country and per industry, respectively.


Table 1, sample distribution country
	 Country
	 Freq.
	 Percent
	 Cum.
	Country
	 Freq.
	 Percent
	 Cum.

	 AUL
	1140
	7.56
	7.56
	 JPN
	2148
	14.25
	55.39

	 AUT
	84
	0.56
	8.12
	 KOR
	288
	1.91
	57.30

	 BEL
	138
	0.92
	9.03
	 LUX
	12
	0.08
	57.38

	 BRA
	288
	1.91
	10.94
	 MAL
	240
	1.59
	58.97

	 CAN
	1092
	7.24
	18.19
	 MEX
	36
	0.24
	59.21

	 CHI
	144
	0.96
	19.14
	 MOR
	18
	0.12
	59.33

	 CHL
	60
	0.40
	19.54
	 NET
	168
	1.11
	60.45

	 COL
	18
	0.12
	19.66
	 NOR
	84
	0.56
	61.00

	 CZE
	12
	0.08
	19.74
	 NZL
	66
	0.44
	61.44

	 DEN
	132
	0.88
	20.61
	 PHI
	114
	0.76
	62.20

	 FIN
	150
	0.99
	21.61
	 POL
	90
	0.60
	62.79

	 FRA
	504
	3.34
	24.95
	 POR
	36
	0.24
	63.03

	 GBR
	804
	5.33
	30.28
	 RUS
	36
	0.24
	63.27

	 GER
	420
	2.79
	33.07
	 SIN
	234
	1.55
	64.82

	 GRE
	54
	0.36
	33.43
	 SPA
	234
	1.55
	66.37

	 HOK
	768
	5.09
	38.52
	 SWE
	216
	1.43
	67.81

	 HUN
	12
	0.08
	38.60
	 SWI
	348
	2.31
	70.12

	 IDO
	12
	0.08
	38.68
	 TAI
	96
	0.64
	70.75

	 IND
	120
	0.80
	39.47
	 THA
	72
	0.48
	71.23

	 IRE
	48
	0.32
	39.79
	 TUR
	30
	0.20
	71.43

	 ITA
	204
	1.35
	41.15
	 USA
	4308
	28.57
	100.00

	
	
	
	
	




Table 2, sample distribution industry 
	 Industry Classification
	 Freq.
	 Percent
	 Cum.

	 Basic Materials
	1620
	10.74
	10.74

	 Consumer Cyclicals
	2478
	16.43
	27.18

	 Consumer Non-Cyclicals
	1194
	7.92
	35.10

	 Energy
	1122
	7.44
	42.54

	 Financials
	2838
	18.82
	61.36

	 Healthcare
	882
	5.85
	67.21

	 Industrials
	2556
	16.95
	84.16

	 Technology
	1266
	8.40
	92.56

	 Telecommunication Services
	414
	2.75
	95.30

	 Utilities
	708
	4.70
	100.00

	




3.2 [bookmark: _Toc43734430]Variables 
[bookmark: _Toc41743420][bookmark: _Toc41743894][bookmark: _Toc43734431]3.2.1 Dependent variable
[bookmark: _Toc41743421][bookmark: _Toc41743895]In this study, information asymmetry is the dependent variable. In prior research, various proxies for information asymmetry are used (Leuz & Verrecchia, 2000). Here, the bid–ask spread (BASPREAD) and analyst forecast error (AFE) are used as proxies for information asymmetry. The BASSPREAD is used in the main analysis, and the AFE is used as a robustness check. 
 	The bid–ask spread is a common measure for information asymmetry in the existing literature because this proxy addresses the adverse selection problem that arises when a firm’s stocks are being traded in the presence of investors who are asymmetrically informed (Leuz & Verrecchia, 2000). A lower degree of information asymmetry indicates less adverse selection problems. If there are less adverse selection problems, investors become more willing to trade, and therefore, the bid–ask spread becomes smaller (Barth et al., 2017; Leuz & Verrecchia, 2000). Thus, it is assumed that the smaller the bid–ask spread is, the lower the degree of information asymmetry is. Thomson Reuters Datastream is used to retrieve the required daily bid and ask prices. Following Barth et al. (2017) and Lang et al. (2012), the bid–ask spread is calculated as the natural logarithm of the median of the absolute difference between daily closing bid and ask prices divided by their midpoint. The corresponding formula is represented by equation (1): 

                                      |(ASK−BID)/((ASK+BID)/2)|                           (1)
The other proxy for information asymmetry that is used is the analyst forecast error. Zhou et al. (2017) used the analyst forecast error as a proxy for information asymmetry in their research on the capital market effects of integrated reporting. According to Dhaliwal et al. (2012), analyst forecast error is an inverse measure of analyst forecast accuracy. Following Zhou et al. (2017), here, the analyst forecast error is measured for each firm as the yearly average of the absolute error of all earnings per share forecast, scaled by the share price at the end of the fiscal year. The absolute error is specified as the absolute difference between the analyst’s earnings per share forecast (FC) made 12 months in advance and the actual earnings per share (EPS). The corresponding formula is represented by equation (2): 

                                                                                                                 
                        FCERRORi.t =                    (2)

Subscript i stands for company i, subscript j for forecast j, and subscript t for year t (Zhou et al., 2017). 
For consistency reasons, the forecasts and actual earnings per share are obtained from the same database: the Thomson Reuters Datastream database. Elton et al. (1984) argue that the analyst forecast error is an appropriate measure for information asymmetry because they found evidence that nearly 84% of the forecast error in the final month of the fiscal year could be attributed to the misestimation of firm-specific factors rather than to the economy or industry-specific factors (Elton et al., 1984). This evidence indicates that firms with higher levels of information asymmetry between managers and outside investors concerning the firm tend to have higher analyst forecast errors (Krishnaswami & Subramaniam, 1999). 
[bookmark: _Toc43734432]3.2.2 Independent variable 
[bookmark: _Toc41743422][bookmark: _Toc41743896]Integrated thinking is the main independent variable in this study. According to De Villiers et al. (2017), the Corporate social responsibility (CSR) strategy score (CGVS proxy) is an appropriate proxy for measuring the degree of integrated thinking. According to the Thomson Reuters ASSET4 database, the CSR strategy score reflects ‘a company's practices to communicate that it integrates the economic (financial), social and environmental dimensions into its day-to-day decision-making processes’. This means that the CSR strategy score reflects ‘a company's management commitment and effectiveness towards the creation of an overarching vision and strategy integrating financial and extra-financial aspects’ (Busco et al., 2019). The CSR strategy score is a numerical composite index score between 0 and 100. The score is constructed on the basis of 12 data points collected for each firm on an annual basis. The firm score is calculated by equally weighting and z-scoring all underlying data points and comparing them against all companies in the ASSET4 database. More details on the components of the CSR strategy score can be found appendix 1. Although Serafeim (2015) used the CGVS proxy as a measure for integrated reporting quality, De Villiers et al. (2017) argued that the CGVS score is an inappropriate measure for integrated reporting quality as it rather captures the degree of integrated thinking within a firm. 
 	To test the moderation effect as formulated in hypothesis 2, the level of individualism is included in the analysis as an independent, country-level variable (CULIND). Following Vitolla et al. (2019), the level of individualism is operationalised as the individual numerical country score on the ‘Individualism’ cultural dimension as computed by Hofstede (1980). The Hofstede Insights website (2019) states that ‘the high side of the Individualism dimension can be defined as a preference for a loosely-knit social framework in which individuals are expected to take care of only themselves and their immediate families’, whereas the low side of this dimension, called Collectivism, ‘represents a preference for a tightly-knit framework in society in which individuals can expect their relatives or members of a particular ingroup to look after them in exchange for unquestioning loyalty’ (Hofstede Insights, 2019). This means that the higher the score on the national culture dimension is, the more individualistic (and the less collectivistic) is the national culture of the country in which a firm is headquartered. Contrariwise, the lower the score on the national culture dimension is, the less individualistic (and the more collectivistic) the national culture of the country in which a firm is headquartered is. Hofstede measured the national culture score on Individualism for each country using the Values Survey Modules, which contain 5-point-scaled questions (Hofstede, 2001; Vitolla et al., 2019).  On the basis of these questions, an index score is calculated for each country on the individualism dimension as a component of national culture. These cultural index scores (between 0 and 100) were assigned to each country included in the sample based on the Country Comparison website of Hofstede Insights (2019). Subsequently, these country culture scores were assigned to each individual firm in the sample as a level of individualism score, depending on the country in which its headquarter is located. This means that every firm in the same country has the same level of individualism score. Furthermore, as the CULIND variable does not change over the years, this variable is time invariant. 
[bookmark: _Toc43734433]3.2.3 Control variables 
A number of control variables were incorporated into the analysis to avoid biased results. These control variables are commonly used in studies on information asymmetry (García‐Sánchez & Noguera‐Gámez, 2016; Diebecker & Sommer, 2017). The following variables were incorporated: corporate size (SIZE), proﬁtability (FINPER), leverage (LEVERAGE), corporate social responsibility performance (CSP), year (YEAR), industry (INDUSTRY), and country (COUNTRY). Firm size (SIZE) is measured as the natural logarithm of a firm’s total assets (García‐Sánchez & Noguera‐Gámez, 2016). A firm’s financial performance (FINPER) is measured in terms of profitability by looking at the return on assets. The return on assets is defined as the ratio of EBIT to the total assets (García‐Sánchez & Noguera‐Gámez, 2016). To control for the level of debt of a company, the variable (LEVERAGE) reflects the ratio between total debt and total equity (García‐Sánchez & Noguera‐Gámez, 2016). Furthermore, Diebecker and Sommer (2017) argue that it is necessary to control for a firm’s CSP because corporate sustainability performance reduces information asymmetry. CSP has been calculated as the mean of a firm’s environmental, social, and governance score. Here, these scores were derived from the Thomson Reuters ASSET4 database. To control for time-specific effects and omitted variables, the YEAR variable is incorporated into the analysis. Such omitted variables are constant among all firms but vary over time. Three time-invariant variables were included, COUNTRY, INDUSTRY, and CULIND, as discussed earlier. The COUNTRY and INDUSTRY variables were incorporated to control for country and industry specific effects (Fuhrmann, Ott, Looks, & Guenther, 2017). Time-invariant variables do not change over time. This is important to know to choose the right research model. An overview with descriptions of all variables used in the analysis is presented in Table 3. 

















	Variable
	Variable description                                           
	Database

		

	Dependent variable 

	

	 BASPREAD


                             
	The bid-ask spread is calculated as the natural logarithm of the median of the absolute difference between daily closing bid and ask prices divided by their midpoint (Barth et al, 2017). 


	Datastream



	
	


 Table 3, Variable descriptions and databases                                          Independent variables

IT                                     The integrated thinking score of a firm.         ASSET4
                                         It reflects a firm’s practices to  
                                         communicate that it integrates the 
                                         economic, social and 
                                         environmental dimensions into its 
                                         day-to-day decision-making processes.
 
  



                                         Control variables
COUNTRY                     In order to control for country effects             Datastream

INDUSTRY                     Reflects a country’s industry in order             Datastream
                                         to control for industry specific effects         
YEAR                               In order to control for year specific               Datastream
                                          influences.                                            
                                                                                 

                                              

                                     Moderating variable

    CULIND                         Reflects a firm’s index score on                      Hofstede 
                                            Hofstede's cultural 
                                            Individualism dimension.
                                            (Hofstede, 2019)
 

  

 



   SIZE                                 The size of a firm measured as                       Datastream 
                                             the natural logarithm of a firm’s total 
                                             assets in a specific year.
   LEVERAGE                    The leverage of a firms measured as              Datastream
                                             the total debt to total equity ratio. 
   FINPER                           A firm’s financial performance                      Datastream
                                            measured as the return on assets (ROA).
                                            This is a profitability measure defined as
                                            the ratio of net income to total assets.

   CSP                                  A firm’s corporate sustainability                    ASSET4
                                            performance measured as the mean 
                                            of the environmental, social and 
                                            governance score.
                                            (Diebecker & Sommer, 2017)




                                            Robustness check
  AFE                          The analyst forecast error, measured                Datastream
                                           as the yearly average of the absolute errors 
                                           of all earnings per share forecasts
                                           scaled by the share price at the end of 
                                           the fiscal year.
                                           (Zhou et al, 2017). 

[bookmark: _Toc41743423][bookmark: _Toc41743897][bookmark: _Toc43734434]3.3 Research model specifications 
Regression analysis is used to test the formulated hypotheses. Because the moderating variable CULIND is time invariant, a fixed-effects model would not be appropriate. A fixed-effects model already controls for time-invariant effects, and therefore, time-invariant variables are omitted in a fixed-effects model, meaning that when using a fixed-effects model, it is not possible to estimate the effect of the moderating variable CULIND, which is essential in this research (Bell & Jones, 2015). When using a random-effects model, however, it is possible to estimate the effect of time-invariant variables. Because the CULIND moderating variable used in the interaction term is time invariant, a random-effects model is used in this study. The disadvantage of using a random-effects model is that the estimates may be biased because a random-effects model does not control for omitted variables. Nevertheless, control variables should help to mitigate that risk. Moreover, a robustness check is conducted to compensate for the reliability loss of using a random-effects model rather than a fixed-effects model. To test the second hypothesis, a CULIND variable and an interaction term were added to the regression equation. The interaction term IT*CULIND is incorporated to test for the moderation effect as formulated in hypothesis 2. The corresponding equation looks as follows:
(1) BASPREAD = 𝛽0 + 𝛽1𝐼𝑇 + 𝛽2CULIND + 𝛽3𝐼𝑇 × CULIND + 𝛽4𝑆𝐼𝑍𝐸 + 𝛽5𝐿𝐸𝑉𝐸𝑅𝐴𝐺𝐸 𝛽6FINPER + 𝛽7 COUNTRY + 𝛽8INDUSTRY + 𝛽8YEAR + 𝜀𝑖𝑡 
In previous studies, the control variable COUNTRY is included in regression equations in order to control for country specific factors (García‐Sánchez & Noguera‐Gámez, 2016). However, in this study, the CULIND variable, a variable that represents the level of individualism in the national culture of a country in which a firm is headquartered, is introduced and already controls for country specific effects. Griffin et al. (2017) found that the individualism dimension, as formulated by Hofstede (2019), captures approximately 90% of the country fixed effects. Therefore, the individualism dimension outperforms country-level control variables as used in prior literature (Griffin, Guedhami, Kwok, Li, & Shao, 2017). For this reason, the control variable COUNTRY is omitted in the regression equation used to test the moderation effect of the CULIND variable. To make the results better interpretable, the variables IT and the level of individualism (CULIND) have been centred. This enhances the interpretability of the regression coefficients. Furthermore, the analysis showed that the normality assumption of the residuals is violated as a result of outliers. To avoid a loss of observations, the outliers were winsorised at the 1% and 99% percentiles. This winsoring not only avoids a loss of observations but also avoids a selection bias of the sample. To test for autocorrelation in the panel data, the Woolridge test is used. The test indicated the presence of autocorrelation (see appendix 3). Moreover, to test for heteroscedasticity, the Breusch–Pagan test is used, which indicated heteroscedasticity (see appendix 4). To correct for autocorrelation and for heteroscedasticity in the regression analysis, the ‘xtreg, cluster (ISIN_n)’ command is used to solve for the autocorrelation and heteroscedasticity problems. To include a robustness check, the exact same models were run again but with a different measure for information asymmetry, namely analyst forecast error (AFE).














4. [bookmark: _Toc43734435]Results 
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4.1 Descriptive statistics
Table 4 shows the descriptive statistics, and Table 5 shows the Pearson correlation matrix. Notably, the correlation matrix shows that the CSP variable is highly correlated (0.7585) with the IT variable. This is possibly the case because some datapoints that were used to compose the CSP score were also included in the composition of the IT score. Because of the high correlation between IT and CSP, the CSP variable is omitted from the regression model. Furthermore, the correlations of IT with both measures of information asymmetry have different signs: whereas the bid–ask spread (BAS) is negatively correlated with IT, the AFE is positively associated with IT. The evidence with respect to the correlation between IT and information asymmetry is thus mixed in the correlation matrix.
Table 4, descriptive statistics of the variables used in the analysis 
	Variable
	 Obs
	 Mean
	 Std.Dev.
	 Min
	 Max

	
Dependent variables: Information Asymmetry:

	
	
	

	
	


	AFE
	15078
	3.817
	28.312
	0
	2239.631

	BASPREAD
	15078
	-6.682
	1.363
	-11.174
	-2.141

	

	 
 
ITIndependent variable: Integrated Thinking:

	

15078
	

41.235
	

33.548
	

0
	

99.87

	C_IT (centered)
	15078
	0
	33.548
	-41.235
	58.635

	

CULINDModerating variable: Level of Individualism:


	

15078
	

67.858
	

24.83
	

13
	

91








 Interaction variable:

	ITCULIND
	15078
	2740.327
	2597.159
	0
	9059.05

	IT_CULIND
(centered)
	15078
	-57.779
	2463.77
	-3752.364
	5306.687



	                            Control variables:

	
	
	
	
	

	SIZE
	15078
	6.89
	.711
	4.315
	9.551

	LEVERAGE
	15078
	96.244
	1292.557
	-77900
	96050

	FINPER
	15078
	5.567
	9.754
	-92.33
	269.11

	CSP
	15078
	48
	20.874
	.123
	94.48










Table 5,  Pearson correlation matrix
	  Variables
	  BASSPREAD
	  AFE
	  IT
	  CULIND
	  SIZE
	  LEVERAGE
	FINPER
	 CSP

	BASPREAD
	1.000

	AFE
	0.091
	1.000

	IT
	-0.052
	0.027
	1.000

	CULIND
	-0.372
	-0.346
	-0.069
	1.000

	SIZE
	-0.358
	0.061
	0.377
	-0.092
	1.000

	LEVERAGE
	-0.006
	0.006
	0.016
	0.000
	0.032
	1.000

	FINPER
	-0.155
	-0.032
	-0.016
	0.011
	-0.120
	-0.012
	1.000

	CSP
	-0.223
	0.007
	0.759
	0.037
	0.466
	0.019
	0.022
	1.000
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[bookmark: _Hlk41307396][bookmark: _Hlk41306491]Hypothesis 1 addressed the direct relationship between IT and information asymmetry. The hypothesis is formulated as follows: Integrated thinking is negatively associated with information asymmetry. Table 6 provides an overview of all regression results with the bid–ask spread (BASSPREAD) as the measure for information asymmetry. The second hypothesis addressed the moderation effect of the level of individualism (CULIND) on the relation between IT and information asymmetry (BASSPREAD). The second hypothesis is formulated as follows: The expected association between integrated thinking and information asymmetry is stronger (weaker) for firms headquartered in a country with a culture that has a low (high) level of individualism. The difference between models 2 and 3 is that model 3 uses centred versions of the CULIND and IT variables in the interaction term, whereas model 2 uses the normal CULIND and IT variables.
 	According to hypothesis 1, a negative relation is expected between IT and information asymmetry (BASSPREAD). The results of model 1, 2 and 3 all support the expected relation. All models show a significant (to the 1% level) negative association between IT and information asymmetry (BASSPREAD), although the effect is relatively small. These results are as predicted. The outcomes indicate that IT leads to a smaller bid–ask spread, which is associated with a lower level of information asymmetry. Based on these results, the first hypothesis is supported. Therefore, it can be concluded that integrated thinking has a significant negative effect on information asymmetry. The R-squared of the model is 76.47%. 
 	Model 2 and model 3 both test the moderating effect of the level of individualism (CULIND) on the relation between IT and information asymmetry (BASSPREAD) as formulated in the second hypothesis. This is done by introducing the interaction term IT*CULIND. As presented in Table 6, the interaction term coefficient of model 2 is positive and significant at the 1% level. This indicates that the negative association between IT and information asymmetry is stronger (weaker) for firms headquartered in countries with a collectivistic (individualistic) national culture, having a low (high) level of individualism. This means that the negative association between IT and information asymmetry (BASSPREAD) becomes less negative for each scale point that the CULIND variable increases. As the CULIND variable represents the level of individualism within a country’s national culture, the negative association between IT and information asymmetry (BASSPREAD) becomes less negative (strong) as a firm scores higher on the individualism dimension of Hofstede’s national culture index. Contrariwise, the lower a firm’s score on the individualism dimension is, the more collectivistic the national culture of the country in which the firm is headquartered is, and thus, the more negative (stronger) is the negative association between IT and information asymmetry. Based on the significant, negative result, the second hypothesis is also supported. The R-squared of model 2 is 36.78%. 
	Whereas model 2 covers the interaction effect with the normal IT and CULIND variables, model 3 covers the interaction effect with centred versions of the IT and CULIND variables also in the interaction term. This means that in model 2, the IT coefficient represents the (negative) effect of IT on information asymmetry when the CULIND variable has a value of 0. However, in model 3, the C_IT coefficient represents the (negative) effect of IT on information asymmetry at a mean value of the CULIND variable. Thus, centring variables in an interaction model improves the readability of the results. The results yielded by model 3 show that the interaction coefficient is positive and significant at a 1% level. The R-squared of model 3 is 36.78%. The significant positive interaction term in model 3 indicates that the negative association between IT and information asymmetry is stronger (weaker) for firms headquartered in countries with a collectivistic (individualistic) national culture, having a lower (higher) level of individualism. The outcome of model 3 is thus in line with model 2. Both model 2 and model 3 thus provide support for hypothesis 2. Therefore, it can be concluded that the level of individualism has a moderating effect on the association between IT and information asymmetry (BASSPREAD). 
 	Because all three models were tested by means of a random-effects model, a reliability loss is expected compared to using a fixed-effects model. Therefore, a robustness check is performed.

0


	 
	Model 1
	 
	 
	Model 2
	 
	 
	     Model 3
	 
	 
	 


	VARIABLES
	Direct effect IT 
	
	
	Interaction effect IT and CULIND
	 
	 
	Interaction effect with centered IT and CULIND

	 
	 
	 
	 
	 
	
	
	
	
	
	

	IT
	-0.00077***
	
	
	-0.00339***
	
	
	
	
	
	

	
	(-2.67)
	
	
	(-4.96)
	
	
	
	
	
	

	FINPER
	-0.00824***
	
	
	-0.00764***
	
	
	-0.00764***
	
	

	
	(-9.68)
	
	
	(-8.56)
	
	
	(-8.56)
	
	
	

	SIZE
	-0.49237***
	
	
	-0.78777***
	
	
	-0.78777***
	
	

	
	(-22.34)
	
	
	(-23.36)
	
	
	(-23.36)
	
	
	

	LEVERAGE
	-0.00000
	
	
	-0.00000
	
	
	-0.00000
	
	
	

	
	(-1.43)
	
	
	(-1.17)
	
	
	(-1.17)
	
	
	

	Constant
	-1.52890***
	
	
	0.82983***
	
	
	-0.22390
	
	
	

	
	(-11.55)
	
	
	(3.50)
	
	
	(-0.95)
	
	
	

	CULIND
	
	
	
	-0.02465***
	
	
	
	
	
	

	
	
	
	
	(-31.19)
	
	
	
	
	
	

	IT*CULIND
	
	
	
	0.00006***
	
	
	
	
	
	

	
	
	
	
	(5.41)
	
	
	
	
	
	

	C_IT
	
	
	
	
	
	
	-0.00090**
	
	
	

	
	
	
	
	
	
	
	(-2.57)
	
	
	

	C_CULIND
	
	
	
	
	
	
	-0.02217***
	
	
	

	
	
	
	
	
	
	
	(-30.40)
	
	
	

	C_IT* C_CULIND
	
	
	
	
	
	
	0.00006***
	
	
	

	
	
	
	
	
	
	
	       (5.41)
	 
	 
	 

	Observations
	15,078
	 
	 
	15,078
	 
	 
	    15,078
	
	
	

	Overall R-squared
	0.7647
	
	
	                         0.3678
	
	
	    0.3678
	
	
	

	Number of ID
	2,513
	
	
	2,513
	
	
	    2,513
	
	
	

	Year Dummies
	YES
	
	
	YES
	
	
	    YES
	
	
	

	Country Random Effects
	YES
	
	
	NO, CULIND instead
	
	
	 C_CULIND 
	
	
	

	Industry Random EffectsRobust z-statistics in parentheses *** p<0.01, ** p<0.05, * p<0.1




	YES
	 
	 
	YES
	 
	 
	    YES
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	


Table 6, Panel data regression results                                                         BASPREAD
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To test whether the results as presented earlier are robust, the same regression models as presented in the previous paragraph were tested, but instead of including the bid–ask spread (BASSPREAD) as a measure for information asymmetry, the analyst forecast error (AFE) is used as an alternative measure for information asymmetry. This robustness check is done to ensure the validity of using the bid–ask spread as a measure for information asymmetry. The results of the robustness check are displayed in Table 7. 
 	The results for model 4, as displayed in Table 7, support the results found using the bid–ask spread (BASSPREAD) as the dependent variable regarding the sign of the IT coefficient. The IT coefficient is negative just like in model 1, 2 and 3. However, although the R-squared for this model is higher (82.60%) compared to the same model with the bid–ask spread as the measure for information asymmetry (76.47 %.), the result is not significant this time. 
 	The results for model 5, as displayed in Table 7, support the results found using the bid–ask spread (BASSPREAD) as a measure for information asymmetry regarding the sign of the interaction term coefficient. As in model 2, the interaction term IT*CULIND is positive. Nevertheless, the result is not significant this time, and the R-squared of model 5 (12.62%) is lower than that of model 2 (36.78%). 
 	The results for model 6, as displayed in Table 7, again support the results found using the bid–ask spread (BASSPREAD) as a measure for information asymmetry regarding the sign of the interaction term coefficient. Just like in model 3, the interaction term C_IT*C_CULIND is positive. Nevertheless, the result is not significant this time, and the R-squared of model 6 (12.62%) is lower than that of model 3 (36.78%). 



	Table 7, Panel data regression results robustness check



	
	
	

	
	
	
	
	

	
	
	
	               AFE
	
	
	
	
	

	 
	Model 4
	 
	            Model 5
	 
	                     Model 6
	 
	 
	

	Direct effect IT 
	
	Interaction effect IT and CULIND
	Interaction effect with centered IT and CULIND
	 
	 
	

	 
	 
	 
	 
	 
	 
	
	
	

	IT
	-0.00090
	
	-0.00811
	
	
	
	
	

	
	(-0.50)
	
	(-1.01)
	
	
	
	
	

	FINPER
	-0.02002***
	
	-0.02001***
	
	-0.02001***
	
	
	

	
	(-3.47)
	
	(-3.19)
	
	(-3.19)
	
	
	

	LEVERAGE
	0.00002
	
	0.00001
	
	0.00001
	
	
	

	
	(0.87)
	
	(0.74)
	
	(0.74)
	
	
	

	SIZE
	0.35751***
	
	0.46510**
	
	0.46510**
	
	
	

	
	(3.23)
	
	(2.14)
	
	(2.14)
	
	
	

	Constant
	-1.92983***
	
	11.52046***
	
	4.59855***
	
	
	

	
	(-3.00)
	
	(6.67)
	
	(3.04)
	
	
	

	CULIND
	
	
	-0.16338***
	
	
	
	
	

	
	
	
	(-9.91)
	
	
	
	
	

	ITCULIND
	
	
	0.00009
	
	
	
	
	

	
	
	
	(0.89)
	
	
	
	
	

	C_IT
	
	
	
	
	-0.00448
	
	
	

	
	
	
	
	
	(-1.10)
	
	
	

	C_CULIND
	
	
	
	
	-0.15976***
	
	
	

	
	
	
	
	
	(-10.03)
	
	
	

	IT_CULIND
	
	
	
	
	0.00009
	
	
	

	
	
	
	
	
	(0.89)
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Observations
	15,078
	
	15,078
	
	15,078
	
	
	

	Overall R-squared
	0.8260
	
	0.1262
	
	0.1262
	
	
	

	Number of ID
	2,513
	
	2,513
	
	2,513
	
	
	

	Year Dummies
	YES
	
	YES
	
	YES
	
	
	

	Country Random Effects
	YES
	
	NO, CULIND instead
	
	NO, C_CULIND instead
	
	
	

	Industry Random Effects
	YES
	
	YES
	
	YES
	
	
	

	 
	.
	 
	.
	 
	.
	 
	 
	


Robust z-statistics in parentheses *** p<0.01, ** p<0.05, * p<0.1




[bookmark: _Toc41743426][bookmark: _Toc41743900][bookmark: _Toc43734439]5. Discussion
This research contributes to existing literature by being the first study to provide evidence for the negative association between integrated thinking and information asymmetry. The results confirm that the process of integrated thinking reduces information asymmetry, as suggested by the IIRC (2013, 2016). Previous studies investigated the association between integrated reporting with integrated thinking as its underlying principle and information asymmetry, but no prior studies focussed exclusively on integrated thinking and its effect on information asymmetry. Moreover, this study is the first to provide insights into how different cultural contexts have an influence on the association between integrated thinking and information asymmetry. Furthermore, this study is one of the few to use a quantitative measure for integrated thinking instead of a qualitative measure as often used in previous studies on integrated thinking (Al-Htaybat & von Alberti-Alhtaybat, 2018; Guthrie, Manes-Rossi, & Orelli, 2017; Feng, Cummings, & Tweedie, 2017). By proceeding in this manner, the sample size is improved compared to sample sizes used in earlier studies.
 	This study is the first to present evidence for the negative association between integrated thinking and information asymmetry. Although studies by Martinez (2016), Zhou et al. (2017), and Indrawati (2017) have presented evidence for the association between integrated reporting as an external disclosure mechanism and information asymmetry, the results are inconsistent. One suggested explanation for the opposing evidence regarding the association between integrated reporting and information asymmetry is that the process of integrated reporting should be based on the concept of integrated thinking, an internal managerial process, to effectively reduce information asymmetry (IIRC, 2013; Churet & Eccles, 2014; Vitolla, Raimo, & Rubino, 2019). This study investigated whether integrated thinking on its own, as the underlying principle of integrated reporting, indeed reduces information asymmetry effectively. The results present a significant negative association between integrated thinking and information asymmetry, and thus, this study supports the idea that the process of integrated reporting should be based on the principle of integrated thinking to effectively reduce information asymmetry. This finding has major implications for firm managers who want to assess the effectiveness of implementing the concept of integrated thinking to reduce information asymmetry. Moreover, the findings of this research are relevant to investors and market regulators as well because a reduction in information asymmetry (as a result of implementing the concept of integrated thinking) decreases investors’ out-of-pocket monitoring costs and enhances market efficiency (Barth, Cahan, Chen, & Venter, 2017).
 	 Furthermore, this study presents evidence that the expected association between integrated thinking and information asymmetry is stronger (weaker) for firms headquartered in a country with a collectivistic (individualistic) national culture, having a low (high) level of individualism. This moderating effect of the level of individualism on the association between integrated thinking and information asymmetry has never been studied before; however, the results are in line with what is suggested by Wagner (1995) as well as what is proposed by the IIRC (2016). Wagner (1995) found evidence that members of collectivist national cultures with a low level of individualism are more likely to have a cooperative, connected mindset than are members of individualistic national cultures with a high level of individualism who prefer to avoid cooperation. The IIRC (2016) states that internal as well as external communication and cooperation are important to reach the goals associated with integrated thinking, and thus, the main finding of this study is in line with the relevant expectations (Wagner, 1995; IIRC, 2016). The finding that integrated thinking is more suited towards firms headquartered in countries with a collectivistic national culture having a low level of individualism than towards firms headquartered in countries with an individualistic national culture having a high level of individualism is supported by both the uncentred and the centred interaction models, using the bid–ask spread as a measure for information asymmetry (models 2 and 3). This finding has important implications for firm managers who want to implement the concept of integrated thinking as successfully as possible in different cultural contexts. In particular, this study indicates that firm managers should steer their employees towards cooperative behaviour because a cooperative mindset stimulates connectivity through informal communication flows. Such improved communication flows make it easier to consolidate relevant information at a higher level and to identify connectedness and interdependencies in the system as a whole. This way, transparency improves, which is associated with a decrease in information asymmetry, meaning that this research provides regulators and firm managers with relevant insights into the perceived organisational benefits of implementing the concept of integrated thinking in different cultural contexts.
 	The expected positive sign of the interaction effect is supported by the uncentred and the centred interaction models using the analyst forecast accuracy as the measure for information asymmetry rather than the bid–ask spread (models 5 and 6), but these robustness results are not significant. Moreover, although Zhou et al. (2017) did find a significant result for the negative association between a company’s level of alignment with the IIRC’s International Integrated Reporting Framework, which is founded on the concept of integrated thinking, and analyst forecast error, Clarke and Shastri (2000) empirically compared the different proxies to measure information asymmetry and found that the bid–ask spread is superior to other measures of information asymmetry such as analysts' forecasts (error). This may mean that the results with the analyst forecast error are not significant whereas the results using the bid–ask spread as the measure for information asymmetry are significant because analyst forecast error is simply a less appropriate measure for information asymmetry than the bid-ask spread is. 
 	This study is subject to several limitations. The most important one is the validity of the measures; for example, the validity of the integrated thinking measure. Although research on the topic of integrated thinking is increasing, researchers continue to have doubts about the validity of the measures used to measure integrated thinking (Villiers et al., 2017). Qualitative research methods such as case studies are most commonly used to estimate the level of integrated thinking (Dumay & Dai, 2017; Al-Htaybat & von Alberti-Alhtaybat, 2018; Guthrie, Manes-Rossi, & Orelli, 2017). However, this study aimed to improve the sample sizes used by previous studies by making use of a worldwide sample, and consequently, a quantitative measure for integrated thinking is more appropriate. The number of studies that have used a quantitative measure for integrated thinking is limited; therefore, quantifying integrated thinking is highly challenging. The most common quantitative proxy for integrated thinking is the CSR strategy score (CGVS proxy) ( De Villiers et al., 2017; Busco et al., 2019).  However, this proxy has also been used as a measure of integrated reporting quality (Serafeim, 2015). This means that different perspectives exist on what the CSR strategy score (CGVS proxy) exactly reflects. A qualitative hand-constructed measure for integrated thinking might have been more valid. However, as stated earlier, this study aimed to improve on the sample sizes used in previous studies by making use of a worldwide sample. Therefore, a quantitative measure for integrated thinking is preferred in this case. Moreover, in the existing literature, the CSR strategy score (CGVS proxy) is considered the best proxy to measure the degree of integrated thinking (De Villiers et al., 2017). Furthermore, the validity of using analyst forecast error as an alternative measure for information asymmetry is questionable because the robustness checks turned out to be insignificant, indicating that analyst forecast accuracy might be a less appropriate measure for information asymmetry than bid–ask spread is (Clarke & Shastri, 2000). Therefore, future studies should seek to find alternative means to measure information asymmetry to assess the robustness of the results presented in this study.  
 	A second limitation is that the subject of integrated thinking is relatively new. The International Integrated Reporting Framework developed by the IIRC has existed only since 2013 (IIRC, 2013). Because integrated thinking takes time to develop and implement, it might be that firms have not yet fully incorporated integrated thinking within the time period covered by this study. This might have led to biased results. Therefore, future studies should seek to use a time frame in which firms have had enough time to incorporate integrated thinking. 
 	A third limitation is that this study only covers one dimension of national culture, namely the individualism dimension developed by Hofstede (1980). Moreover, a disadvantage of using the Hofstede index to measure the degree of individualism is that Hofstede developed his national culture indexes in 1980. Therefore, it can be argued that his measures for different dimensions of national culture are outdated and not relevant anymore, especially given that his measures are time invariant. However, his national culture indexes are still often used in studies (Vitolla et al., 2019; Steenkamp & Geyskens, 2012). Nevertheless, it may be interesting for future studies to investigate the possible moderating effect of other dimensions of national culture not developed by Hofstede (1980) to see whether the results of this study are robust regarding the significant impact of different cultural circumstances. 
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This study investigated the moderating effect of the level of individualism, as a subdimension of national culture, on the association between integrated thinking and information asymmetry. According to the IIRC, at the foundation of integrated reporting lies integrated thinking (IIRC, 2013, 2017). Integrated thinking 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’ (IIRC, 2013). One of the suggested benefits of integrated reporting, with integrated thinking as its underlying principle, is that it can reduce information asymmetry (García‐Sánchez & Noguera‐Gámez, 2016; Jensen & Berg, 2012; IIRC, 2013). The main aim of this study is to investigate whether the concept of integrated thinking in particular can achieve this associated benefit of reducing information asymmetry. Second, this study aimed to contribute to the existing research gap regarding the impact of cultural system on the association between integrated thinking and information asymmetry.  
 	First, the direct effect of integrated thinking on information asymmetry is determined. A significant negative relation is expected between integrated thinking and information asymmetry because integrated thinking, as the foundation of integrated reporting, provides focused, decision-useful, interconnected information. Put differently, integrated thinking is a means for organizations to create transparency by presenting a balanced view from management that can influence societal expectations and act as a counterweight to the torrent of information that is available to stakeholders (IIRC, 2013). Therefore, it is likely that integrated thinking in particular can reduce information asymmetry.
 	Second, the moderating effect of the level of individualism, as a subdimension of national culture, on the association between integrated thinking and information asymmetry is investigated. Because a cooperative, connected mindset is important to attain the transparency goals associated with integrated thinking and members of collectivist national cultures with a low level of individualism are more likely to have such a required cooperative, connected mindset than members of individualistic national cultures having a high level of individualism (Wagner, 1995), the expectation is that the association between integrated thinking and information asymmetry would be stronger (weaker) for firms headquartered in a country with a collectivistic (individualistic) national culture. 
 	To test the hypotheses, a worldwide panel dataset of 15078 firm-year observations is used, covering 2513 listed companies worldwide. All the data, except for the data on the level of individualism, were retrieved from the Thomson Reuters Eikon database. The ASSET4 database is used to obtain nonfinancial data, and the Datastream database is used to obtain the financial data. The country scores for Hofstede’s cultural dimension individualism–collectivism were derived from a website associated with Hofstede (2019). Two measures were used to measure information asymmetry, the bid–ask spread and analyst forecast error. The latter is used as a robustness check. The CSR strategy score (CGVS proxy) is used to measure the degree of integrated thinking. The level of individualism is operationalised as the individual numerical country score on the ‘Individualism’ cultural dimension as computed by Hofstede (1980).
 	First, the direct effect of integrated thinking on information asymmetry is determined. A significant, negative association between integrated thinking and information asymmetry is found. This indicates that integrated thinking effectively reduces information asymmetry. This is in line with expectations. Second, the moderating effect of the level of individualism is determined. The moderating effect of the level of individualism on the association between integrated thinking and information asymmetry proved to be significant. This indicates that the negative association between integrated thinking and information asymmetry is stronger (weaker) for firms headquartered in countries with a collectivistic (individualistic) national culture. Again, this result is in line with the expectations. The robustness checks, however, all supported the results found using the bid–ask spread as a measure of information asymmetry regarding the sign of the integrated thinking/interaction coefficient, but none of them were significant.  
 	This study makes multiple contributions to the literature. First, this study is one of the first to investigate the relationship between integrated thinking and information asymmetry. Second, by investigating the moderating effect of the level of individualism, as a subpart of national culture, this study is one of the first studies to investigate the impact of cultural system on the association between integrated thinking and information asymmetry. Furthermore, the results of this study have practical implications. This study provides firm managers with insights concerning whether it pays off to apply the concept of integrated thinking to reduce information asymmetry. Second, this research provides regulators and firm managers with relevant insights into the perceived organisational benefits of implementing the concept of integrated thinking in different cultural contexts.
 	Because the robustness checks turned out to be insignificant, the validity of using analyst forecast error as a measure for information asymmetry is questionable and future studies should seek to find alternative methods to measure information asymmetry to assess the robustness of the results presented in this paper. Moreover, future studies should seek to use a time frame in which firms have had enough time to fully incorporate integrated thinking into their organizations because integrated thinking is a relatively new concept, which might have led to biased results in this study. 
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Appendix 1 - CGVS/CSR strategy score composition Thomson Reuters ASSET4 (Busco et al, 2019)

	Label
	Description

	Integration/Vision and Strategy 
	The integration/vision and strategy category measures a company's management commitment and effectiveness towards the creation of an overarching vision and strategy integrating financial and extra-financial aspects. It reflects a company's capacity to convincingly show and communicate that it integrates the economic (financial), social and environmental dimensions into its day-to-day decision-making processes. (Asset4 mnemonic CGVS)

	Score - Vision and Strategy/Policy
	Does the company have a policy for maintaining an overarching vision and strategy that integrates financial and extra-financial aspects of its business? (Asset4 mnemonic CGVSD01S)

	Score - Vision and Strategy/Implementation
	Does the company describe the implementation of its integrated strategy through a public commitment from a senior management or board member? AND Does the company describe the implementation of its integrated strategy through the establishment of a CSR committee or team? (Asset4 mnemonic CGVSD02S)

	Score - Vision and Strategy/Monitoring
	Does the company monitor its integrated strategy through belonging to a specific sustainability index? AND Does the company monitor its integrated strategy through conducting external audits on its reporting? (Asset4 mnemonic CGVSD03S

	Score - Vision and Strategy/Improvement
	Does the company set specific objectives to be achieved on the integrated strategy? (Asset4 mnemonic CGVSD04S)

	Score - Vision and Strategy/Challenges and Opportunities
	Does the company report about the challenges or opportunities linked to the integration of financial and extra-financial issues? (Asset4 mnemonic CGVSO01S)

	Score - Vision and Strategy/Integrated Strategy
	Does the company integrate financial and extra-financial factors in the management discussion and analysis section of the annual report? (Asset4 mnemonic CGVSO02S

	Score - Vision and Strategy/Global Compact Signatory 
	Is the company a signatory of the Global Compact? (Asset4 mnemonic CGVSO03S)

	Score - Vision and Strategy/Stakeholder Engagement
	Does the company explain how it engages with its stakeholders? (Asset4 mnemonic CGVSO04S)

	Score - Vision and Strategy/Transparency
	Does the company publish a separate CSR/H&S/Sustainability report or publish a section in its annual report on CSR/H&S/Sustainability? (Asset4 mnemonic CGVSO05S)

	Score - Vision and Strategy/GRI Report
	Is the company's CSR report published in accordance with the GRI guidelines? (Asset4 mnemonicCGVSO06S)

	Score - Vision and Strategy/Global Reporting
	Does the company's extra-financial report take into account of the global activities of the company?(Asset4 mnemonic CGVSO07S)

	Score - Vision and Strategy/CSR Reporting Auditor
	Does the company have an external auditor of its CSR/H&S/Sustainability report? (Asset4 mnemonic CGVSO08S)



Notes: The companies' level of integrated thinking is based on the variable ASSET4 mnemonic CGVS collected from Thomson Reuters Asset4. It is obtained from 12 scores which represent various aspects of implementation of a firm's overall integration strategy. This table reports labels and descriptions of the overall score (CGVS) used as a measure of integrated thinking (IT), followed by its components (12 score variables).
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	Variable
	VIF
	1/VIF

	SIZE
	    1.320
	    0.756

	IT
	    1.230
	    0.811

	COUNTRY
	    1.170
	    0.854

	CULIND
	    1.070
	    0.934

	FINPER
	    1.030
	    0.967

	INDUSTRY
	    1.030
	    0.970

	YEAR
	    1.010
	    0.988

	LEVERAGE
	    1.000
	    0.999

	Mean VIF
	    1.110
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Wooldridge test for autocorrelation in panel data
H0: no first-order autocorrelation
    F(  1,    2512) =   2442.650
           Prob > F =      0.0000

[bookmark: _Toc43734445]Appendix 4 - Breusch-Pagan / Cook-Weisberg test for heteroscedasticity
Breusch-Pagan / Cook-Weisberg test for heteroskedasticity 
         Ho: Constant variance
         Variables: fitted values of BASPREAD
         chi2(1)      =    89.64
         Prob > chi2  =   0.00
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