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Abstract 
 

Enterprise risk management (ERM) proponents held that implementing ERM to mitigate 

business risks in today’s more complex and challenging environment also adds value as 

well as beneficial. However, the extant literature on ERM implementation is limited, 

mixed and inconclusive while concentrated on some geographical jurisdictions. Not much 

is known about ERM implementation among Australian companies despite the emphasis 

given to effective risk management and its related disclosures by the Australian corporate 

governance authorities. This study developed and examined, using PLS-SEM, a path 

relationships model consisting of determinants, barriers and outcomes of ERM 

implementation among a sample of 2009 Top 300 Australian listed companies. PLS-SEM 

results were proven to have predictive quality in terms of ability and power. Empirical 

evidence shows that ERM is widely embraced by the sample firms as 85% of them 

implemented the holistic risk management approach while the extent of implementation 

was more likely greater among sample firms in services or regulated industries. Firms in 

services industries also gained more benefits from ERM implementation in terms of 

improved risk reporting, better-informed decisions, competitive advantage and increased 

probability of goals and objectives achievement. The model also highlights the importance 

of ERM implementation as the results revealed that ERM implementation not only 

positively impacted organisational performance directly but also mediated the impact of 

risk culture on financial and overall organisational performance. This is signalling the 

capability of ERM implementation to directly and indirectly (by mediating risk culture) 

improve broad organisational performance as, risk culture alone only conveyed direct 

positive influence on non-financial performance. Overall, the findings pertaining to causal 

relationships among the variables contribute evidence that the institutionalisation of ERM 

implementation among the sample firms were indeed aimed at minimising agency costs 

and risk information asymmetry while signalling efforts toward managing risks holistically 

and effectively to capital markets. Hence, this study supports the three underpinning 

theoretical frameworks while offering several theoretical and practical contributions.  
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Chapter 1 Introduction 

 

“ERM enables organizations to identify and manage all significant risks in an integrated 

way. ERM covers a broad portfolio of risk. Risk assessment is firmly rooted in an 

understanding of the business, its customers, and management’s strategic objectives.” 

(Paladino, Cuy and Frigo, 2009)  

 

1.1 Introduction 

Risk refers to the effect of uncertainty on organisations’ objectives; making them uncertain 

whether, when and the extent to which they will achieve or exceed their objectives 

(Standards Australia/Standards New Zealand, 2009). Similarly, Hagigi and Sivakumar 

(2009) viewed risk as the uncertainty inherent in potential outcomes while Monahan 

(2008) regarded uncertainty as a distribution of possible outcomes of varying probabilities. 

As all activities (Standards Australia/Standards New Zealand, 2009) and business 

decisions (Lam, 2003) involve an element of risk, managing risk is an essential function 

for management (Hagigi and Sivakumar, 2009). Obviously, to cope with environmental 

uncertainty and risks (Viscelli, Hermanson, and Beasley, 2017; Wu et al., 2015), 

organisations must minimise the effect of uncertainty while increasing the likelihood of 

meeting their strategic needs, improve operations and reporting (Karanja, 2017), and 

ultimately achieving their objectives through effective risk management activities or 

processes.  Managing risks in today’s business environment is no longer an option but a 

necessity as business risks increased incomplexity and unpredictability (Karanja, 2017). 

Risk management methods have been used in organisations’ decision making processes 

since the late 1940s and early 1950s (Dickinson, 2001). Although risk management 

originated from engineering practice, it is synonymous with the insurance industry for 

managing hazards (Standards Australia, 2005, p. 15). Traditionally, decisions were limited 

to determining the type and amount of insurance to purchase while transferring certain 

types of company risks to insurance providers (Dickinson, 2001; Moeller, 2007). The risk 

types were those related to natural catastrophes, accidents,  human errors or fraud, and the 
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risks were managed individually or through a “silo” approach on an exposure-by-exposure 

basis – rarely conducted using a systematic and integrated approach (Meulbroek, 2002a).   

Using a silo approach to risk management, an organisation has different departments to 

handle diverse types of risks (Ai, Bajtelsmit, and Wang, 2016; Hoyt and Liebenberg, 2015; 

Lam, 2001; Viscelli et al., 2017). The treasury function is responsible for managing risks 

emanating from foreign currencies, interest rates, and commodities or the so-called 

financial risks while the insurance group is responsible for hazard risks, such as fire and 

accidents. While operating departments have to manage their operational risks, which are 

normally not insurable. However, it should be noted that some risks will offset each other, 

some risks will be unrelated to each other, and some will compound each other (Lam, 

2003). Thus, the silo risk management approach can become less effective in these 

circumstances.   

In order to manage risk effectively, a business must not only address its underlying risks 

but also the interrelationships between them (Lam, 2003). This can be achieved through 

using integrated risk management (Ai et al., 2016; Bromiley, McShane, Nair, and 

Rustambekov, 2015; Hoyt and Liebenberg, 2015; Viscelli et al., 2017) that manages the 

interrelationships between insurable risks and financial risks (Dickinson, 2001) as well as 

between quantifiable risks and non-quantifiable risks (Mikes, 2009). Furthermore, risk is 

no longer perceived as totally negative or harmful. There are two sides to risk – the 

potential for loss (downside) and the opportunity for higher profit and growth (upside) 

(Hagigi and Sivakumar, 2009).  Hagigi and Sivakumar (2009) regarded risk management 

as an art of balancing the upside and downside of risk, which while not necessarily leading 

to the reduction of risk suitably aligns the risk strategy to a firm’s goals. In support of Lam 

(2003), Hagigi and Sivakumar (2009) suggested that effective risk management requires an 

understanding of the interrelated nature of risk elements. 

Ineffective risk management or poor risk management (Quon, Zeghal, and Maingot, 2012) 

can lead to reduced earnings or even bankruptcy (Lam, 2003). Corporations throughout the 

world have become increasingly aware of the damage associated with ineffective risk 

management since the late 1990’s (Dickinson, 2001). Following a number of high-profile 

company failures, for example Enron and WorldCom in the US, and Ansett and OneTel in 
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Australia, risk management has evolved into an integrated process (Ai et al., 2016; Ai, 

Brockett, and Wang, 2017; Bromiley et al., 2015; Dickinson, 2001; Hoyt and Liebenberg, 

2015; Quon et al., 2012; Viscelli et al., 2017; Wu et al., 2015). This process identifies and 

assesses a collective or a profile of organisational risks, then implements a firm-wide 

strategy to manage those risks within an organised and coherent framework (Meulbroek, 

2002a, 2002b). The integrated risk management process is capable of making more rational 

cost and risk-related decisions and is known as enterprise risk management (ERM) 

(Moeller, 2007). It should be noted that Meulbroek’s (2002a, 2002b) description of 

integrated risk management matches that of ERM, this study considers the studies as part 

of the ERM literature.  

Put simply, ERM is a decision-making process that manages variation from the 

organisation’s objectives (Makomaski, 2008) which should be embedded in all of the 

organisation's practices, culture and processes (Standards Australia/Standards New 

Zealand, 2009). It involves an integrated process (Ahmad, Ng, and McManus, 2014; 

Bohnert, Gatzert, Hoyt, and Lechner, 2017; Bromiley et al., 2015; Eckles, Hoyt, and 

Miller, 2014; Florio and Leoni, 2017; Gatzert and Martin, 2015; Grace, Leverty, Phillips, 

and Shimpi, 2015; Hoyt and Liebenberg, 2011, 2015; Karanja, 2017; Krause and Tse, 

2016; Viscelli et al., 2017; Wu et al., 2015) of accumulating data across the enterprise to 

create or develop the enterprise’s risk profile indicating key business risks surrounding the 

organisation. Thus, using the holistic and comprehensive approach of ERM, management 

can identify, manage and respond to risks effectively (Ahmad et al., 2014; Beasley, 

Branson, and Hancock, 2008; Bohnert et al., 2017; Bromiley et al., 2015; Eckles et al., 

2014; Florio and Leoni, 2017; Gatzert and Martin, 2015; Grace et al., 2015; Hoyt and 

Liebenberg, 2011, 2015; Karanja, 2017; Krause and Tse, 2016; Viscelli et al., 2017; Wu et 

al., 2015). As risks cannot be eliminated, effective ERM helps to minimise risks and to 

maintain them within management’s tolerable limits or the level accepted by management. 

This means that neither effective risk management nor ERM implementation suggests a 

reduction of an organisation’s risks (Hagigi and Sivakumar, 2009).   

When IT resources are used in widespread (Karanja, 2017) as organisations grow in 

complexity and serve global markets, the leadership challenge is to fully understand how 

the various business units interact and relate, and, in turn, how the risks cut across the silos 
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(Shenkir and Walker, 2008). In addition, growing attention to reputational risk (Arena, 

Arnaboldi, and Palermo, 2017; Cohen, Krishnamoorthy, and Wright, 2017; Farrell and 

Gallagher, 2015; Florio and Leoni, 2017; Gatzert and Schmit, 2016; Krause and Tse, 2016; 

Weitzner and Darroch, 2010) further emphasises the need for effective risk management, 

as it makes clear that risks are broad, strategic and sometimes vague (Arena et al., 2017; 

Cohen et al., 2017; Eckles et al., 2014; Farrell and Gallagher, 2015; Florio and Leoni, 

2017; Gatzert and Schmit, 2016; Krause and Tse, 2016; Weitzner and Darroch, 2010). 

Together these pose greater challenges to the understanding of risk exposure and to the 

effective management of risks (Hagigi and Sivakumar, 2009). By implementing ERM, 

firms are suggested to be able to identify and understand their major risks, decide which 

risks are natural, determine their capacity and appetite for risk, embed risk in all decisions 

and processes, and align governance and the whole enterprise around risk intentionally 

rather than unknowingly. Meulbroek (2002b) suggested that an integrated risk 

management approach can increase shareholder wealth by reducing the costs associated 

with financial distress, moderating the risks faced by important non-diversified investors 

and stakeholders, decreasing taxes, reducing monitoring costs, and lowering the firm’s 

funding costs. In a similar vein, Nocco and Stulz (2006) suggested that, at the macro level, 

ERM enables firms to maintain their access to capital markets and other resources 

necessary to implement their strategy and business plan.  Added to that, at the micro level, 

ERM will be an essential way of life for managers and employees at all levels of the 

company. Whereby, all material risks are “owned” and risk-return tradeoffs carefully 

evaluated by operating managers and employees throughout the firm. In other words, ERM 

nurtures a positive risk awareness culture across an organisation (Farrell and Gallagher, 

2015; Grace et al., 2015). ERM with its holistic approach in aggregating and integrating 

risks has become an essential complement to the strategic planning process (Ai et al., 

2016; Bromiley et al., 2015; Eckles et al., 2014) and fundamental for firms pursuing a 

value maximisation strategy (Karanja, 2017; Quon et al., 2012; Weitzner and Darroch, 

2010).   

Before the emergence of ERM, silo-based corporate risk management was appreciated as a 

strategic tool to enhance the ability of a firm to meet its funding needs internally, thereby 

making future funding less expensive and leading to better investment decisions 

(Huberman, 1997). This gives rise to the expectation that the integrated enterprise-wide 
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approach of ERM can deliver even more than the former silo-based risk management 

approach. This expectation has been supported by case studies of early ERM implementers 

that reported quantifiable and non-quantifiable benefits of ERM implementation (Aabo, 

Fraser, and Simkins, 2005; Harrington, Niehaus, and Risko, 2002; Stroh, 2005). Among 

the quantifiable benefits reported are improved credit ratings, cost savings and reduced 

cost of capital while the non-quantifiable reported benefits include better understanding of 

a firm’s risks, improved capital expenditure processes, increased risk awareness across an 

organisation and improved ability to meet the demands of a tumultuous business 

environment.  

More than ever, there is an increased emphasis on ERM as the most likely solution to 

uncertain and unstable economic conditions, as well as the 2008 global financial crisis 

(EIU, 2008).  Failures to address risk management issues have been identified as one of the 

triggers to the 2008 financial crisis causing crashes on the major global capital markets 

including the Australian market (EIU, 2008). The resulting domino effect has caused a 

"downward spiral" between a weakened financial system and the global economy. 

Consequently, the global financial sector has faced significant increases in write-downs of 

toxic assets that have fallen in value since the start of the 2008 crisis - from $400 billion in 

2008 (EIU, 2008) to $4.1 trillion in 2009 (EIU, 2009). Meanwhile, many believe that 

today’s organisations are facing risks at all-time highs in terms of volume and complexity 

(Beasley, Branson, and Hancock, 2009). Thus, it is not surprising that businesses and 

industries worldwide are perceived ERM as an important issue with increasing interest 

(Cohen et al., 2017; Yazid, Razali, and Hussin, 2012). 

Thus, pressure is growing internally and externally for firms to implement effective risk 

management programmes. Formal sources of pressure on firms include the stock exchange, 

corporate governance bodies and professional accounting bodies; while internal pressure 

comes from stakeholders such as investors (Ai et al., 2016; Karanja, 2017; Lundqvist, 

2015). This growing pressure on organisations is also caused by globalisation and 

conducting businesses beyond one physical territory, resulting in organisations being 

confronted by a variety of risks, threatening the achievement of their objectives. Therefore, 

boards of directors, as leaders of organisations, need to understand and manage their 

organisations’ risks effectively. Knowledge of enterprise-wide risk management allows for 
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more sound decision making among boards (Yatim, 2009). ERM has become vital as a 

strategy to manage an organisation’s risk as well as to promote successful leadership. 

Overall, high-profile company failures, corporate governance reforms and other pressures 

have led to the growth of ERM as a strategic planning tool to effectively identify, manage 

and respond to risks (Beasley, Branson, et al., 2008; Bohnert et al., 2017; Karanja, 2017; 

Sen and Heim, 2016).   

Moeller (2007) argued that firms are demonstrating their commitment to recommended 

best practices when they comply with corporate governance guidelines. Therefore, 

establishing effective ERM is considered beneficial because it helps firms to better manage 

their key material business risks while at the same time strengthening the firms’ corporate 

governance (Lundqvist, 2015; Moeller, 2007; Viscelli et al., 2017). Thus, adding and 

increasing value to shareholders through better understanding and managing of key 

material business risks. While it was not uncommon that there were companies that 

collapsed showed no financial problems in their annual report prior to the announcement of 

the bad news (Moeller, 2007), shareholders of companies that implement ERM effectively 

will know that losses did not result from bad management but rather from sheer bad luck 

(Nocco and Stulz, 2006).  People know that firms cannot eliminate their risks and that risks 

can only be managed to balance the risk and return tradeoffs. 

Furthermore, boards are now increasingly required to report on their risk management and 

internal control systems through voluntary codes, such as the Australian Securities 

Exchange (ASX) Corporate Governance Principles and Recommendations (CGPR) 

guidelines, the Turnbull Guidelines of the UK or by legislation, such as the Sarbanes 

Oxley Act 2002 in the US. In addition, major rating agencies like Standard & Poor’s, 

Moody’s, and Fitch formally evaluate ERM practices, especially of firms in the financial 

and insurance industries (Beasley, Pagach, and Warr, 2008; Bromiley et al., 2015). It is 

suggested that these agencies will spread this evaluation to other industries (Maxwell, 

2008). In a similar vein, Weitzner and Darroch (2010) highlighted that corporate scandals 

and collapses following the 2008 global financial crisis have heightened the importance for 

stakeholders of the ability to assess the risk management capabilities of a firm as the 

availability of credit is tighter and the economy is dampened (Hagigi and Sivakumar, 

2009). This increases the pressure for better risk disclosure (Bohnert et al., 2017; Hoyt and 
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Liebenberg, 2015; Karanja, 2017) as stakeholders, especially those who cannot diversify 

their risks1, need better information to make more informed decisions (Weitzner and 

Darroch, 2010). Many advocate that ERM implementation will lead to effective risk 

management as uncertainties and risks are better understood and addressed (Hagigi and 

Sivakumar, 2009; Weitzner and Darroch, 2010). Thus, ERM implementation supports 

organisational performance (Standards Australia/Standards New Zealand, 2009) and helps 

to provide appropriate and credible disclosure to stakeholders (Bohnert et al., 2017; Hoyt 

and Liebenberg, 2015; Karanja, 2017; Weitzner and Darroch, 2010).   

 

1.2 Scope of the Study 

This section presents the scope of ERM that was examined. There are over 80 risk 

management frameworks worldwide (Olson and Wu, 2008). There is no agreed upon 

definition of ERM (Louisot and Ketcham, 2014) or universally accepted (Cohen et al., 

2017) definition of ERM. Enterprise-wide risk management or ERM has been defined in a 

number of ways. However, the most common ERM frameworks are the Committee of 

Sponsoring Organizations of the Treadway Commission’s (COSO) “Enterprise Risk 

Management – Integrated Framework” and the Australian and New Zealand’s risk 

management standard named AS/NZS 43602 (Moeller, 2007; Olson and Wu, 2008; 

Robinson, 2008).  The COSO ERM framework defines ERM as:  

 

“A process, effected by an entity’s board of directors, management and 

other personnel, applied in strategy setting and across the enterprise, 

designed to identify potential events that may affect the entity, and manage 

risk to be within its risk appetite, to provide reasonable assurance 

regarding the achievement of entity objectives.” 

(COSO, 2004, p. 2) 

 

                                                 
1 For example, employees, suppliers, customers and others. 

2 This standard was embraced and officially superseded by the release of the international AS/NZS ISO 

31000:2009 Risk management — Principles and guidelines in November 2009. For the purposes of this 

study, where applicable, reference was not made to the more recent version of these documents for two 

reasons. The reasons are explained on page 9. 
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In a similar vein, the Australia/New Zealand Risk Management Standard (AS/NZS 4360) 

defines risk management as: 

 

“The culture, processes and structures that are directed towards realizing 

[sic] potential opportunities whilst managing adverse effects.” 

(AS/NZS 4360, 2004, p. 4) 

 

Although the definitions seem different semantically, there are indications that scholars 

(Brown, Steen, and Foreman, 2009; Moeller, 2007; Subramaniam, McManus, and Zhang, 

2009) and practitioners consider that these two risk frameworks are similar (Hill, 2008) 

and have similar objectives (Moeller, 2011). For example, based on years of experience as 

an ERM specialist, Hill (2008) wrote that, “In practical terms the principles of define, 

identify, analyse, treat, report and monitor risk are fundamentally the same even though 

the number of steps and terminology may change.”  

Hanssen (2005) provided a very good explanation about the concept of culture within the 

context of an integrated and comprehensive operational risk management based on real 

company experience, which can be used to elaborate the ‘culture’ used in the definition of 

risk management by the AS/NZS 4360. Considering that operational risk management is 

considered part of the holistic ERM, this study concludes that the explanation applies 

within the ERM implementation context. Culture in this context means a shared set of 

beliefs, values and behavioural patterns that constitute the actions that employees should 

emulate and avoid (Hanssen, 2005). Thus, business units and employees enterprise-wide 

know the best ways to manage the firm’s risks and that managing the risks is everybody’s 

responsibility. Within a strong risk management culture, enterprise-wide data is available 

to encourage consistency across an organisation as well as to support the establishment of 

the organisation’s risk profile (Hanssen, 2005).  Furthermore, employees know and do the 

right thing even when there is no one watching. In turn, a strong risk management culture 

can assist an organisation to achieve its goals.  

Also in line with this definition, Beasley, Chen, Nunez, and Wright (2006) highlighted that 

ERM implementation involves “risk communication” about the nature of risk, uncertainties 

and risk management within the entire organisation. At the same time, it involves 

integrating multiple perspectives from organisational members, management examination 
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of various strategic alternatives and evaluating them to determine the impact on a firm’s 

total risk profile. The process continues with the identification of effective risk treatment, 

assignment of responsibilities and monitoring in a coordinated and integrated approach to 

ensure the achievement of objectives. Beasley et al. (2006) identified this as an indication 

that ERM is integral to strategic planning and performance measurement. In support of 

this, Hoyt and Liebenberg (2015) noted that ERM is synonymous with integrated risk 

management, holistic risk management, enterprise-wide risk management. Hill’s (2008) 

argument, and the discussions within this and the above paragraph suggest that AS/NZS 

4360 can be taken as a risk management framework that can be applied in relation to ERM.  

Based on the discussions in this section, it is determined that the scope of this study only 

covers the holistic ERM addressed by the COSO ERM framework and its Australian 

equivalent framework – AS/NZS 4360. 

 

1.3 ERM Background in Australia 

The ERM background in Australia can be traced back to the first edition of AS/NZS 4630, 

which is the world’s first risk management standard (Moeller, 2007).  Ahead of other 

countries, Australia and New Zealand developed the Australian and New Zealand Standard 

on Risk Management in 1995. Many regard AS/NZS 4360 as an important first step in 

establishing worldwide risk management standards and as an inspiration for other countries 

to publish their own risk management standard (Aabo et al., 2005; Moeller, 2007). Other 

examples of risk management standards are the Canadian Risk Management Standard and 

the British Guide to the Management of Business Related Project Risk, which are 

supported by a wide range of web format risk management guidance and technical papers 

(Moeller, 2007). Developed in response to a perceived need for practical assistance in 

applying risk management in both private and public sector organisations (Cooper et al., 

2007), AS/NZS 4360 provides a generic guide for the establishment and implementation of 

a risk management process (Davidson and Lambert, 2004; Moeller, 2007). 

Effective risk management has received further attention and has come to the forefront in 

Australia following the collapse of Ansett Australia, Centaur Mining, Enron, HIH and 

One.Tel. According to Carlon, Loftus, and Miller (2003), these corporate collapses 
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rekindled regulators’ concerns about the lack of transparency in financial reporting in 

regards to corporate risks and uncertainties.  Large financial scandals have led to a call for 

better risk management to enable companies to manage uncertainties more effectively and 

thereby avoid unexpected events, financial distress and bankruptcies. Accordingly, 

AS/NZS 4360 was revised in 1999 and 2004. The standard was embraced and officially 

superseded by the release of the international AS/NZS ISO 31000:2009 Risk management 

— Principles and guidelines in November 2009 (Standards Australia/Standards New 

Zealand, 2009).  For the purposes of this study, reference was not made to the more recent 

version of these documents for two reasons. First, the data was collected prior to the 

official succession (see Section 4.2.4) of the AS/NZS ISO 31000 over AS/NZS 4360:2004. 

Second, the survey for the data collection was purposely carried out following the 2007 

revision of the Australian Stock Exchange’s (ASX) Principles of Good Corporate 

Governance Practice and Best Practice Recommendations.  

In addition, AS/NZS 4630 was complemented by the release of the first edition of the 

Australian Stock Exchange’s (ASX) Principles of Good Corporate Governance Practice 

and Best Practice Recommendations (First Edition Corporate Governance Guidelines) on 

31 March 2003. The release was in response to large Australian company collapses, 

particularly the failure of HIH Insurance – the largest collapse in Australian corporate 

history (Brown et al., 2009). The importance of effective risk management is emphasised 

under Principle 7 of the guidelines. The Principle challenges boards to manage risk 

intelligently and to be transparent and accountable in their reporting of risk (Hamilton, 

2004). In 2007, the ASX released its revised Corporate Governance Principles and 

Recommendations (CGPR) which further emphasised the need for listed companies to 

recognise and disclose their risk management (Purdy, 2008) in order to properly manage 

that risk (Cordery, 2007). The ASX CGPR’s definition of risk management was adopted 

from AS/NZS 4360.  

It has been discussed earlier in Section 1.2 that the AS/NZS 4360 and the COSO ERM 

frameworks are the risk management frameworks commonly referred to when companies 

implement ERM. This paragraph further highlights the resemblance between the two risk 

management frameworks. Although there is no explicit reference made to ERM in either 

AS/NZS 4630:2004 or the CGPR, Moeller (2007) considered AS/NZS 4360’s risk 
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management concept closely resembling the COSO’s ERM. Moeller (2007) pointed out 

the similarities between the Australian standard and the COSO ERM framework.  For 

example, AS/NZS 4630 (page 4) defines risk as “the chance of something happening that 

will have an impact upon management or organizational objectives” measured in terms of 

consequence and likelihood as in the COSO ERM framework (Moeller, 2007). In addition, 

the “context” of risk management is similarly broad, which includes financial, operational, 

competitive, political (public perceptions/image), social, client, cultural, and legal aspects 

of the organisation’s functions (Moeller, 2007, p. 334).   

Two AS/NZS 4360:2004 related handbooks3 support Moeller’s (2007) statement. First, HB 

254—2005 on Governance, Risk Management and Control Assurance makes it clear that 

its purpose is to provide guidance on the benefits of implementing an enterprise-wide risk 

management framework (Standards Australia, 2005). Second, HB 158—2006: Delivering 

assurance based on AS/NZS 4360:2004 Risk Management clearly states that it does not 

distinguish ERM from any other risk management provided that it is fully integrated into 

the management of an organisation at all levels – be it at the enterprise, function or 

business unit level (Standards Australia and Institute of Internal Auditors Australia, 2006).  

Further, HB 158 acknowledges that ERM is the term commonly used in reference to 

enterprise-wide risk management.    

Based on this discussion, this study agrees with Moeller (2007) that the definition of risk 

management by the AS/NZS 4360 closely resembles the COSO’s definition.  Moreover, an 

early ERM implementer in 1999 from Canada attributed that their ERM framework was 

developed based on an earlier version of the AS/NZS 4630 (Aabo et al., 2005).  The 

company, Hydro One, implemented ERM successfully and became a point of learning 

reference for risk managers from the World Bank, the Auditor General of Canada, Flour 

Corporation, Toronto General Hospital/Universal Health Network and other firms from 

various economic sectors (Aabo et al., 2005). Furthermore, Rasmussen (2007) concluded 

that, “Many organizations look first to The Committee of Sponsoring Organizations of the 

                                                 
3 The handbooks mentioned in this section are handbooks published by Standards Australia as part of the 

series of publications based on AS/NZS 4360, Risk management.  In general, the handbooks were prepared 

as guidance for those seeking to implement a risk management framework. 
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Treadway Commission (COSO) ERM, only to discover that it is poorly written and 

difficult to implement.  The Australia/New Zealand 4360:2004 Risk Management Standard 

(AS/NZ 4360) is more mature, straightforward, and flexible with a wealth of 

implementation resources for different risk scenarios.” Consequently, this study considers 

the risk management concept addressed by both AS/NZS 4360 and ASX CGPR’s 

guidelines as equivalent to the ERM concept addressed by the COSO framework. By 

implication, this study assumes that ASX encourages Australian listed entities to 

implement ERM through Principle 7 of its CGPR.   

This assumption is supported by Australian researchers (Brown et al., 2009; Subramaniam 

et al., 2009; Subramaniam, Wahyuni, Cooper, Leung, and Wines, 2015; Zwaan, Stewart, 

and Subramaniam, 2011). The study of Subramaniam et al. (2009) supports the assumption 

that the risk management concept addressed by both AS/NZS 4630 and CGPR is 

equivalent to the ERM concept discussed in the preceding paragraphs.  The study 

examined the factors associated with the establishment of a Risk Management Committee 

(RMC) in Australian companies related to the recommendation of Principle 7. The study 

defines a RMC as “a sub-committee of the board of directors that provides enterprise risk 

management education at board level, establishes buy-in at board level for risk appetite and 

risk strategy, develops “ownership” of risk management oversight by the board, and 

reviews risk reports of the enterprise”. Brown et al. (2009) made this issue more explicit as 

they explained about risk management and corporate governance in Australia.  They made 

it clear that Recommendation 7.1 concerns ERM and that Australian companies may adopt 

the COSO ERM framework or AS/NZS 4360 to facilitate them in implementing ERM. 

Brown et al. (2009) also pointed out that AS/NZS 4360 is consistent with the Australian 

regulatory framework published by the Group of 100 Incorporated and Deloitte in 2003. 

Moreover, the Group of 100’s guide for compliance with Principle 7 (Group of 100 and 

Deloitte, 2003, 2008) was written based on the COSO ERM framework (Brown et al., 

2009) while also highlighting that the COSO model is a broadly accepted example for 

companies to imitate (Robinson, 2008). In addition, many refer to both the AS/NZS 4360 

and COSO ERM framework in their discussion about ERM or integrated risk management 

approach (Cater, Kapel, and McConnell, 2009; Queensland Audit Office, 2007). Therefore, 

it is assumed that both the Australian risk management standard and the corporate 

governance guidelines promote the importance of implementing ERM. 
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The ASX CGPR is the Australian corporate governance framework which was developed 

with the aim of promoting a market confidence environment so that Australian listed 

companies will be attractive to capital markets and be able to maximise the value of their 

listing (Hamilton, 2004). Unlike a similar US framework that is “rule-based”, the 

Australian framework is “principle-based”, offering non-prescriptive and flexible “if not, 

why not?” guidance on corporate governance to Australian listed entities (companies and 

trusts). This flexibility was incorporated to encourage an industry response to community 

concerns for meaningful disclosures to make decisions, while recognising that given the 

diversities of Australian listed companies there is no “one size fits all” (Hamilton, 2004).  

The reason for the flexibility is that the Australian Corporate Governance Council 

recognises that the Australian market is significantly smaller compared to the US market. 

As the US market is 20 times bigger, a regulatory framework like the US’s Sarbanes Oxley 

Act (2002) would overkill the relatively small-capitalised Australian market (Hamilton, 

2004).   

The Australian Securities Exchange (ASX) also introduced the disclosure Listing Rule 

4.10, to support the guidelines. Effective from 1st January 2003 it requires all listed entities 

to provide a statement in their annual report disclosing the extent of their compliance with 

the guidelines. With the “if not, why not?” perspective, listed entities are required to 

disclose reasons for non-compliance if they do not comply with any of the guidelines. 

Hamilton (2004) further explained that the flexibility of the guidelines was designed to 

inspire listed companies towards optimising corporate performance and accountability in 

the interest of shareholders and the broader economy. Therefore, if a company considers 

that a recommendation is inappropriate, it has the flexibility to explain why it did not adopt 

that particular recommendation. 

As noted earlier, the ASX Corporate Governance Council released the revised CGPR in 

August 2007. The revision was based on constant monitoring over the compliance to the 

first guidance since it was first made effective in January 2003 and feedback from users. 

The revision aimed to remove any overlap in the guidelines, promote better understanding 

by merging some Principles and Recommendations that cover common areas, clarify 

possible ambiguities and ensure consistent terminology and encompass developments 

related to risk management. The revised guidance was applicable for financial years 
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commencing 1st January 2008. Thus, listed entities compliance to Principle 7 in terms of 

risk disclosure should be evident in their 2009 annual reports.   

The core concept of the guidelines is the need for listed companies to recognise and 

disclose risk in order to properly manage the risk (Cordery, 2007), which is stated under 

Principle 7. Recommendation 7.1 of Principle 7 requires the board (or an appropriate board 

committee) to establish policies on risk oversight and management, and to disclose a 

summary of the policies. A formal statement in their annual reports or information on their 

firm’s website is often a good place for the communication (Moeller, 2007). In addition, 

Recommendation 7.2 holds that, it is the board’s responsibility to ensure management 

designs and implements the firm’s risk management and internal control system in order to 

manage the firm’s material business risks (Council, 2007, p. 33). In relation to these 

requirements, the board is required to disclose whether it has received assurance from the 

Chief Executive Officer (CEO) and the Chief Financial Officer (CFO) that the financial 

statements as reported by the company are founded on a sound system of risk management 

and internal compliance and control. The revised Principle 7 can be considered as the 

primary guidance to listed Australian entities for risk management (Buckby, Gallery, and 

Ma, 2015), which is crucial to integrated risk reporting (Cohen et al., 2017).  

 

1.4 Motivation of the Study 

It has been documented earlier that growing attention is being given to ERM and 

escalating pressures for companies to implement ERM as risk becomes more complex and 

increases in volume (Economist Intelligence Unit Limited and SAS, 2008; Karanja, 2017). 

Books, conferences and seminars have been devoted to the topic (Kimbrough and 

Componation, 2009) while scholars and commentators perceive ERM as significant to 

corporate governance (Ai et al., 2016; Beasley, Branson, et al., 2008; Beasley et al., 2009; 

Beasley, Clune, and Hermanson, 2005; Beasley, Pagach, et al., 2008; Bohnert et al., 2017; 

Brown et al., 2009; Cohen et al., 2017; Colquitt, Hoyt, and Lee, 1999; Hoyt and 

Liebenberg, 2015; Karanja, 2017; Liebenberg and Hoyt, 2003; Sen and Heim, 2016; 

Vamos, 2008; Viscelli et al., 2017).  
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The importance of ERM also increased following the 2008 financial crisis, which saw the 

collapse of numerous businesses internationally. It is reported that many companies have 

turned to ERM as a solution to uncertain and unstable economic conditions, as well as the 

2008 global financial crisis (EIU, 2008). ERM is regarded as a potential solution to 

ineffective risk management following the 2008 financial crisis (Bromiley et al., 2015; 

EIU, 2008; Mikes, 2011; Quon et al., 2012; EIU, 2009). The meltdown of the major global 

financial markets and the freefall of major world currencies, resulting from financial 

institutions not considering risk information seriously when making strategic decisions 

(EIU, 2008; EIU, 2009), has reemphasised the importance of ERM. One example reported 

by the New York Times on 5 August 2008, was in relation to the chief executive of the US 

mortgage giant Freddie Mac who rejected several internal warnings that could have 

protected the company from some of the financial crises (Duhigg, 2008). The CEO was 

reported as ignoring repeated recommendations to stop buying bad loans, to increase its 

capital cushion and to slow its mortgage purchases. Dismissing all the recommendations, 

the CEO led the firm to continue buying riskier loans, shrinking its safety net and 

accelerate buying mortgages. The firm’s share price dropped more than 60% when housing 

prices began declining in 2006, destroying more than $80 billion of shareholder value 

(Duhigg, 2008). This is just a single example among many other similar stories leading to 

the current financial crisis.     

Relating to the global financial crisis, this study argues that, if it can happen to financial 

institutions that usually have a strong emphasis on risk management and effective risk 

management programmes, then logically it can also happen to other firms in other 

industries, which are not necessarily as sophisticated in managing their business risks. 

Thus, it is not surprising that, following the 2008 financial crisis, Beasley et al. (2009) 

reported that there is growing criticism of boards and senior executives concerning their 

effectiveness in managing risks and preserving stakeholder value. The above story of 

Freddie Mac provides a good example supporting the need for effective ERM to protect 

shareholders’ value. 

Subsequent to the crisis, it has been reported that many companies are moving to appoint a 

new Chief Risk Officer (CRO) or elevate their CRO to top management (A. E. Feldman 

Associates Inc., 2008). Evidently, there is an increasing expectation and intense need for 
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boards to strengthen their risk oversight or to monitor their management’s actions closely 

while ensuring that management does not override shareholders’ interests with personal 

interests. The crisis has heightened the increasing importance for all types of organisations 

to embed the ERM process into their strategic planning and execute it accordingly 

(Beasley et al., 2009; Bromiley et al., 2015; Eckles et al., 2014; Quon et al., 2012). 

In line with this, Section 1.1 pointed out that ERM implementation is crucial to assist 

boards and management to better understand their firm’s risks and uncertainties and, thus, 

to respond and manage risk effectively while complementing the pursuit of their firm’s 

strategic planning. ERM implementation also assists boards and management to provide 

better risk disclosure for the stakeholders to make more informed decisions. Increasing 

interest in sound corporate governance achieved via effective risk management has 

promoted much business interest in the factors that influence ERM implementation and the 

outcomes of ERM implementation. In light of the corporate and capital market regulators’ 

focus on governance and reporting, many highlighted the importance of implementing 

ERM to manage risk effectively in order to make more informed decisions (Brown et al., 

2009; Gatzert and Martin, 2015; Hoyt and Liebenberg, 2015; Karanja, 2017).   

However, despite substantial interest in ERM that has been widely promoted and its 

importance has been extensively supported by academics and practitioners (Bohnert et al., 

2017; Brown et al., 2009; Hoyt and Liebenberg, 2015; Karanja, 2017; Moeller, 2007; 

Paladino, Cuy, and Frigo, 2009; The Economist Intelligence Unit Limited, 2009; Walker 

and Shenkir, 2008; Weitzner and Darroch, 2010), several researchers highlighted problems 

regarding the current state of the extant literature on ERM implementation – the dearth or 

infancy of literature on ERM implementation (Beasley et al., 2005; Bromiley et al., 2015; 

Florio and Leoni, 2017; Karanja, 2017; Liebenberg and Hoyt, 2003) and many companies 

still do not implement ERM and that many companies fail to completely implement ERM 

(Beasley et al., 2009; Beasley et al., 2005; Francis and Paladino, 2008; Gramling and 

Myers, 2006; Karanja, 2017). Added to these problems, recent reviews of ERM literature 

revealed mixed and inconclusive results of prior studies on ERM implementation 

(Bromiley et al., 2015; Florio and Leoni, 2017; Isa, Togok, and Zainuddin, 2014; Karanja, 

2017; Mikes and Kaplan, 2015; Quon et al., 2012; Viscelli et al., 2017). The fact that firms 

implemented ERM for different reasons and do not randomly implemented ERM 
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(Bromiley et al., 2015) may be a reason of the mixed and inconclusive state of the current 

literature on ERM implementation. Nevertheless, it should be noted that most of extant 

studies on ERM implementation focused on the determinants of the implementation or 

adoption (Florio and Leoni, 2017; Hoyt and Liebenberg, 2015), while only some 

investigated the impact or outcomes of ERM implementation (Cohen et al., 2017; Florio 

and Leoni, 2017; Mikes and Kaplan, 2015). 

Prior studies that been published have found that ERM implementation is related to certain 

firm characteristics, such as demographic, financial, board structures and monitoring 

characteristics. Firm characteristics refer to observable characteristics of a firm. 

Demographic and financial characteristics that have been found related to ERM 

implementation are industry (Aabo et al., 2005; Beasley et al., 2005; Beasley, Pagach, et 

al., 2008; Kleffner, Lee, and McGannon, 2003; Liebenberg and Hoyt, 2003; Pagach and 

Warr, 2008), firm size (Beasley et al., 2005; Beasley, Pagach, et al., 2008; Pagach and 

Warr, 2008), leverage (Beasley, Pagach, et al., 2008; Liebenberg and Hoyt, 2003; Pagach 

and Warr, 2011; Pagach and Warr, 2008), earnings volatility (Beasley, Pagach, et al., 2008; 

Pagach and Warr, 2011; Pagach and Warr, 2008), less tangible assets or opacity of assets 

(Pagach and Warr, 2008), and liquidity (Beasley, Pagach, et al., 2008). Certain firm 

characteristics related to governance structures, the mechanisms employed by a firm to 

ensure that investors receive a return on their investments (Shleifer and Vishny, 1997), 

have also been found to be associated with ERM implementation. For example, the 

presence of a CRO (Beasley et al., 2005; Beasley, Pagach, et al., 2008; Kleffner et al., 

2003; Liebenberg and Hoyt, 2003; Pagach and Warr, 2011; Pagach and Warr, 2008; Yazid, 

Hussin, and Daud, 2011), board independence, external auditor type (Beasley et al., 2005), 

the development of organisational risk culture (Farrell and Gallagher, 2015) and separation 

of board chairperson and CEO between different persons combined with board 

independence (Desender, 2007). As mentioned earlier, there are also a limited number of 

prior studies that indicate potential linkage between ERM implementation and 

performance. Gordon, Loeb, and Tseng (2009) found that the relationship between ERM 

implementation and financial performance was contingent on proper match between ERM 

and environmental uncertainty, industry competition, firm size, firm complexity and 

board’s monitoring. ERM implementation has also been found positively related to 

different measures of firm value (Ai et al., 2016; Beasley, Pagach, et al., 2008; Farrell and 
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Gallagher, 2015; Grace et al., 2015; Hoyt and Liebenberg, 2011; McShane, Nair, and 

Rustambekov, 2011). 

Clearly, more research is needed to provide insights into the factors that positively and 

negatively influence ERM implementation and the outcomes of ERM implementation 

while minimising the mixed and inconclusive state of the literature on ERM 

implementation. In line with this literature gap, Brown et al. (2009) called for future 

research to explore the extent of ERM implementation, examine the supporting governance 

structure and determine any links between ERM implementation and organisation or 

shareholder value. In similar vein, Isa et al. (2014) concluded that more studies on ERM 

are needed as this area of research remains a fertile area.    

Hence, the escalating emphasis given to ERM as a crucial element to strengthen corporate 

governance and ultimately improve organisational performance, the limited state of the 

current literature on ERM implementation and the resulting direct and indirect calls for 

more research on ERM by prior researchers (Bromiley et al., 2015; Brown et al., 2009; 

Editorial, 2009; Florio and Leoni, 2017; Hagigi and Sivakumar, 2009; Karanja, 2017; 

Mikes, 2009; Mikes and Kaplan, 2015; Quon et al., 2012; Viscelli et al., 2017) provide 

strong motivations for this study to enrich the literature on ERM implementation. 

Moreover, it appears that no previous studies have attempted to comprehensively examine 

the determinants, barriers and outcome of ERM implementation in a single study. 

Thus, it is now timely to fill the literature gap. While prior studies’ statistical analyses were 

confined to only investigating either the determinants or the impacts of ERM 

implementation, this study aims to simultaneously model the relationships between the 

determinants, barriers and outcomes (in the form of organisational performance that takes 

into consideration both financial and non-financial aspects) of ERM implementation 

among top 300 Australian listed companies in one model. Overall, the discussed motives 

give rise to a strong rationale and identify this study as being both important and timely. 
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1.5 Justification for Australian Context 

Despite the emphasis given to risk management and its related disclosure, knowledge is 

scant about ERM implementation in Australia, as no studies have been conducted to 

investigate whether Australian companies implement ERM to manage their risks or to 

identify the factors that are important to its implementation or to what extent Australian 

firms are implementing ERM. This justifies the study being conducted within an 

Australian context. The discussions in the following paragraphs further rationalise 

Australia as a study context.  

While most previous studies on ERM have been conducted in the US (see for example, 

Beasley, Pagach, et al., 2008; Cohen et al., 2017; Colquitt et al., 1999; Desender, 2007; 

Eckles et al., 2014; Hoyt and Liebenberg, 2015; Karanja, 2017; Liebenberg and Hoyt, 

2003; Pagach and Warr, 2008; Stroh, 2005; Viscelli et al., 2017) and Canada(Aabo et al., 

2005; Harrington et al., 2002; Kleffner et al., 2003), several studies were also conducted in 

other jurisdictions. A number of those are from the UK (Fraser and Henry, 2007), Italy 

(Arena, Arnaboldi, and Azzone, 2010, 2011; Arena et al., 2017; Florio and Leoni, 2017), 

Norway (Meidell and Kaarboe, 2017), Middle East (Muralidhar, 2010) and a few studies 

with data from multiple countries (Beasley et al., 2005; Farrell and Gallagher, 2015; 

Francis and Paladino, 2008).   

Regarding the Australian jurisdiction, the statistics have not changed much as a recent 

review of ERM literature confirms the lack of Australian studies on ERM (Isa et al., 2014).  

Nevertheless, a number of recent studies in related field of studies indicate that Australian 

firms are implementing ERM (Subramaniam et al., 2009; Subramaniam et al., 2015; 

Zwaan et al., 2011). As noted in Section 1.3, the indication from the study of Subramaniam 

et al. (2009) comes from their definition of the risk management committee. Zwaan et al. 

(2011) found evidence of Australian internal auditors’ involvement in ERM practices 

while Subramaniam et al. (2015) revealed evidence that Australian carbon intensive firms 

integrated their carbon risk into their formal ERM system. Other Australian literature on 

internal auditing also suggests that Australian firms are engaging in risk management 

activities. For example, Goodwin-Stewart and Kent (2006b) found support for an 

association between the use of internal audit and a strong commitment to risk management 
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among Australian companies. Furthermore, a survey in 2006 by Ernst & Young, in 

cooperation with the Institute of Internal Auditors Australia and the Institute of Internal 

Auditors New Zealand, provides anecdotal evidence that Australian companies are 

implementing ERM. Of the survey respondents representing 209 organisations, 60% 

reported that their organisations have implemented an integrated risk management or ERM 

programme (Ernst & Young, 2006). 

Additionally, an exemplary ERM early implementer in Canada credited its successful 

implementation to the guidance provided by the Australia and New Zealand risk 

management standard, i.e., AS/NZS 4360 (Aabo et al., 2005). As the standard originated in 

Australia and was the world’s first risk management standard, this would suggest that 

Australian companies may be more likely to have applied the standard and implemented 

ERM. In addition, a survey by the Economist Intelligence Unit provides evidence that 

Asia-Pacific financial institutions are also engaged in ERM as it reported that 11% of the 

respondents based in the region have fully implemented ERM (EIU 2008). 

Moreover, based on the discussion in Section 1.2, it is argued that the release of the second 

edition of the ASX’s CGPR in August 2007 focuses on the importance of ERM for good 

corporate governance for Australian companies to be able to compete globally and to 

maintain and promote investor confidence both in Australia and overseas (Council, 2007). 

The focus on ERM may be related to the fact that the Australian share market is only a 

very small portion (2%) of the world share market; and, Australian companies’ 

capitalisation is generally smaller than their counterparts in the US and Europe. It should 

be noted that, Australia’s stock market is one of the most developed in the Asia-Pacific 

region (Kang, Cheng, and Gray, 2007). By implementing ERM, Australian corporations 

demonstrate they are following best practices (Moeller, 2007), and are serious about 

safeguarding and creating shareholder value. Thus, increasing Australian firms’ ability to 

attract investors from global capital markets (Doidge, Karolyi, and Stulz, 2007; Hamilton, 

2004; Nocco and Stulz, 2006). Consequently, investors will be more confident to invest in 

Australian firms and be more assured that negative company returns are the result of other 

factors rather than bad management (Hamilton, 2004; Nocco and Stulz, 2006).  
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Furthermore, on 18 June 2008, the ASX released its analysis of corporate governance 

disclosures in 2007 annual reports of its listed entities (ASX, 2008). The findings show 

that the overall reporting levels – being the aggregate levels of adoption of the 

recommended good governance practices and the levels of “if not, why not” reporting 

against the recommendations – rose slightly in 2007 to 90.5% from 90% in 2006; this was 

the highest level since 2004. The level of overall reporting among the top 500 listed 

entities reported was above 80%. More importantly, the findings reported a 94% level of 

overall reporting among listed companies for the ASX recommendation to establish 

policies on risk oversight and management. However, despite the high level of the overall 

risk disclosure, 85% of the listed companies did not disclose the descriptions of the 

policies that they established. On the other hand, the results show that approximately 15% 

of the listed entities reported a wider range of risks. Later, the ASX reported that the 

overall reporting against the specific elements of each Recommendation under Principle 7 

has increased (ASX, 2010). This is a positive sign indicating an increasing adoption of the 

revised Principle 7 that recommends companies to manage their material business risks. To 

some extent, compliance with Principle 7 can be interpreted as a sign of ERM 

implementation. Furthermore, Purdy (2008) reported that hundreds of thousands of 

organisations in Australia, New Zealand and across the world have applied and adopted 

AS/NZS 4360.    

More importantly, it appears that Australian firms did better than their counterparts in the 

US and the UK in relation to the 2008 global economic crisis. For example, following the 

crisis, the Government of the UK owned all but two of the five major ‘High Street’ banks, 

all of which were operating in private hands prior to the crisis (Lewis, 2009).  While no 

industry and jurisdiction is immune from ineffective risk management (Brown et al., 

2009), the same has not occurred in Australia even though the crisis also affected 

Australian banks (Lewis, 2009). Perhaps, ERM implementation could be the reason that 

Australian banks were not affected. 

In line with the above discussions, Carlon et al. (2003) indirectly evoked the need for 

empirical research on ERM in Australia by highlighting some of the significant 

developments in reporting on risk that have occurred in Australia in response to the need 

for improved risk management and improved risk reporting. Carlon et al. (2003) also 
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linked the need for better risk management to increased concerns about the lack of 

transparency in financial reporting on risks following large Australian corporate collapses 

such as those of Ansett, Centaur Mining, HIH and One Tel. While admitting that there has 

been little consensus on the definition of  “risk”, Carlon et al. (2003) clearly show that 

their focus is on ERM by presenting reviews on the developments for reporting of total 

risk, not just on certain risks. Although Carlon et al. (2003) did not provide empirical 

evidence on ERM, their views suggest support for the implementation of ERM in 

Australia. It is apparent that literature on ERM implementation within the Australian 

jurisdiction is in the draught state as almost all prior studies on ERM implementation were 

from other various jurisdictions. 

Prior discussions in this section suggest Australia as an interesting case for this study for 

two reasons. First, the Australian literature on ERM implementation is very limited despite 

much indications that Australian companies are implementing ERM. Thus, the indirect 

calls for more research to extend this literature, mentioned earlier, need to be responded. 

Second, the history of Australian corporate collapses has led to greater investors’ and other 

stakeholders’ demands for better corporate governance (Carlon et al., 2003; Kang et al., 

2007) and for better corporate governance related disclosures, particularly those related to 

risk management (Buckby et al., 2015) as recommended by the Principle 7 of the ASX 

CGPR. As Principle 7 is the primary guidance to listed Australian entities for risk 

management (Buckby et al., 2015) and crucial to the risk reporting (Cohen et al., 2017), it 

is crucial that this study attempts to quench the investors’ and other stakeholders’ desire 

for more insights related to Australian listed entities’ conformance with the principle. 

Hence, it is both important and timely that this study examines the determinants, barriers 

and outcomes of ERM implementation within the Australian jurisdiction. 
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1.6 Objectives of the Study 

The purpose of this study is to extend the ERM implementation literature and contribute to 

the understanding of the relationships between the determinants, barriers, and outcomes of 

ERM implementation among the 2009 top 300 Australian publicly listed companies with 

empirical evidence from the Australian jurisdiction. Based on the understanding of 

significant and relevant relationship, if any, the study also aims at contributing practical 

and theoretical implications to the relevant field especially ERM implementation and 

organisational strategy to manage risk effectively and increase shareholder value in the 

form of organisational performance. In pursuit of this purposes, this study intends to: 

1. examine the extent of ERM implementation among the top 300 Australian 

listed companies,  

2. examine the determinant factors that are related to ERM implementation 

among the top 300 Australian companies,   

3. examine the barriers associated with ERM implementation among the top 300 

Australian listed companies,  

4. explore the relationship between the barriers and the extent of ERM 

implementation,  

5. examine the benefits that are associated with ERM implementation among the 

top 300 Australian listed companies,  

6. explore the relationship between the benefits and the extent of ERM 

implementation,  

7. examine the impact of ERM implementation on organisational performance, 

and   

8. develop a conceptual model of the relationships between the extent of ERM 

implementation and its determinants, barriers, benefits and its impact on 

organisational performance. 

 

1.7 Theoretical Model 

Figure 1.1 presents the theoretical model developed based upon the objectives of the study. 

The model depicts the relationships between ERM implementation and its determinants, 

barriers and outcomes (benefits and organisational performance). This model is intended to 



 Chapter 1: Introduction 

 

24 

 

aid in the elaboration of aspects central to this study and guides the empirical analysis of 

ERM implementation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.8 Significance of the Study 

This study endeavours to provide a number of theoretical and practical contributions. First, 

this study aims to contribute to the understanding of ERM implementation in an Australian 

setting. Added to the model of the study, are several new variables that extend the existing 

literature on ERM. The new variables, within the context of this study, are the existence of 

a risk management committee (RMC), risk culture, barriers, and benefits of ERM 

implementation. As the current literature is scant, the new study setting and the inclusion 

of new variables allows the opportunity to test the reliability and validity of the newly used 

scales as well as the opportunity to explore potential relationships between the variables, 

provided that the scales are found to be empirically valid and reliable, and ERM 

implementation. Thus, this study will contribute to the growing academic literature on 

ERM implementation.  

Second, insights about the relationship between the risk management committee (RMC) 

and ERM implementation is of potential interest to regulators as RMC is considered as an 

important part of governance structures believed to reduce agency problems and thus 
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lessen the need for regulatory intervention in corporate governance. Moreover, the results 

may provide insights about Australian listed companies’ compliance with ASX CGPR 

Principle 7. This, in turn, may provide insights into the propensity of Australian firms to 

improve the effectiveness of managing their business risks while signalling to the capital 

market that Australian firms are serious about managing risks effectively. Also, to signal 

that they are well prepared for tumultuous economic conditions as well as increases in 

volume and complexity of risks – thereby increasing regulatory and investors’ confidence 

in the Australian capital market.    

Third, as mentioned in Section 1.4, prior literature on the linkage between ERM 

implementation and performance is scant, mixed and inconclusive. This fact is supported 

by recent reviews of existing ERM literature (Bohnert et al., 2017; Bromiley et al., 2015; 

Gatzert and Martin, 2015; Karanja, 2017; Viscelli et al., 2017). For example, Beasley, 

Pagach, et al. (2008) investigated the effects of ERM implementation on a firm’s 

performance in the US but failed to find significant empirical evidence. Many previous 

studies have also investigated the effects of corporate governance on firm performance and 

have mainly focused on financial measures (Baliga, Moyer, and Rao, 1996; Bonn, 2004; 

Dalton, Daily, Ellstrand, and Johnson, 1998; Eckles et al., 2014; Epps and Cereola, 2008; 

Farrell and Gallagher, 2015; Grace et al., 2015; Hoyt and Liebenberg, 2015; Iyengar and 

Zampelli, 2009; Jayaraman, Khorana, Nelling, and Covin, 2000). While those studies 

mostly used various financial and objective measures of firm performance, the existing 

case studies on ERM implementation that report on successful ERM implementation also 

suggest a link between ERM implementation and organisational performance, but not 

confined to financial performance (Aabo et al., 2005; Francis and Paladino, 2008; 

Harrington et al., 2002; Stroh, 2005). Gordon et al. (2009) found that the relationship 

between ERM implementation and financial performance was contingent on proper match 

between ERM and environmental uncertainty, industry competition, firm size, firm 

complexity and board’s monitoring. The findings of Gordon et al. (2009) are not showing 

direct relationship between ERM implementation and firm financial performance. Thus, 

empirical examination of the link between ERM implementation and organisational 

performance based on the proposed conceptual model will provide support for the 

suggested linkage. In addition, this study contributes to the literature on both corporate 

governance and ERM using multiple organisational performance measures including both 
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financial and non-financial items. Furthermore, this study may provide insights into the 

effect on organisational performance by the extent of ERM implementation. Thus, it may 

provide support to the ASX Corporate Governance Council in encouraging more 

Australian companies to implement ERM while possibly being the first study that provides 

insights that support the link between ERM implementation and perceived benefits in 

terms of improved organisational performance. 

Fourth, this study also provides answers to two important questions surrounding the 

research field of ERM implementation. First, the question of ‘What are the barriers to 

ERM implementation?’ Second, the question of ‘What are the benefits realised by 

companies implementing ERM?’ Therefore, it is significant to be able to identify factors 

related to the two questions based on the input from the respondents. Generally, empirical 

research could deliver the insights related to these questions and provide an important 

contribution towards a better understanding of the issues surrounding ERM 

implementation. Precisely, if this research can identify and support a significant 

relationship between obstructing organisation factors and the degree of progress being 

made in implementing ERM or ERM implementation, the insights could be widely applied 

to the benefit of the growing ERM movement in Australia.   

Fifth, the inclusion of environmental uncertainty in this study will contribute to the limited 

literature of what has been identified as three emerging interdependency areas – risk 

management, corporate governance and management accounting (Editorial, 2009). As 

mentioned in Section 1.4, only Gordon et al. (2009) that has examined the relationship 

between environmental uncertainty and ERM implementation and found it to be a 

contingent factor to the relationship between ERM implementation and firm financial 

performance. Despite the growing attention given to ERM as an approach to combat 

business risks due to uncertainty within today’s business environment there is no empirical 

evidence concerning direct relationship between ERM implementation and environmental 

uncertainty. Hence, this study hopes to provide empirical evidence of such relationship.  

Sixth, the use of the Partial Least Squares Structural Equation Modelling (PLS-SEM) to 

analyse the data of the study not only differentiates this study from previous studies on 

ERM implementation but will also enable this study to contribute new evidence(s) to help 
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overcome the paucity of results for the relationship between firm characteristics and ERM 

implementation. Unlike more traditional statistical data analysis methods, a more advance 

PLS-SEM provides the opportunity for this study to gauge the causal relationship between 

firm characteristics and the extent of ERM implementation. More specifically, PLS-SEM 

provides the opportunity to evaluate the predictive value of the proposed conceptual model 

as depicted in Figure 1.1. Thus, supporting the general objective of the study - to predict 

and explore the relationships among different constructs. Additionally, PLS-SEM also 

provides the opportunity to validate the new variables mentioned earlier including the 

perceived environmental uncertainty that was adopted from the management accounting 

research area. Analysing data using PLS-SEM may contribute new evidence and insights 

concerning the factors that significantly enhance ERM implementation as well as factors 

that might impede ERM implementation. 

Furthermore, the used questionnaire and annual reports as sources of data may add to the 

richness of the finding of the study. Finally, this study will also contribute to the body of 

knowledge by employing three supporting theories that help to explain ERM 

implementation determinants and the effects of ERM implementation on organisational 

performance. The theories are agency, signalling and institutional theory; thus, providing 

an opportunity for better defining of the existence and nature of the link among the 

variables within the model based on multiple theoretical perspectives. Furthermore, this 

study may shed insights into the factors that positively and negatively influence ERM 

implementation, and which might be of interest to researchers and practitioners. 

   

1.9 Structure of the Thesis 

The remainder of this thesis is structured as follows. Chapter 2 provides a review of the 

relevant research literature and presents the three underlying theories that provide the 

theoretical framework for the study. Chapter 3 presents the hypotheses development. 

Chapter 4 presents the methodological approach for data collection and the data analysis 

approach. Chapter 5 presents the descriptive statistics and Chapter 6 presents the results of 

the data analysis for the study. The final chapter, Chapter 7, presents the summary and 

discussion of key findings, contributions, limitations and conclusions of the study as well 

as areas for future research.  
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Chapter 2 Literature Review 

 

 

2.1 Introduction  

This chapter has three objectives. The first is to present the theories surrounding the 

implementation of ERM, and the second is to provide a review of the relevant literature 

related to ERM implementation. In addition, the third objective is to provide a review of 

the related literature on the variables that this study includes in its investigation. The 

chapter is divided into five sections. Section 2.2 provides a discussion of the theories 

underpinning the implementation of ERM, Section 2.3 presents a review of relevant prior 

studies, and Section 2.4 presents a review of the literature on organisational performance. 

Section 2.5 presents the chapter’s summary. 

 

2.2 The Underlying Theories of ERM 

This section provides an outline and discussion of the main theories that were adopted to 

explain the assumptions pertaining to ERM implementation. A review of the ERM 

literature has provided a widely adopted theoretical framework. There are a number of 

competing theoretical viewpoints that could be adopted to explain ERM implementation, 

such as agency theory, signalling theory, institutional theory or stakeholders theories, to 

name a few. While all appropriate theories have been considered and reviewed by the 

researcher, the three theories that have been adopted were chosen as they are felt to be the 

most appropriate to explain ERM implementation.   

The theories examined for this study to help explain ERM implementation are agency 

theory, institutional theory and signalling theory. This study is also motivated to use 

agency theory and signalling theory based on the shared tenet of the theories. The central 

tenet of agency and signalling theories is the information asymmetry problem between 

management and shareholders, as managers have the proprietary information about their 

firm, which is not accessible to shareholders. The information asymmetry problem 
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increases agency costs between management and stakeholders (Chan and Watson, 2011) 

leading to signalling efforts, via corporate reporting (Young and Marais, 2013), by the 

board in order to reduce the information asymmetry problem. Meanwhile, the motivation 

to use institutional theory comes from the assertion of prior researchers that ERM has been 

extensively institutionalised and globalised (Brown et al., 2009; Mikes, 2009; Power, 

2009).   

The use of multiple theoretical perspectives is in line with Eisenhardt’s (1989, p. 71) 

recommendation to use agency theory with other complementary theories while arguing 

that “agency theory presents a partial view of the world that, although it is valid, also 

ignores a good bit of the complexity of organizations”. Similarly, Cohen, Krishnamoorthy, 

and Wright (2008) noted that the use of multiple theoretical perspectives in governance 

related research is well recognised in the economic and behavioural literature. Cohen et al. 

(2008) argued that multiple theoretical perspectives may give researchers a useful basis for 

reconciling conflicting findings in the existing agency-based governance related literature 

while possibly providing important new insights into research issues. Subramaniam et al. 

(2009) advocated the use of multiple theoretical perspectives in their study on the 

formation of risk management committees in Australia. The study is relevant to ERM as 

the formation of risk management committees is to oversee and monitor the effectiveness 

of ERM. From the PLS-SEM point, theoretical support is crucial for identifying and 

including variables into PLS-SEM models. Theories support systematic hypotheses 

development that can be used to explain and predict outcomes and can be tested 

empirically (Hair, Hult, Ringle, and Sarstedt, 2014). 

 

2.2.1 Agency Theory 

As mentioned earlier, a review of the relevant literature suggests that agency theory may 

be appropriate to be adopted as it provides a rich theoretical ground for understanding 

organisational processes and designs from a principle-agent perspective (Subramaniam et 

al., 2009).  According to agency theory, an agency relationship emerges when one or more 

parties (principals) engages another person(s) (agent) to perform some service on their 

behalf, which involves delegating some decision-making authority to the agent (Jensen and 

Meckling, 1976). A review by Eisenhardt (1989) highlighted that agency theory is directed 
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at the ubiquitous agency relationship, in which one party (the principal) delegates work to 

another (the agent), who performs that work.   

Theoretically, agency theory is concerned with resolving two problems that can occur in 

agency relationships. The first is the agency problem that arises when (a) the desires or 

goals of the principal and agent conflict (Eisenhardt, 1989; Saam, 2007) and (b) it is 

difficult or expensive for the principle to verify what the agent is actually doing 

(Eisenhardt, 1989). The latter is known as informational asymmetries where the principal 

cannot monitor the competences, intentions, knowledge and actions of the agent or can 

only monitor them at high costs (Saam, 2007). The second problem is the risk sharing that 

arises when the principal and agent have different attitudes towards risk. The problem here 

is that the principle and the agent may prefer different actions because of the different risk 

preferences (Cohen et al., 2017; Culpan and Trussel, 2005; Eisenhardt, 1989; Safari, 

Mirshekary, and Wise, 2015). Furthermore, disparity in risk aversion/appetite between 

agent and principal could result in management engaging in risk investment that 

compromise their firm value (Karanja, 2017). These points entail potential conflicts and 

agency costs between the board, as the principal, and the management, as the agent, within 

the context of ERM implementation.   

Based on this theoretical perspective, agency costs exist because the board has the 

fiduciary responsibility to decide whether their firm implements ERM or not, delegates the 

implementation process to management, and oversees the implementation process. On the 

other hand, management is responsible to carry out the board’s decision by implementing 

ERM on behalf of the board and the shareholders. These agency costs are also known as 

monitoring costs. If, as suggested by agency theory and its proponents (Brown et al., 2009; 

Cohen et al., 2017; Eisenhardt, 1989; Hagigi and Sivakumar, 2009; Saam, 2007; Safari et 

al., 2015), there are different risk preferences and goal conflicts between the board and 

management, the board may decide to implement ERM to ensure that management gears 

risk management activities towards shareholders’ value creation, rather than just for the 

sake of a risk-return philosophy (Desender, 2007).   

In line with agency theory perspective, advocates argued that ERM helps to reduce the 

difference in risk preferences between boards and their management (Meulbroek, 2002b) 
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and  to limit the risk of financial distress to a level that the management and board agree is 

likely to maximise their firm’s value (Meulbroek, 2002b; Nocco and Stulz, 2006).  

Meulbroek (2002b) also argues that ERM programmes reduce agency costs associated with 

the risk-shifting or asset-substitution problem, which arise from incentive conflicts 

between shareholders and fixed claimants, such as debt holders. ERM implementation 

should reduce information asymmetry and agency costs (Ai et al., 2016; Bohnert et al., 

2017; Brown et al., 2009; Cohen et al., 2017; Kim and Yoo, 2017; Lundqvist, 2015) as 

well as instil good ethics for companies pursuing strategic issues with ethical dimensions 

(Weitzner and Darroch, 2010). In addition, Brown et al. (2009) proposed that ERM 

implementation helps boards to ensure that management actively performs risk 

management processes in order to make more informed decisions.  Clearly, this discussion 

further implies that agency theory underpins ERM implementation as ERM 

implementation reduces the agency costs between shareholders and management.   

Furthermore, congruent to agency theory, company boards are also expected by Principle 7 

of the corporate governance best practices (Council, 2007) and stakeholders to oversee the 

organisation’s risk management process implemented by management (Beasley, Branson, 

et al., 2008; Council, 2007; Safari et al., 2015; Subramaniam et al., 2009; Viscelli et al., 

2017; Yatim, 2010). ERM is considered a valuable element of a company’s corporate 

governance in the wake of the many devastating corporate scandals caused by inadequate 

monitoring and control mechanisms (Desender, 2007). Adequate monitoring and control 

mechanisms are crucial to protect shareholders from management’s conflict of interest 

within the agency relationship between a company’s board and management (Fama and 

Jensen, 1983). In support of these arguments, Kleffner et al. (2003) found that ERM 

implementation is important in increasing the board’s comfort level as ERM has been a 

platform for better communication to coordinate firm-wide risk management resources 

while aligning organisation members to the board’s philosophy and objectives.  

Furthermore, a few studies have found that many companies formed a stand-alone risk 

management committee that is separate from the audit committee to oversee the 

effectiveness of their ERM on behalf of the board (Subramaniam et al., 2009; Yatim, 

2010). 
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Previous studies relating to ERM implementation have also indicated the existence of 

agency costs. For example, Pagach and Warr (2008) found a positive correlation between 

CEO risk taking incentives and ERM implementation, suggesting that company boards 

may decide to implement ERM because they want to offset the risk taking incentives of 

CEOs.  Beasley, Pagach and Warr (2008) found that shareholders value ERM in cases in 

which the programme can enhance value by overcoming market distortions or agency 

costs. Overall, the application of agency theory within this study context is based on the 

expectation that boards may implement ERM to ensure efficient alignment of principal and 

agent interests to minimise agency costs. Based on this expectation, ERM implementation 

will minimise goal conflict and different risk preferences between boards and 

management, thus management will serve shareholders’ interests. If managers truly serve 

shareholders’ interests to add and create value, then ERM implementation should also 

improve organisational performance.  This argument is now supported by Hoyt and 

Liebenberg (2015) who found a positive and significant relation between ERM 

implementation and firm value. 

Although agency theory has been predominantly used in prior studies related to corporate 

governance, agency theory tends to predominantly focus on the motives of human 

behaviour, particularly self-interest while ignoring other reasons that may guide 

organisational reasons (Subramaniam et al., 2009). It is argued that the use of agency 

theory alone may not be able to fully explain ERM implementation. Internal and external 

pressures may lead to ERM implementation that can be explained from the perspectives of 

institutional and signalling theories.  

 

2.2.2 Institutional Theory 

The institutional isomorphism theory proposed by DiMaggio and Powell (1983) explains 

the homogenisation process among organisations. The homogenisation process or 

isomorphism occurs as organisations adapt to become more similar over time to those 

around them. According to DiMaggio and Powell (1983), there are three isomorphism 

processes. The first is coercive isomorphism, which occurs when organisations change in 

response to formal and informal pressures such as political and technological. The second, 

mimetic isomorphism is where an organisation models other organisations in response to 
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uncertainty. Uncertainty may force an organisation to model another organisation with or 

without the knowledge of the modelled organisation because of the need to provide 

programmes or services offered by the modelled organisation. For example, new 

organisations often imitate old organisations (Kimberly, 1980 cited in DiMaggio and 

Powell, 1983, p. 152). In addition, the imitation can occur regardless of whether there is 

evidence that the modelled organisation’s practices are effective (Cohen et al., 2008).   

The third, normative isomorphism results mainly from professionalisation. Two aspects of 

professionalisation are important sources of isomorphism. The first is associated with 

formal education and legitimisation of university graduates (DiMaggio and Powell, 1983) 

typified, for example, by the offering of academic courses on “good governance” provided 

through M.B.A programmes (Cohen et al., 2008). Normative isomorphism develops as 

graduates with similar qualifications and traits are hired for similar positions across 

organisations. The second, normative isomorphism results from the growth and elaboration 

of professional networks that socialise and exchange information. Normative isomorphism 

leads to more organisations within the same field becoming homogeneous (DiMaggio and 

Powell, 1983). Ugrin (2009) summarised that institutionalisation occurs through three 

processes that include mimicry of perceived legitimate organisations, conformity to 

establish norms and compliance with coercive pressure. Thus, organisations become 

increasingly homogeneous (DiMaggio and Powell, 1983) as they follow the growing trend 

in implementing ERM (Li, 2016).   

Institutional theory has been applied in accounting studies (Cohen et al., 2008; Tuttle and 

Dillard, 2007; Ugrin, 2009). Based on the discussions in previous paragraphs, it is apparent 

that institutional isomorphism theory can be used to explain ERM implementation. 

Coercive isomorphism occurs when an organisation implements ERM in response to 

informal pressure, such as the global financial crisis, and formal pressure, such as 

encouragement from the ASX’s CGPR. For example, the recommendation under Principle 

7 of the ASX CGPR creates pressure, which may result in more organisations becoming 

homogeneous by implementing ERM. Based on institutional theory (DiMaggio and 

Powell, 1983), it is argued that ERM implementation may be driven by the institutional 

framework within which it operates (Brown et al., 2009), as the decision to implement may 

be undertaken  to  conform  to  institutional  norms  or  to  meet  selected  stakeholder 
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pressures (Cohen et al., 2017; Karanja, 2017; Subramaniam et al., 2009) and market 

scrutiny (Safari et al., 2015). Similarly, Beasley, Pagach, et al. (2008) indirectly implied 

this coercive process when they attributed the rapid emergence of ERM to the pressure 

from a range of sources including corporate governance rules, capital regulatory 

framework and rating agencies. Mimetic isomorphism emerges as an organisation copies 

another organisation that has successfully implemented ERM. For example, it is reported 

that Hydro One became a point of learning reference for risk managers from the World 

Bank, the Auditor General of Canada, Flour Corporation, Toronto General Hospital/ 

Universal Health Network, and other firms from various economic sectors following its 

success in implementing ERM (Aabo et al., 2005). A company that copied Hydro One’s 

ERM practices and implemented ERM is considered as having undergone the mimetic 

isomorphism process. In addition, an organisation may implement ERM resulting from the 

influence of organisational members, such as risk managers, internal auditors as well as 

directors, socialising and exchanging information within their professional networks.   

However, in consideration of DiMaggio and Powell’s (1983) notation that the three 

isomorphism processes are not easy to distinguish empirically even though they are 

analytically distinct, and that the three isomorphism processes may occur simultaneously, 

this study will use institutional theory without focussing on any specific isomorphism 

process. This is in line with Mizruchi and Fein’s (1999) concern that selective 

representation of DiMaggio and Powell’s work may lead to misrepresenting the theory and 

also providing a limited and biased picture of the processes one is trying to describe.  In 

general, according to institutional theory, Brown et al. (2009) argued that the institutional 

framework within which a company is operating may drive the company to adopt new risk 

management practices and policies, such as ERM. Similarly, companies may implement 

ERM as part of their strategic needs to remain competitive, to improve operations and 

corporate reporting or to comply with government/governance regulations and industry 

best practices (Cohen et al., 2017; Karanja, 2017). 
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2.2.3 Signalling Theory 

Information asymmetry problems as discussed earlier, not only influence agency theory 

but also signalling theory. Information asymmetry is also at the heart of signalling theory 

(Certo, Daily, and Dalton, 2001) which was introduced by Spence (1973).  Signalling 

theory explains behaviour in relation to information asymmetry when companies have 

information not possessed by investors (Watson, Shrives, and Marston, 2002). Principle 7 

of the CGPR is in line with the signalling theory whereby Australian boards are required to 

disclose a summary of their risk management policies. In relation to the information 

asymmetry problem, Section 1.5 notes that firms may implement ERM to demonstrate that 

they are following best practices (Karanja, 2017; Moeller, 2007; Safari et al., 2015). As 

firms possess information inaccessible to investors, from the perspective of the signalling 

theory, ERM may act as signalling a firm’s quality of governance and value to the market. 

ERM implementation is the foundation of a firm’s risk reporting/disclosure would decrease 

information asymmetry, improve transparency and ultimately mitigate earnings 

management by opportunistic managers (Ai et al., 2016; Bohnert et al., 2017; Cohen et al., 

2017; Hoyt and Liebenberg, 2015; Kim and Yoo, 2017; Safari et al., 2015). This, in turn, 

will create a favourable image in the market (Hagigi and Sivakumar, 2009; Subramaniam 

et al., 2009) and will reduce the information asymmetry between firms and investors as 

well as reduce the agency costs.  

In the real world, markets are imperfect, investors’ information is far from complete, and 

financial troubles can disrupt a company’s operations (Meulbroek, 2002a, 2002b; Nocco 

and Stulz, 2006). Accordingly, Stulz (1996), Meulbroek (2002a,  2002b) and Nocco and 

Stulz (2006) hypothesised that in an imperfect capital market, ERM adds and creates value 

for shareholders by limiting firms’ probability of financial distress. This is because the 

implementation of ERM can reduce a firm’s total risk, cost of capital and thus, the risk of 

financial distress. Financial distress refers to a situation where a firm may feel compelled 

to pass up positive net present value (NPV) activities (Nocco and Stulz, 2006).  Meulbroek 

(2002a,  2002b) and Nocco and Stulz (2006) perceived high leverage, limited cash reserves 

and volatile earnings as indicators of potential financial distress.  Furthermore, firms with 

high growth options, a high level of research and development expenditure, and opaque 

(intangible) assets, reflecting a significant amount of firm value being tied to future or 
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unrealised cash flows, are also in danger if the firm become financially distressed. In the 

case of financial distress, firms may face underinvestment problems, as they are unable to 

fund future investment, resulting in forgoing substantial firm value or dropping positive 

NPVs. Similarly, in the case of forced liquidation, firms with opaque assets and volatile 

earnings may also find it harder to access external capital for their cash flow supplement. 

In summary, the discussed attributes represent high-risk characteristics that may contribute 

to increases in a firm’s risk of financial distress. 

There are direct and indirect costs associated with financial distress (Pagach and Warr, 

2008). The direct costs include payment to lawyers and courts in the case of bankruptcy 

and financial distress. Indirect costs include the inability to pursue positive NPV projects, 

loss of customer confidence, and inability to realise the full value of tangible assets. 

Consequently, shareholders may have to bear the resultant decline in credit ratings and 

higher borrowing costs or cost of capital (Beasley, Pagach, et al., 2008; Nocco and Stulz, 

2006; Pagach and Warr, 2008). When applied to explain the determinants of ERM 

implementation, signalling theory provides a basis that explains that certain firm 

characteristics are signals of ERM implementation. Previous studies have shown that ERM 

implementation is connected to certain firm characteristics. Thus, it is argued that these 

firm characteristics provide signals or communicate information about a firm’s risk 

management strategy. Some findings of previous studies support this argument. For 

example, ERM implementation was found to be associated with observable firm 

characteristics, such as firm leverage, liquidity, and board structure (Beasley, Pagach, et 

al., 2008; Desender, 2007; Hoyt and Liebenberg, 2015; Liebenberg and Hoyt, 2003; Mikes 

and Kaplan, 2015; Pagach and Warr, 2008). Another common signal identified from 

previous studies is the appointment of a CRO to be responsible for ERM implementation 

(Beasley et al., 2005; Colquitt et al., 1999; Hoyt and Liebenberg, 2011; Lam, 2001; 

Liebenberg and Hoyt, 2003; Pagach and Warr, 2008; Yazid et al., 2011). In fact, Lam 

(2001) argued that the appointment of a CRO is a signal that senior management and the 

board are serious about integrating all of their risk management activities under a more 

powerful senior-level executive.   

Following the above discussions, it is argued that firms that implement ERM want to 

distinguish themselves from those not implementing ERM. Firms that implement ERM 
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will want to signal the use of an effective risk management strategy to the market. 

Signalling is even more important now than ever considering the current global market 

intense challenges. In response to the growing pressures for effective oversight and 

increased emphasis on ERM, it is possible that ERM implementers are signalling their 

firm’s quality and value through ERM implementation. More than ever, boards are 

motivated to signal, via better disclosure, their commitment to effective risk management 

and the quality of their firms to the market (Hoyt and Liebenberg, 2015). Furthermore, 

ERM is regarded as a strategy capable of driving firms towards achieving their goals and 

objectives (Beasley, Branson, et al., 2008; Beasley et al., 2009; Beasley et al., 2006; 

Beasley and Frigo, 2007; Beasley, Pagach, et al., 2008; Cohen et al., 2017; Francis and 

Paladino, 2008; Gates, 2006; Hoyt and Liebenberg, 2015; Huberman, 1997; Karanja, 2017; 

Nocco and Stulz, 2006; Paladino et al., 2009; Viscelli et al., 2017). Notwithstanding the 

mixed and inconclusive results mentioned earlier, recent studies provide evidence of 

linkage between ERM implementation and firm value (Florio and Leoni, 2017; Hoyt and 

Liebenberg, 2015). Expectedly, ERM implementation may communicate information 

about a firm’s effort and potential to yield future returns while reducing earnings 

management. Accordingly, this study assumes that ERM implementation will have a 

positive impact on organisational performance. 

In other words, boards implement ERM not only to manage risk effectively and facilitate 

better operational and strategic decision-making (Hoyt and Liebenberg, 2015), but also to 

signal their independence from management while communicating that they are 

monitoring management effectively and that their management are doing right by 

shareholders. It is to provide confirmation that boards are overseeing that management 

gears risk management activities towards shareholders’ value creation rather than just for 

the sake of a risk-return philosophy. If, appropriate risk disclosure is neither possible nor 

credible in the absence of an appropriate ERM, as pointed out by Weitzner and Darroch 

(2010), boards may implement ERM to signal that their firms are managing material 

business risks effectively to curb the likelihood of financial distress, to signal that they are 

better able to estimate their expected value and understand their unexpected loss. ERM 

implementation can also reflect that a firm knows more about its firm-specific risks and 

can take more strategic business risks and convert them into opportunities for its core 

business while strengthening the firm’s ability to pursue strategic plans. By implementing 
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ERM, a firm is also sending a signal that it is well prepared to face uncertainties and 

unstable economic conditions with effective risk management and control systems. All 

these, in turn, will lead to better financial and non-financial organisational performance. In 

line with this argument, the case study of Mikes (2009) found that a bank implemented 

ERM to signal its ability to face its business risks to both internal and external 

stakeholders.   

In summary, this section has provided discussions about three theories that offer 

explanations regarding ERM determinants, barriers and outcomes. It appears that the 

theories complement each other in providing support to explain this relationship. 

Furthermore, previous research has suggested that there is consistency between signalling 

and agency theories (Morris, 1987). It is believed that the three theories can help to 

develop the model explaining the determinants, barriers and outcomes of ERM 

implementation.  

 

2.3 Prior Studies of ERM 

While the prior literature on ERM is limited, mixed and inconclusive as noted in Section 

1.4, the reviewed studies can be divided into four main areas. The first area focuses largely 

on the association between firms’ financial characteristics and ERM adoption. For the 

purpose of this study, these studies will be considered as contributing evidence on ERM 

implementation because adoption is generally the first step in the implementation process. 

The second area attempts to examine the influence of firm characteristics related to 

governance structures over the implementation of ERM, and the third area of literature 

comes from case studies of real companies’ experiences in implementing ERM. The fourth 

area presents a review of ERM literature concerning organisational performance. 

 

2.3.1 Demographic and Financial Characteristics and ERM Implementation 

The main body of relevant literature is dominated by studies providing evidence on the 

relationship between ERM implementation and firm characteristics. A handful of previous 

studies have highlighted that early implementers of ERM were mainly from regulated 

industries such as the financial, insurance and energy industries (Beasley et al., 2005; 



Chapter 2: Literature Review 

 

39 

 

Beasley, Pagach, et al., 2008; Eckles et al., 2014; Farrell and Gallagher, 2015; Grace et al., 

2015; Hoyt and Liebenberg, 2011; Kleffner et al., 2003; Liebenberg and Hoyt, 2003; Paape 

and Speklé, 2012; Pagach and Warr, 2011; Pagach and Warr, 2008), thus, highlighting the 

influence of industry category on ERM implementation.  

Motivated by the interest in the evolution of risk managers’ roles as well as the evolution 

of traditional risk management into integrated, enterprise-wide and holistic risk 

management, Colquitt et al. (1999) provided early evidence on ERM evolution and 

implementation. Aimed at assessing the characteristics and extent of integrated risk 

management, the authors surveyed 1,931 US firms from the Business Insurance 1995/1996 

Directory of Insurance Buyers of Insurance, Benefit Plans & Risk Management Services. 

Colquitt et al. (1999) found evidence of evolving trends in the risk management approach 

used, from traditional risk management into more integrated risk management. Of the 

survey respondents, 41% believed that their firms would engage in ERM more actively in 

the next five years, and just over 26% of the respondents reported that a “Financial” Risk 

Management department or unit existed separately from the department that managed 

operational or pure risks. These findings reflect that quite large portions of companies were 

implementing integrated risk management through the combination of risk management 

departments or units. They found that 25.7% of all finance and insurance firms had a CRO 

position, signalling the rise of the CRO appointment when firms implemented ERM.     

As one of the first empirical studies, Colquitt et al. Colquitt et al. (1999) opened the door 

to more scientific literature on ERM in subsequent years. The literature was later extended 

by Kleffner et al. (2003) and Liebenberg and Hoyt (2003).  Kleffner et al. (2003) extended 

Colquitt et al.’s (1999) study with some modifications to the questionnaire instrument. 

Kleffner et al. (2003) provided evidence on ERM adoption in Canada by surveying and 

interviewing firm members of the Canadian Risk and Insurance Management Society 

(RIMS). They explored the extent of ERM usage among Canadian firms, firm 

characteristics associated with the use of ERM, and the obstacles related to the adoption 

and the roles of Toronto Stock Exchange (TSE) guidelines in the adoption. Due to a lack of 

consensus of an ERM definition and ERM frameworks at the time of this study, the ERM 

concept adopted by Kleffner et al. (2003) is narrow compared to today’s much broader 
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definition. Yet, this does not devalue the study’s contribution to the literature on ERM as it 

does provide useful insights. 

Kleffner et al.’s (2003) study has several similarities with Colquitt et al.’s (1999) study.  

First, the sample frame suggested an industry influence on ERM implementation by both 

examining firms in the insurance industry. Second, both considered the person who was 

primarily responsible for risk management within their sample firms as proxy to ERM 

implementation. It should be noted that these individuals were similar to today’s CRO. 

Third, both studies also relied heavily on descriptive statistics.   

Based on frequency analysis, Kleffner et al. (2003) reported results that revealed a trend 

towards more adoption of ERM among the sample firms.  31 percent of the sample had 

already embraced the ERM approach while another 29 percent were investigating adopting 

the approach. There was increased awareness of operational risks by non-operational risk 

management personnel (49%), and 45 percent of the respondents had developed company-

wide guidelines for risk management. The results also indicated that 64 percent of the 

respondents reported a greater coordination of different areas responsible for risk 

management while making risk management decisions, such as risk management financing 

methods to be used in response to operational and financial risks facing their firms. 

Furthermore, 62 percent claimed that the amount of information disclosure had increased. 

In summary, the results provided early evidence of a significant movement towards more 

integrated risk management and the implementation of a more complete ERM. Also 

consistent with Colquitt et al. (1999), Kleffner et al. (2003) concluded that firms were 

moving away from traditional risk-financing – traditional insurance – and were 

increasingly interested in risk-financing strategies that facilitate ERM using products and 

services that provide competitive solutions to integrated risk  management problems, as 

suggested by Colquitt et al. (1999). An example of this risk-financing strategy product is a 

single innovative insurance that provides protection for a bundle of risk exposures instead 

of for a single risk exposure (Harrington et al., 2002). 

The literature has also been extended by Liebenberg and Hoyt (2003) who took a similar 

approach to Colquitt et al. (1999) and Kleffner et al. (2003) in identifying the existence of 

ERM by looking at an individual responsible for risk management within a firm. However, 
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due to the consistent trend in the creation of a CRO designation among firms that adopt 

ERM, Liebenberg and Hoyt (2003) used CRO as the signal of ERM implementation 

instead of just risk managers. Using a size-and-industry-matched-pairs sample design and a 

logistic regression, Liebenberg and Hoyt (2003) were the first to examine the determinants 

of ERM among 26 paired samples. Liebenberg and Hoyt’s (2003) sample was drawn from 

all US firms that announced the appointment of a CRO between 1997 and 2001. Due to the 

possibility that some firms may not appoint a CRO but have a de facto CRO with a 

different title, such as Vice President Risk Management, Risk Management Director, etc., 

Liebenberg and Hoyt (2003) also examined announcements of appointments to various 

senior risk management positions. The authors found that ERM adopters were 

concentrated in certain industries. From the sample of firms, 15 or 57.7 percent were in the 

financial services industry, 10 or 38 percent were from the energy industry while the 

remaining one firm was in the airline industry. 

Liebenberg and Hoyt (2003) hypothesised that firms are more likely to adopt ERM if they 

have – higher earnings volatility and stock price volatility, higher leverage, greater growth 

opportunities, a higher degree of financial opacity, a higher percentage of institutional 

share ownership and with overseas subsidiaries. They also included firm size and industry 

affiliation as control variables. However, there was only one significant result. That was, 

higher leveraged firms are more likely to implement ERM. The finding is consistent with  

Meulbroek’s  (2002a,  2002b) contention that high leverage indicates potential or higher 

risk of financial distress. Their control variable firm size was found to be negatively 

significant, suggesting that smaller firms are more likely to adopt ERM compared to larger 

firms. However, the results should be generalised with caution due to the small sample 

size.  

Beasley et al. (2005) examined the factors that are associated with ERM implementation 

stages among a sample of 123 US and international organisations. The study used 

questionnaire surveys sent to each firms’ head of internal audit department, also known as 

the Chief Audit Executive (CAE), through the Institute of Internal Auditors’ (IIA) Global 

Audit Information Network (GAIN) website. The study used a five-scale measure, 

representing ERM implementation stages. The study hypothesised that the presence of a 

CRO, the higher the percentage of independent directors, the presence of a Big Four 



Chapter 2: Literature Review 

 

42 

 

auditor, the calls from CEO or CFO for internal audit involvement in ERM, firm size, 

firms’ industry affiliation in banking, education or insurance and non-US domiciled 

countries, are positively associated with a higher ERM implementation stage.  

Based on an ordinal logistic regression model, their results indicate that the extent of ERM 

implementation is positively influenced by CEO and CFO apparent support for ERM, firm 

size, and firms’ industry affiliation in banking, education or insurance. They also found 

that non-US firms were more likely to have a higher ERM implementation stage. It should 

be noted, however, that the finding for firm size is contradictory to Liebenberg and Hoyt’s 

(2003) finding while the finding related to industry affiliation confirms Colquitt et al.’s 

(1999) prediction.   

Later, Pagach and Warr (2008) followed the footsteps of Liebenberg and Hoyt (2003) to 

investigate the factors associated with a firms’ decision to adopt ERM, while controlling 

for operating segments and percentage of institutional ownership, and to determine 

whether firms are engaging in ERM to maximise their value or for other reasons. In 

conjunction with Liebenberg and Hoyt’s (2003) failure to find significant relationships 

among many factors with a firms’ decision to adopt ERM, Pagach and Warr (2008) 

extended the work of Liebenberg and Hoyt (2003) by improving the method of study in 

three ways.   

First, Pagach and Warr (2008) obtained a much larger sample size of 138 companies.  

Second, the study measured a wider range of variables including the stock and option 

holdings of managers. Thus, the study attempted to contribute input about a possible 

linkage between ERM and managerial characteristics to ERM literature. Finally, Pagach 

and Warr (2008) adopted a Cox proportional hazard model to produce superior statistical 

results and eliminate incorrect statistical testing. It is argued that the use of the Cox 

proportional hazard model generates more reliable statistical tests when a time-series panel 

data set is used. 

Pagach and Warr (2008) also used the decision of firms to adopt ERM based on the CRO 

appointment as an indication of ERM adoption. Therefore, there is a possibility that some 

appointments that were not actually a firm’s first time CRO appointment were included in 

the study. This suggests the possibility of bias to the study’s results. The hiring data was 
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obtained from firms’ announcements of senior risk officer appointments made from 1992 – 

2005, thus widening the sampling period by seven more years compared to Liebenberg and 

Hoyt (2003). Consequently, the sample size was larger than the previous study.   

The demographic data of the sample reveals that most CROs were hired in the later part of 

the sampling period, clustering around 1999 through to 2002. While this phenomenon 

confirms Colquitt et al.’s (1999) forecast, it also reflects that CRO appointment is 

inseparable from ERM implementation as more and more companies appointed a CRO 

when they started to implement ERM. In addition, substantial portions of the CRO 

appointments were among financial and utility industries. This finding supports Colquitt et 

al.’s (1999) projection and previous studies’ (Beasley et al., 2005; Beasley, Pagach, et al., 

2008) findings that ERM is more likely to be implemented by firms within highly 

regulated industries. The study also showed that early adopters were mostly larger firms 

with cash flows that were more volatile and had greater leverage. This data seems to give 

consistent support for previous researchers’ hypotheses – that firms with higher financial 

distress risk are more likely to implement ERM.  

Pagach and Warr (2008) reported the following results from the Hazard model while 

stating, that generally, firms adopt ERM to gain the hypothesised benefits of ERM.  

Consistent with Beasley et al. (2005), firm size was found positively related to ERM 

adoption. Additionally, congruent with Liebenberg and Hoyt (2003), leverage was also 

found positively related to ERM adoption. The latter finding is consistent with Nocco and 

Stulz’s (2006) contention, which argues that more levered firms are more likely to 

implement ERM because of greater financial distress risk.  However, in contrast to the size 

variable, they found a negative relation between ERM adoption and the change in firm size 

suggesting that firms that experience rapid growth changes are less likely to adopt ERM. 

Pagach and Warr (2008) responded to this finding by arguing that these firms are not keen 

to adopt ERM, possibly because they may have experienced natural risk diversification 

through growth.   

Further, the findings reflect that ERM adopters tend to have fewer growth options, which 

is in contrast to Pagach and Warr’s (2008) hypothesis – that firms with more growth 

options and research and development investment are more likely to adopt ERM to protect 
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them against financial distress risk. For this unexpected result, Pagach and Warr (2008) 

suggested that possibly in the absence of high growth options, stable and mature growth 

firms implement ERM to boost their bottom line. Likewise, it is possible that firms with 

higher growth options are less concerned with ERM because they are attentively 

concentrating on growth opportunities. 

Furthermore, highly successful firms are also vulnerable (Meulbroek, 2002a, 2002b) 

because there is always some risk of falling into financial distress when firms are trading in 

a more than risk-free market (Nocco and Stulz, 2006). For example, Meulbroek (2002a,  

2002b) illustrated the case of Microsoft, which competes in a rapidly changing volatile 

industry. It is easy for Microsoft to face negative shock resulting from a bad turn of events, 

which creates uncertainty about the firm’s future dominance, i.e., its competitiveness and 

ability to set industry standards. In short, financial distress has the ability to destroy 

substantial value (Meulbroek, 2002a, 2002b).  Hence, Pagach and Warr’s (2008) 

explanation is acceptable as firms with a low risk of financial distress may implement 

ERM for the sake of gaining ERM strategic benefits, as discussed previously and reported 

in the case studies in the following section.   

The results for controlling variables show a significant negative relation between the 

number of segments and ERM adoption. Pagach and Warr’s (2008) earlier argument may 

also be applied here; i.e., firms with more segments are experiencing natural risk 

diversification through segment expansion. On the other hand, significant positive 

relationships were found between the percentage of institutional holdings and firms’ 

affiliation in financial and utility industries and ERM adoption. The latter finding is 

consistent with Beasley et al. (2005). Pagach and Warr (2008) argued that the results 

reflect the effect of having higher regulations imposed by government regulators within 

these industries. Moreover, these industries are already more entrenched with traditional 

risk management practices. Therefore, moving to ERM may be easier for firms in these 

industries than firms in other industries (Pagach and Warr, 2008). Further, when Pagach 

and Warr (2008) examined financial firms separately, they found that ERM adoption is 

more prevalent among depository institutions and brokers, and banks with lower Tier 1 

Capital. Banks in this tier are typically highly leveraged; therefore, they need to have 

greater awareness of the portfolio of risks that they are facing.  
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In addition, Pagach and Warr (2008) also found a positive correlation between CEO risk 

taking incentives and ERM implementation. Thus, the authors argued that because the 

implementation decision rests in the hands of the board while management implements 

ERM, boards might decide to implement ERM to offset the risk taking incentives that are 

granted to the CEO. As such, it can also be argued that ERM implementation not only 

reduces firms’ total risks but also their agency costs. In summary, the results of Pagach and 

Warr (2008) are mixed. However, there are findings that are consistent with the results of 

earlier studies. These consistent results support the finding of other past studies, such as 

Beasley et al. (2005) and  Liebenberg and Hoyt (2003), where the firms implement ERM 

because they are facing a higher risk of financial distress as hypothesised by Stulz (1996), 

Meulbroek (2002b) and Nocco and Stulz (2006).  

The study of Liebenberg and Hoyt (2003) provided motivation not only to Pagach and 

Warr (2008) but also to another study by Beasley et al. (2008). Focussing on a slightly 

different angle of ERM adoption, they examined the impact, or more specifically the ERM 

benefits or costs on shareholders’ wealth, across a wide range of firms in the US. While 

hypothesising that firms with more leverage, lower cash reserves, more volatile earnings, 

more intangible assets, larger size, and greater growth options will benefit from ERM, 

Beasley et al. (2008) examined whether abnormal returns were experienced by firms that 

adopt ERM.  In addition, they also hypothesised that if the adoption of ERM reduces 

firms’ market risk on top of the reduction of idiosyncratic risk, there will be a positive 

change in the firms’ stock price. The authors note that due to the limited previous literature 

on ERM, firm variables are based on the factors suggested by finance theory that should 

explain the effects of corporate risk management (Beasley, Pagach, et al., 2008). 

Consistent with other studies (Liebenberg and Hoyt, 2003; Pagach and Warr, 2008), 

Beasley et al.’s (2008) study also used CRO appointment as the proxy to ERM adoption. 

The final sample consisted of 120 firms’ that had a first-time announcement about their 

hiring of a CRO during the period of 1992 – 2003. The sample was from three main 

industries, financial services (39.2%), insurance (12.5%) and energy services (20.0%). In 

agreement with Beasley et al. (2005), Beasley et al. (2008) reported that the industry 

distribution of their samples indicates that early implementers of ERM come from highly 

regulated industries such as financial services and insurance. This could be due to growing 
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regulatory calls for ERM by the capital framework known as Basel II; while, firms in the 

energy industry have turned to ERM because of greater expectations for risk management 

activities following the collapse of Enron. Basel II requires financial institutions to include 

oversight of operational risks in addition to credit and market risks, as part of their capital 

adequacy considerations (Beasley, Pagach, et al., 2008). In addition, it endorses ERM as 

the technique required for bank capital adequacy calculations (Mikes, 2009). Furthermore, 

rating agencies such as Standard & Poor’s, Moody’s, and Fitch now formally evaluate 

ERM practices, especially of firms in the financial and insurance industries.  

For the full sample, Beasley et al. (2008) found a significant negative relation between 

ERM implementation and their cash ratio. In conjunction to the finding, the authors 

suggest that investors of firms with large amounts of cash on hand do not favour ERM as 

their companies are less likely to face financial distress thus, there is less need to manage 

risks related to future financial problems. Similar to Pagach and Warr (2008), Beasley et 

al. (2008) examined financial and non-financial firms separately due to the large portion 

(39.1%) of financial services firms in their sample. For financial firms, Beasley et al. 

(2008) found that ERM implementation is positively related to leverage while negatively 

related to cash ratio.   

The results for non-financial firms show that ERM implementation is positively associated 

with firm size and firms’ prior earnings volatility and negatively associated with leverage 

and cash on hand. Notably, the finding for leverage is inconsistent with the study’s 

hypothesis. Thus, the authors suggest that shareholders of highly leveraged firms may not 

want to reduce risks as it reduces the value of options (if financial difficulties occur) 

written to them by debt holders. The authors further argued that these shareholders 

possibly regard the option value more than the dead weight costs of bankruptcy that 

increases with leverage.  

Studies that are more recent also provide evidence that ERM implementers were associated 

with firms in insurance and financial industries (Eckles et al., 2014; Grace et al., 2015; 

Paape and Speklé, 2012). Grace et al. (2015) investigated ERM aspects that add value 

among more than 1000 life insurance firms and more than 2000 property liability insurance 

firms using multiple regression analysis. Grace et al. (2015) concluded that firms 
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experienced significant increases in cost and revenue efficiency from implementing 

specific ERM practices. In addition, Eckles et al. (2014) used the probit model analysis to 

examine the impact of ERM adoption on a firm’s risk taking behaviour among 69 firms 

that adopted ERM between 1995 to 2008.  The 69 firms were identified from 354 publicly 

traded US insurance companies. Their results, which were consistent with their 

hypotheses, revealed that ERM adopter firms experienced lower risk and higher profits 

simultaneously. In turn, the ERM adopter firms gradually became stronger overtime. 

Earlier to these two studies, Paape and Speklé (2012) found that firms in financial industry 

have higher level of ERM implementation. 

A number of previous studies, both directly and indirectly, indicate the potential 

association between ERM implementation with risk culture. For example, Farrell and 

Gallagher (2015) highlighted the embedment of risk culture as a driver of firms’ valuation 

premiums while Muralidhar (2010) mentioned that the alignment of risk communication 

and corporate culture/risk culture is essential in developing an efficient ERM system.  

Zhao, Hwang, and Low (2013) who studied the critical success factors (CSF), based on 

factor analysis, for ERM in 89 Chinese construction companies found risk-aware culture as 

one of the CSF that is crucial to ERM success. Based on their review of the extant 

literature, Bohnert et al. (2017) noted that ERM implementation is associated with 

considerable human costs such as CRO appointment and the establishment of risk 

committee for the development of risk culture across ERM implementers’ firm. 

Moreover, these three studies used conceptual representations of risk culture with no 

information as to whether the representation was empirically tested for validity and 

reliability. Farrell and Gallagher (2015) conceptualised risk culture as one of the ERM 

attributes, which represented how well ERM process being integrated into everyday 

practices. The study of Muralidhar (2010) used a conceptual representation of risk culture 

via a case study aimed at appraising the ERM status in Middle East oil and gas entities. 

The risk culture concept used by Zhao et al. (2013) referred to a concept called risk-aware 

culture that relates to a culture where employees speak up and are listened by decision 

makers.  
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Recently, several authors provided up to date reviews of the literature on ERM (Bohnert et 

al., 2017; Gatzert and Martin, 2015).  Their reviews provide support for the review made in 

this study as they reported that prior studies on ERM were mainly focussed on the linkage 

between ERM implementation and firm characteristics while the results are mixed and 

inconclusive. Their opinion on the current state of ERM literature is shared by many 

researchers who conducted recent studies on ERM implementation (Bromiley et al., 2015; 

Cohen et al., 2017; Hoyt and Liebenberg, 2015; Karanja, 2017; Krause and Tse, 2016; 

Viscelli et al., 2017). Evidently, the state of the literature on ERM implementation has not 

change much within the last ten years – the current state of ERM literature is still very 

limited, mixed and inconclusive as noted in this study.  

A summary of research findings reviewed by Bohnert et al. (2017) from year 1999 until 

2017 is presented here. Hoyt and Liebenberg (2011) found ERM implementation to be 

positively related to firm size, greater institutional ownership of a firm and higher dividend 

payout firms while negatively related to more diversified and higher leverage firms. Farrell 

and Gallagher (2015) found that ERM implementation to be positively related to firm size, 

more growth opportunities and higher dividend payout firms but negatively related to more 

diversified and higher leverage firms. McShane et al. (2011) found ERM implementation 

to be positively associated with return on assets while negatively associated with higher 

leverage and more growth opportunities. Apart from that, Bohnert et al. (2017) also 

documented that prior studies consistently found firm size, industry, capital opacity, 

institutional ownership and CRO to have positive relationship with ERM implementation. 

On the other hand, the results were mixed for firm diversification, leverage, financial slack, 

financial leverage, return on assets, dividends, growth opportunities and stock price 

volatility/cash flow volatility.  

Overall, demographic and financial firm characteristics that have been found associated 

with ERM implementation drawn from the extant literature, regardless of the relationship 

direction, are industry, leverage, CRO, CEO/CFO support for ERM, firm size, volatile 

cash flow, growth opportunities, distress risk, institutional holding and cash ratio. Note 

that, the most examined variables are industry, leverage and firm size. 
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Obviously, the infancy, mixed and inconclusive results of prior studies on the relationships 

between demographic and financial characteristics of a firm warrants this study to include 

some firm characteristics into the model of the study for further investigation. Considering 

the mixed and inconclusive prior findings, this study chose to include the most conclusive 

variable (industry) and one financial variable (leverage) into the model of the study so that 

the results can be comfortably compared to prior studies while trying to keep this study as 

original as possible. Note that, as the sample firms are the top 300 companies, all of them 

are considered of similar size. Thus, firm size is irrelevant for investigation within the 

context of this study. 

 

2.3.2 Governance Structures and ERM Implementation 

As noted in the previous section, most prior studies on ERM suggest that ERM 

implementation is associated with governance structures (Aabo et al., 2005; Beasley et al., 

2005; Beasley, Pagach, et al., 2008; Colquitt et al., 1999; Desender, 2007; Harrington et 

al., 2002; Kleffner et al., 2003; Liebenberg and Hoyt, 2003; Pagach and Warr, 2008; Stroh, 

2005).  For example, Colquitt et al. (1999) found that board resistance existed as a barrier 

to ERM implementation among over 50% of mid-sized US firms, although it was not 

considered a significant problem for small and large firms. Colquitt et al.’s (1999) 

arguments in respect of the lower resistance for small and large firms are 1) increased 

sophistication of the boards of larger firms and 2) closer communication lines between 

managers and the board in smaller firms.  As no correlation statistics were used, the degree 

to which the resistance was related to ERM implementation was not examined. However, 

Kleffner et al. (2003) found board encouragement as a significant driving force for ERM 

implementation in 51% of the sample firms. Moreover, the respondents reported strong 

evidence of boards becoming more involved in risk management within the past three 

years. Kleffner et al. (2003) attributed the positive change as driven by the Toronto Stock 

Exchange (TSE) guidelines for improved corporate governance practices.  

The preliminary study by Colquitt et al. (1999) provided support for an association 

between CRO  and ERM implementation when they found evidence of a growing trend in 

the use of risk managers, expanding roles of risk managers and the rise of CRO positions.  

Kleffner et al. (2003) found support for these findings when they reported an increasing 
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use of CROs among firms adopting ERM.  Of the 37 firms that had implemented ERM, 13 

(35%) had a CRO compared to just 6.6 percent found by Colquitt et al. (1999). In addition, 

61% of Kleffner et al.’s (2003) respondents reported that risk managers influenced ERM 

implementation. Further, Beasley et al. (2005) found that the extent of ERM 

implementation is positively determined by the presence of a CRO.  In view of the sparse 

empirical evidence, the use of CROs (a senior executive level employee), as a proxy for 

ERM implementation by Liebenberg and Hoyt (2003) followed by Beasley et al. (2008) 

and Pagach and Warr (2008), further signals the existence of an association between CRO  

and ERM implementation.  

Colquitt et al. (1999) also reported the use of a committee to coordinate different risk 

departments in approximately one out of five firms that separated Financial Risk 

Management from other risk functions. Similarly, Fraser and Henry (2007) noted that 

boards are faced with increasing difficulties to retain effective control over ERM processes 

as companies grow and diversify. Therefore, it is normal for boards to delegate the 

responsibility for overseeing the effectiveness of the risk management processes to a sub-

committee.   

Fraser and Henry (2007) provided useful insights into ERM implementation from a 

qualitative perspective. They employed interview methods to investigate the ways in which 

UK companies identify risks, and how the companies design and embed ERM and control 

procedures in their routine processes. Interviewees in the study were executive directors, 

audit committee chairs and chief internal auditors from five UK listed companies. An audit 

partner from each of the largest (big four) audit firms was also interviewed to gain insights 

into their experiences with listed company clients. Consistent with Colquitt et al. (1999), 

Fraser and Henry (2007) found evidence of the use of risk management committees 

comprising individuals with a wide range of expertise. Three out of the five sample firms 

had set up risk management committees that were argued to possess a wider range of 

skills. The risk management committees, rather than audit committees, were responsible 

for receiving reports from internal audits about the effectiveness of the firms’ ERM. In 

addition, one of the interviewed audit committee members commented that the audit 

committees did not have the responsibility to oversee risk management while highlighting 

that it was the responsibility of the whole board. The respondent further added that the 
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audit committee could only comment on financial issues whereas risk management was a 

much wider in scope.  

Based on interview responses, Fraser and Henry (2007) cast doubt over the audit 

committees’ ability to adequately monitor the effectiveness of risk management due to 

their lack of time and expertise. Fraser and Henry (2007) further argued that despite the 

regulatory requirement for audit committees to have financial expertise, by the inclusion of 

at least one member who possesses recent and relevant financial experience (FRC, 2006), 

there are reservations about the committees’ expertise to oversee ERM. Thus, they 

proposed that the establishment of risk management committees, consisting of members 

from a variety of disciplines, would be better able to oversee and support the effectiveness 

of ERM. Hence, it is argued that risk management committees, with a broad spectrum of 

expertise, are more capable than audit committees to direct the internal auditor in the 

monitoring of the quality of ERM. Moreover, Fraser and Henry’s (2007) doubt is now 

supported by the findings of Beasley et al. (2009). Of all the audit committees that 

formally oversee the risk management process, 19% only monitor financial risks, 63% 

monitor operational and compliance risks in addition to financial risks and only 18% 

monitor all entity risks including strategic risks. Obviously, the findings could be assumed 

as a reflection of the lack of expertise or capability of audit committees to oversee ERM. 

Subramaniam et al. (2009) and Yatim (2010) are quite similar in that they examined the 

relationship between board structures and the formation of risk management committees 

(RMC) in Australia and Malaysia, respectively. The studies supported both Colquitt et al. 

(1999) and Fraser and Henry (2007) while lending further support of a possible 

relationship between RMC and ERM implementation. First, the study of Subramaniam et 

al. (2009) was conducted in view of the increasing growth in RMC establishment and the 

disclosure of such board committees in the annual reports of  Australian companies. This 

study examined the factors associated with the formation of a RMC responsible for 

providing ERM education at board level as well as overseeing risk management activities 

and reviewing risk reports on behalf of the board. The study was conducted in 2005, the 

year before the release of the revised ASX CGPR in 2007, which further emphasises the 

significance of effective risk management and board risk oversight.   
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Second, the study of Yatim (2010) was motivated by documented doubts about the 

capabilities of audit committees to oversee the effectiveness of risk management, 

particularly ERM.  The study examined the relationship between board structures and the 

establishment of a RMC that is separate from an audit committee for 690 Malaysian listed 

companies. This study found that many companies have established a stand-alone RMC to 

oversee ERM. Implicitly, the study indicates a potential link between a RMC and the 

extent of ERM implementation. To date, however, the influence of risk management 

committee existence in ERM adoption has not been empirically examined. Therefore, the 

potential relationships between boards’ attributes, particularly the RMC, and the extent of 

ERM implementation requires further empirical investigation.   

Fortunately, a number of previous studies have provided some empirical evidence of the 

relationship between governance structures and ERM implementation (Beasley et al., 

2005; Desender, 2007). For instance, Beasley et al. (2005) found that the extent of ERM  

implementation is positively determined by board independence and the presence of a Big 

Four auditor. It should be noted that the authors further tested board independent 

sensitivity in terms of the number of directors, the percentage of independence of audit 

committee members, board and audit committee requests for internal audit involvement in 

ERM, and the number of meetings per year between the audit committee and the internal 

audit. However, no significant results were found. Note that, later, Zwaan et al. (2011) 

revealed that Australian internal auditors are involved in ERM.  

Following the history of the pharmaceutical industry being used by prior corporate 

governance research, Desender (2007) extended the literature on ERM by examining the 

influence of board composition on the extent of ERM implementation among 100 US 

pharmaceutical companies. The study differs from previous studies in that it did not 

examine any firm characteristics. The author identifies ERM as an important tool to instil 

good corporate governance practices in preventing fraudulent financial reporting. The 

study also supports agency theory. It argues that the benefits of ERM may not be obvious 

to managers compared to the board or shareholders. Thus, the author examined how 

managers deal with pressure from boards to implement ERM. It should be noted that the 

study provided an initial attempt at using a disclosure checklist based on the COSO ERM 

framework, as a proxy to measure the extent of ERM implementation.   
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Similar to Beasley et al. (2005), Desender (2007) employed an Ordinary Least Squares 

regression analysis to test the study’s hypotheses that the extent of ERM implementation is 

related to board independence, separation of CEO and chairperson positions, firm size, free 

float, leverage, market risk and external auditor type. In contrast to Beasley et al. (2005), 

the results revealed no significant relation between board independence and the degree of 

ERM implementation. However, Desender (2007) did find a positive significant relation 

between the level of ERM implementation and a governance structure that separates the 

roles of the CEO and the board’s chairperson to different individuals. Furthermore, the 

highest level of ERM implementation was found to exist within firms that employ this sort 

of governance structure. As a consequence, Desender (2007) argued that CEOs do not 

favour ERM implementation and that CEOs, who also act as the board’s chairperson, are 

able to withstand boards’ pressure to implement ERM.  These arguments also infer the 

presence of agency costs in relation to ERM implementation.   

Evidently, empirical evidence supporting the relationship between governance structures 

and ERM implementation is not only scarce but also fails to provide strong support for 

such a relationship, despite ERM being cited as crucial to strengthening corporate 

governance. However, scholars and commentators uphold that appropriate governance 

mechanisms are significant to effective risk management. For example,  Vamos (2008, p. 

52) maintains that poor risk management together with weak governance and a lack of 

transparency can kill companies.  Based on their literature review, Hagigi and Sivakumar 

(2009) noted that companies landed in trouble as a result of the overseers’ failure to assess 

current risk. In addition, Kimbrough and Componation (2009) considered the risk 

oversight committee as an important mechanism relating to ERM. Similarly, several 

authors advocate that ERM be monitored at the highest levels of an organisation to ensure 

its effectiveness, that the ERM framework includes both financial and non-financial 

business risk and that the entire organisation is engaged in ERM (Brown et al., 2009; 

Kimbrough and Componation, 2009; Subramaniam et al., 2009; Yatim, 2010). The 

discussion in this section identifies the need for more research concerning corporate 

governance structures and ERM implementation.  
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Recent reviews of extant relevant literature by Bohnert et al. (2017) and Gatzert and 

Martin (2015) provide some evidence of the linkage between governance structures and 

ERM implementation. Bohnert et al. (2017) found that ERM implementation usually 

involved CRO appointment and the establishment of risk committee, while annual auditor 

is always positively linked with ERM implementation. Based on their review of ERM 

literature, Gatzert and Martin (2015) found that board independence and auditor type 

positively impacted ERM implementation. These observations support the earlier reported 

findings of prior studies that ERM implementation is associated with CRO, risk 

committee, board independence and external auditor type.  

Overall, firm characteristics related to governance structures that have been found 

associated with ERM implementation based on the extant literature, regardless of the 

relationship direction, are board encouragement, board resistance, CRO/risk manager, risk 

management committee/risk committee, external auditor type, internal auditor 

involvement, independent chairperson and board independence. This study chose to 

examine the existence of risk management committee, the size of internal audit function 

and risk culture into the model of the study. These variables are perceived to be crucial in 

monitoring the effectiveness of ERM implementation, which is part of board oversight 

responsibilities. 

 

2.3.3 Case Studies of ERM Implementation 

Amidst the lack of academic empirical literature on ERM, a number of published case 

studies about ERM implementation have contributed useful insights into ERM in practice. 

In 1999, a Canadian company, United Grain Growers (UGG), was one of the first 

corporations documented to embrace risk management practices that reflected ERM 

(Harrington et al., 2002). Based in Winnipeg, Canada, UGG was founded in 1906 as a 

farmer-owned cooperative. It started to trade publicly on the Toronto and Winnipeg stock 

exchanges in 1993 and was the third largest grain handling provider in western Canada at 

the time, with revenue of CAD209 million and about 15% market share. The grain 

handling business is a low-margin, high volume business with large fixed assets. 

Therefore, unexpected drops in volume can severely hamper a firm’s revenue generating 

ability to cover total costs and finance capital expenditure with internal funds. As a result, 
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UGG hedged most of its currency and commodity price risk, and also purchased insurance 

against property and liability losses.  

Despite the hedging, UGG still experienced continued substantial earnings volatility and 

had to insure or hedge each risk exposure separately at high cost. In addition, UGG’s 

managers found that the earnings volatility was largely attributable to volatility in UGG’s 

grain volume shipments all year round. In turn, the shipments were substantially affected 

by variations in the weather, which cannot be hedged. Therefore, the weather risk 

remained UGG’s main source of unmanaged risk. This contributed to its volatile profit, 

leaving UGG in need of protection against the uncertainty of weather risk to stabilise 

earnings and continue making large investments in capital expenditure. Therefore, it was 

crucial for UGG to generate sufficient internal funds to finance investment without having 

to seek higher costs of capital from external sources. This, together with the new 

requirements of the Toronto Stock Exchange directing boards of directors of all listed 

companies to identify their principal risks and to implement appropriate systems to manage 

these risks, as well as the credit rating agencies’ increased emphasis on risk management, 

led UGG to implement ERM (Harrington and Niehaus, 2003).  

The implementation began with the establishment of a risk management committee 

consisting of the CEO, CFO, risk manager, treasurer, compliance manager, and manager of 

corporate audit services. The holistic nature of ERM implementation resulted with UGG 

entering into an innovative insurance contract that provided payment if UGG’s grain 

volume was unexpectedly low in a given year while bundling the grain volume coverage 

with UGG’s traditional insurance coverages. Thus, UGG’s previously unhedged 

operational risk was also covered by the innovative insurance contract following ERM 

implementation. These benefits were achieved with no additional cost while UGG 

managers gained better understanding of their firm’s risks via ERM processes. The 

managers also highlighted about improved communication of risk exposures within UGG. 

There are several implications arising from this case study. First, ERM implementation can 

be associated with the existence of a risk management committee and the risk manager 

also known as the CRO. As such, it provides support for commentaries (Beasley, Pagach, 

et al., 2008; Pagach and Warr, 2008) and empirical evidence from previous studies 
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(Beasley et al., 2005; Colquitt et al., 1999; Kleffner et al., 2003; Liebenberg and Hoyt, 

2003). Second, ERM benefits firms facing financial distress as well as firms serious about 

being competitive. This is in line with Pagach and Warr’s (2008) unexpected results, as 

discussed in Section 2.3.1. Third, UGG’s experience proved that ERM implementation 

adds value without increasing the firm’s cost of risk (Harrington et al., 2002). 

Meulbroek (2002a) reported that a similar experience to UGG occurred in another firm 

called Honeywell.  The firm benefited with large cost savings from practising an integrated 

risk management or ERM. Prior to ERM implementation, the firm’s risk management 

activities were dispersed throughout the firm. Accordingly, the firm purchased different 

individual insurance coverage for its traditional insurable risks. After 12 months of 

integrating its risk management activities, the firm bought a multiyear insurance that 

covered all traditional insurable risks in a single master insurance policy. Combining risks 

within a single policy actually creates value as it protects the firm from paying “excessive” 

insurance premiums (Meulbroek, 2002a). 

Another case study was reported by Aabo et al. (2005) about Hydro One, an early ERM 

implementer in 1999, which was then the largest electricity provider firm in Ontario, 

Canada and fully owned by the Ontario Government. Hydro One implemented ERM 

successfully and has become a point of learning reference for risk managers from the 

World Bank, the Auditor General of Canada, Flour Corporation, Toronto General 

Hospital/Universal Health Network, and other firms from various economic sectors (Aabo 

et al., 2005) and thus, supporting the application of institutionalisation theory in this study.  

Consistent with other case studies (Harrington et al., 2002; Stroh, 2005) and empirical 

studies (Beasley, Pagach, et al., 2008; Liebenberg and Hoyt, 2003; Pagach and Warr, 

2008), Hydro One also appointed a CRO or risk manager when it implemented ERM.  

The backbone of the ERM at Hydro One was an enterprise-wide risk management policy 

and framework. It should be noted that Hydro One’s ERM framework was developed 

based on the AS/NZS 4630. Its policy outlines the definition and characteristics of ERM, 

seven management policies, relevant governance structures necessary to make ERM work, 

and definitions of risk categories. The characteristics of ERM, as evidenced in Hydro 

One’s ERM policy (Aabo et al., 2005, p. 64) includes (1) the use of an enterprise-wide 
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portfolio approach to manage risks, (2) the scope of risks managed, covering all key 

business risks, (3) the establishment of an Executive Risk Committee, and (4) the creation 

of a CRO who is responsible for providing support to other governance structures 

(including the President, CFO, Senior Management Team and key managers).  The CRO is 

also responsible for developing risk management policies, frameworks and processes, and 

facilitating risk assessments across the firm. These characteristics match the descriptions of 

ERM provided by the reviewed frameworks (COSO, 2004), standards (AS/NZS 4360, 

2004) and scholars (Beasley et al., 2005; Meulbroek, 2002b; Nocco and Stulz, 2006). It 

can be argued that the inclusion of governance structures within ERM policy is signalling 

the influence of governance structures on ERM implementation. This is supporting this 

study’s expectation that ERM implementation is associated with governance structures.   

It should be noted that Hydro One regarded ERM as significant to the firm’s sustainability 

and good corporate governance in several ways. For example, the firm experienced 

improved credit ratings, lower cost of debt, improved capital expenditure processes as a 

result of the reduction in all major risk categories, as well as a much better understanding 

of the firm’s risks and how to manage those risks among employees across all levels of the 

organisation. Evidently, ERM implementation has led to an impressive change to risk 

awareness across the entity as suggested by Meulbroek (2002b) and Nocco and Stulz 

(2006). These intangible benefits of ERM imply that ERM implementers may not be 

restricted to firms with the likelihood of facing financial distress but include those firms 

that are serious about managing their business risks effectively; to improve and maintain 

their ability as a going concern in an ever changing and competitive business environment.  

In addition, Stroh (2005) reported on the implementation of ERM at the UnitedHealth 

Group; a company that provides a full spectrum of health benefits, services, and resources 

as well as data and analytical tools and services to all sectors of healthcare in the US. The 

vice president of Business Risk Management of the UnitedHealth Group claimed that 

ERM was implemented as an integral part of its culture, decision making processes, and 

governance processes as well as providing a meaningful contribution towards its mission 

(Stroh, 2005). Further, Stroh (2005) asserted that the ERM’s  objectives were to ensure 

strong governance and control – to identify and remediate business risks, to achieve 

alignment and awareness of leadership, to enable a “no surprise” management 
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environment, and to provide value-added consulting to the business. The firm claimed to 

receive its payback in every step of the implementation (Stroh, 2005). It was also claimed 

that the ERM implementation has contributed to the firm’s ability to meet the demands of a 

tumultuous business environment. Other benefits of implementing ERM, as noted by Stroh 

(2005), include a timely compliance to Sarbanes-Oxley and gaining unqualified external 

audit opinion, an increased awareness of the significant downside as well as upside risks 

that it can capitalise for long-term competitive advantage. 

More importantly, the UnitedHealth Group case study also provides insights into the 

factors driving ERM implementation. Among the factors identified are (1) strong executive 

backing and sponsorship, (2) the involvement of an internal audit as an independent 

validation mechanism to all ERM processes and providing consultation to management on 

the best practice improvements to mitigate risk, (3) the establishment of a “risk expert 

network/group” responsible for aggregating risk information and creating global portfolio 

views of risk while acting as a facilitator and advisor to units/departments that own the 

business risks. Hence, this expert group is very important in providing best-practice 

development and consultative support for all business risk owners, and (4) having a team 

of diverse people from different industries and functions, such as Big 4 consulting, 

banking, manufacturing, auditing, regulatory, finance, technology, process engineering, 

strategic planning and quality.   

In short, these three case studies imply that firm characteristics and governance structures 

are important factors for ERM implementation. Some of the insights gained from the case 

studies support empirical findings while the others challenge academic researchers to 

further research ERM implementation issues. For example, the case studies provide 

evidence of early implementers that were financially healthy. This evidence challenges the 

expectation of most prior empirical studies that hypothesised firms that are more likely to 

face financial distress are more likely to implement ERM (Beasley et al., 2005; Beasley, 

Pagach, et al., 2008; Liebenberg and Hoyt, 2003; Pagach and Warr, 2008).  Hence, this 

evidence rationalises the application of agency theory and signalling theory in this study.  
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Francis and Paladino (2008) reported the results of an extensive six month study of ERM 

implementation at seventeen leading private and public sector organisations in the US. The 

objectives of the study were to investigate how holistic risk management through ERM 

enables objectives achievement, to identify best practices in ERM implementation, and to 

examine ERM trends in identifying a firm’s threats and risks. The authors highlighted a 

major issue with ERM implementation. That is, most companies still do not define risk 

holistically while they are not integrating supplier, customer, project management, 

competitor, pricing, record management, security and many other risks. This finding is 

supported by the survey of Beasley et al. (2009) which was discussed previously.  

Although the overall findings of Francis and Paladino (2008) provide evidence supporting 

the notion that ERM is indeed a strategy, there were only five best practice firms.   

The authors considered these firms as best practice mainly for their formal treatment of 

ERM as a strategic and highly regarded process, not an event. This formalisation 

emphasises commitment to ERM while raising its importance and visibility in 

organisations (Francis and Paladino, 2008). The best practice firms formally incorporated 

ERM into their overall strategic and business planning processes, and regularly used ERM 

in their normal course of business operations. The study also reveals that none of the non-

best practice firms fully embedded ERM in their corporate strategic process; while, the 

best practice firms embedded ERM up to 40% in their corporate strategic process. The 

findings also show that the best practice firms conducted ERM process activities more 

frequently – weekly, monthly and quarterly. In contrast, non-best practice firms mostly 

conducted the activities biannually or annually.  

The study identified two other primary best practices. First, the best practice firms invest 

more heavily in a range of tools and infrastructure to capture information, conduct risk 

analyses, and communicate results throughout their organisations. These process tools also 

assist the firms with increased transparency and broad and deep employee usage (Francis 

and Paladino, 2008). In this regard, the use of extensive automated data capturing and 

reporting of risk measures differs significantly between the best practice firms and non-

best practice firms. The best practice firms are more likely to use a variety of software 

applications to perform ERM while almost all of the non-best practice firms use only 

Microsoft Office. It was also found that 100 percent of the best practice firms aggregate 
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risk metric data across their organisation; while, only 38 percent of the non-best practice 

firms do the same. This finding supports the view of Meulbroek (2002b) and Meulbroek 

(2002a) that technology advancement enables ERM implementation in today’s business.  

Second, the other primary best practice is having formal training to enable understanding 

of risk management at the individual level. Francis and Paladino (2008) reported that 

formal training is more rigorous at the best practice firms.   

Overall, the reviewed case studies highlight the benefits and barriers of ERM 

implementation. However, neither benefits nor barriers have been statistically tested in 

relation to ERM implementation. Thus, this is a golden opportunity for this study to 

include both perceived barriers and benefits into the investigation within the context of this 

study. 

 

2.3.4 ERM Implementation and Organisational Performance 

Changing political, social and economic conditions, including the 2008 financial crisis, 

exert significant influence on corporate performance (Andersen, 2008) and pose a 

significant risk for business entities (Andersen, 2008; Hagigi and Sivakumar, 2009).  

Furthermore, energy price shocks during 2008, the dampening effect of the financial crisis, 

global warming and other environmental effects constitute important risk factors (Hagigi 

and Sivakumar, 2009) that could affect organisational performance. Therefore, it is 

important that the risks be managed in an integrated manner so that the interrelated nature 

of the various risk elements can be examined by ERM people to address the complexity 

impediment, as integrated risk management leads to enhance efficiency and cost reduction 

(Hagigi and Sivakumar, 2009) as well as advanced risk awareness that improves 

operational and strategic decisions (Bromiley et al., 2015; Farrell and Gallagher, 2015; 

Grace et al., 2015; Hoyt and Liebenberg, 2015). While effective risk management may not 

reduce or eliminate risk (Hagigi and Sivakumar, 2009), and that risk may still go 

unidentified (Hill, 2008, p. 36), it is important to understand that risk management failure 

may lead to catastrophe (Vamos, 2008, p. 52). Hence, organisations are implementing 

ERM to manage risk holistically (Bohnert et al., 2017; Lundqvist, 2014) and the interest in 

ERM continues to grow (Bohnert et al., 2017; Hoyt and Liebenberg, 2015). 
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The strategic role of ERM can be seen clearly in the COSO definition: ‘... applied in 

strategy setting and across enterprise, ... to provide... assurance regarding the achievement 

of entity objectives’. As a strategic planning tool to effectively manage risks which come 

from uncertain events, ERM implementation is perceived as capable of driving firms 

towards achieving their goals and objectives in the long-run (Beasley, Branson, et al., 

2008; Beasley et al., 2009; Beasley et al., 2006; Beasley and Frigo, 2007; Beasley, Pagach, 

et al., 2008; Florio and Leoni, 2017; Francis and Paladino, 2008; Gates, 2006; Grace et al., 

2015; Huberman, 1997; Karanja, 2017; Krause and Tse, 2016; Lundqvist, 2014; 

Meulbroek, 2002a, 2002b; Nocco and Stulz, 2006; Paladino et al., 2009; Viscelli et al., 

2017; Weitzner and Darroch, 2010). Furthermore, many perceived that firms implemented 

ERM for its benefits and its capability to improve firm value (Bohnert et al., 2017; 

Bromiley et al., 2015; Eckles et al., 2014; Farrell and Gallagher, 2015; Florio and Leoni, 

2017; Gatzert and Martin, 2015; Grace et al., 2015; Hoyt and Liebenberg, 2011, 2015; 

Karanja, 2017; Krause and Tse, 2016; Viscelli et al., 2017) and not for random reasons 

(Bromiley et al., 2015).  

The reviewed case studies have provided supporting evidence for this belief. As discussed, 

the case studies report a range of benefits including intangible ones that were experienced 

by ERM implementers. For example, ERM implementation was found to result in 

protection against unmanaged risks, cost savings, generation of sufficient internal funds for 

financing activities, and avoidance of earnings volatility (Harrington and Niehaus, 2003; 

Harrington et al., 2002). Aabo et al. (2005) reported the following benefits: improved 

credit rating, lower cost of debt, and improved capital expenditure processes as a result of 

the reduction in all major risk categories. In addition, there was an impressive change to 

risk awareness as well as a much better understanding of the firm’s risks and how to 

manage those risks among employees across all levels of the organisation. Furthermore, 

another company benefited from the ability to meet demands of a tumultuous business 

environment and increased understanding of risks in deciding which risk to capitalise on 

for long-term competitive advantage (Stroh, 2005). Based on this evidence, it seems that 

ERM is indeed able to improve organisational conditions leading to better organisational 

performance.   
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However, little is known as to what extent ERM implementation affects firm values (Hoyt 

and Liebenberg, 2015) and in particular, organisational performance. Until recently, ERM 

literature reviewers reported that  the literature supporting the expectations is scarce and 

have yet to be conclusive despite growing interest on ERM (Bohnert et al., 2017; Gatzert 

and Martin, 2015; Grace et al., 2015; Krause and Tse, 2016). In this regard, another aspect 

of ERM implementation that has been examined is its impact on firm value in various 

measures by a number of research especially in recent years (Bohnert et al., 2017; 

Bromiley et al., 2015; Eckles et al., 2014; Farrell and Gallagher, 2015; Florio and Leoni, 

2017; Gatzert and Martin, 2015; Grace et al., 2015; Hoyt and Liebenberg, 2011, 2015; 

Karanja, 2017; Krause and Tse, 2016). Early studies on the relation between ERM 

implementation and performance were the attempts of Beasley et al. (2008) and Gordon et 

al. (2009). As reported in Section 2.3.1, Beasley et al. (2008) attempted to examine the 

impact of ERM in terms of benefits or costs related to shareholders’ wealth. However, 

their general result was that there is no aggregate significant market reaction to ERM 

implementation for either the financial service or nonfinancial service firms. As for 

Gordon et al. (2009), they found a contingent but not direct relationship between ERM and 

performance as mentioned in Section 1.4. Furthermore, their findings are preliminary, 

inconlusive and not generalisable.  

Due to the growing interest on ERM implementation’s contribution to firm value, a few 

more recent studies have been conducted in pursuit of gaining more insights on this 

linkage. Recent studies reported in Section 2.3.1 indicate that ERM implementation is 

associated with financial performance such as cost and revenue efficiency (Grace et al., 

2015), reduction in stock return volatility and higher profits per unit or risk (Eckles et al., 

2014) and return on assets (McShane et al., 2011). Moreover, Farrell and Gallagher (2015) 

examined the valuation implications of ERM maturity on the 2006 to 2011 data from a 

final sample of 225 respondents across different industries found that firms with mature 

ERM levels exhibited higher firm value, which was measured using Tobin’s Q. Earlier, 

using the same measure, (Hoyt and Liebenberg, 2011) revealed a strong positive 

correlation between ERM adoption and firm value. Later, Hoyt and Liebenberg (2015) 

revealed that ERM implementation is associated with increased profits per unit of risk. 

Additionally, Florio and Leoni (2017) found that advanced levels of ERM implementation 

firms gained better financial performance and market evaluation. 
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Most of these findings indicate the relationship between ERM implementation and 

financial performance. Hence, this limited literature emphasises the need for more research 

to further investigate the relation between ERM implementation and a broader scope of 

organisational performance inclusive of both financial and non-financial. This limited 

literature also highlights the influence of environmental uncertainty on ERM 

implementation. Accordingly, in pursuit of enriching the relevant literature, this study will 

add both environmental uncertainty (as another determinant variable) and organisational 

performance into the model of this study for empirical investigation. 

 

2.4 Chapter Summary 

In summary, the literature review reveals that the results of prior studies on ERM 

implementation are limited, mixed, inconclusive and cannot be generalised while generally 

focused on the factors associated with the initial adoption decision and were predominantly 

conducted in the US and Canada. The review also reveals that most previous studies are 

biased towards claiming that financial distress is the main driver for ERM implementation 

while little attention was given to other factors. In other words, the prior literature does not 

provide general clues about the factors that are associated with ERM implementation. 

Moreover, insights from the literature review provide indications that ERM 

implementation is firm specific and influenced, to some extent, by firm characteristics. As 

ERM implementation seems to vary across firms, it may also vary across jurisdictions, 

especially if different corporate governance rules and regulations are used. It is also clear 

that ERM is not widely employed by firms despite all the attention given to ERM. While 

this literature review indicates that extant literature on ERM is largely focused on financial 

characteristics, existing evidence about the influence of governance structures on ERM 

implementation was drawn from only three studies (Beasley et al., 2005; Desender, 2007; 

Fraser and Henry, 2007). Additionally, the literature review provides indications of the 

barriers and benefits experienced by ERM implementers as well all the impact of ERM 

implementation of performance.  
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Overall, there is a clear need for more research to understand the determinants, barriers and 

the influence of ERM implementation on organisational performance. The variables to be 

included in this study, as enlisted in the summary of each of Section 2.3 earlier, are 

industry, leverage, environmental uncertainty, risk management committee, internal audit 

function, risk culture, ERM benefits and barriers, and organisational performance.  

Mixed, inconclusive and limited literature on ERM implementation suggests that a single 

theory may not be able to fully explain the relationship between ERM implementation and 

its determinants, barriers and outcomes. Hence, this study relies on multiple theoretical 

perspectives of agency, signalling and institutional theories to seek insights into its 

investigations about ERM implementation. The following chapter presents the hypotheses 

development of the study. 

 

 



Chapter 3 Hypotheses Development 

65 

 

Chapter 3 Hypotheses Development 

 

 

3.1 Introduction 

This chapter details the hypotheses development for the study based on the theoretical 

model depicted in Figure 1.1., the theories discussed in Section 2.2 and the reviewed 

literature. It outlines the rationale for each hypothesis related to the selected variables – 

determinants, barriers and outcomes (benefits and organisational performance). The main 

objective of this chapter is to develop the hypotheses for this study. The hypotheses 

pertinent to this study are largely guided by the reviewed literature and the central 

arguments derived from agency, institutional and signalling theories as recommended by 

Hair et al. (2014).  

The chapter has six sections. Section 3.2 provides a discussion of the hypotheses 

development for the determinants, Section 3.3 presents a discussion of the hypothesis 

development for the benefits, Section 3.4 provides a discussion of the hypothesis 

development for the barriers to ERM implementation, and Section 3.5 provides a 

discussion of the hypothesis development for the organisational performance. Section 3.6 

presents the chapter’s summary.  

 

3.2 Hypotheses Related to Determinants 

Different firms within different industries, operating environments, localities and 

jurisdictions are affected by different sets of risks. In addition, firms’ specific 

characteristics also differ from one firm to another. As noted in Section 1.5, no industry or 

jurisdiction is immune from ineffective risk management (Brown et al., 2009). Therefore, 

the extent of risk management approach may vary dependent upon firms’ characteristics. 

By implication, ERM implementation is expected to be influenced by firms’ risk factors, 

such as those related to organisational complexity, rapid organisational change, and 
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business operations and environment. The following are the hypotheses developed 

regarding factors that could be associated with ERM implementation.  

Industry – Previous studies suggest that industry influences ERM implementation (Aabo 

et al., 2005; Beasley et al., 2005; Beasley, Pagach, et al., 2008; Colquitt et al., 1999; 

Kleffner et al., 2003; Liebenberg and Hoyt, 2003; Pagach and Warr, 2008). However, 

earlier evidence on the relationship between industry and ERM implementation is limited 

and thus, not yet authoritative. Previous studies have provided evidence that firms 

implementing ERM are mainly affiliated with finance (Beasley et al., 2005; Beasley, 

Pagach, et al., 2008; Colquitt et al., 1999; Liebenberg and Hoyt, 2003; Paape and Speklé, 

2012; Pagach and Warr, 2011; Pagach and Warr, 2008), insurance (Beasley et al., 2005; 

Beasley, Pagach, et al., 2008; Eckles et al., 2014; Grace et al., 2015; Kleffner et al., 2003) 

and energy (Aabo et al., 2005; Beasley, Pagach, et al., 2008) industries, which are highly 

regulated.  Note that these industries fall into the services industries. 

Additionally, firms in regulated industries such as financial and insurance, as well as 

education have been found to have a higher level of ERM implementation than other firms 

(Beasley et al., 2005). Consistently, Beasley et al. (2005) and Beasley et al. (2008) noted 

that regulatory calls have influenced ERM implementation among these firms. For 

example, the authors cited the Basel II capital framework that requires financial firms to 

give more emphasis to risk management in order to reduce minimum capital requirements. 

The regulations for the energy industry have tightened following the collapse of Enron, 

one of the largest energy firms in the US. In addition, commencing in 2003, the inclusion 

of ERM in rating agencies’ credit rating evaluation of financial firms’ (Maxwell, 2008) has 

also encouraged ERM implementation among financial institutions (Beasley, Pagach, et 

al., 2008).   

Notably, regulated industries are connected to and deal with public interests. For example, 

financial and insurance firms deal with public money. It is argued that higher regulation is 

imposed to protect the public interests from the resultant disasters in the case of financial 

distress among firms in these industries as well as from mismanagement or fraud. It is also 

argued that agency costs and financial distress risk are inherently greater in regulated 

industries. The risk is potentially higher as the public are unable to monitor business 
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managers’ actions. If there are no additional regulations, risk-averse managers will be more 

likely to pursue their personal interests (Douglas, 1989).   

ERM implementation could prevent managers from pursuing their own self-interest at the 

expense of the shareholders’ interests. The theoretical arguments presented in Section 2.2 

clearly show that ERM implementation reduces the agency costs between shareholders and 

management. Furthermore, the holistic and collaborative nature of ERM implementation 

demotivates and leaves little space for managers to pursue their own personal benefits. 

This, in turn, provides a capable signal that the firm is complying with good governance 

practices, which can be associated with better future performance. In the case of firms in 

regulated industries, it is argued that they are signalling their compliance with regulations 

and their gearing of risk management towards the best interests of the shareholders and the 

public to the capital markets. Within the Australian context, it was found that mining firms 

have been reporting a considerable level of risk information (Carlon et al., 2003) and that 

firms engaged in the mining/oil industry were associated with voluntary derivative 

instrument disclosures more than industrial firms (Chalmers, 2001).   

 Nevertheless, regardless of the findings of prior studies, it is hypothesised in this study 

that companies not confined to regulated industries are more inclined to implement ERM 

because of the increased pressure following the 2008 global financial crisis and the revised 

Principle 7 of the ASX CGPR. Section 2.2 noted that pressure could lead to the 

institutionalisation of ERM practices. Based on signalling theory, the resultant pressure 

triggers more companies to implement ERM to signal their serious commitment to manage 

risk effectively and to maintain their future going concern and minimise income volatility. 

The case study of Mikes (2009, p. 26) supports this argument, as it reported that a bank 

implemented ERM following a series of strategic mistakes and financial losses. The bank’s 

reason for implementing ERM was to signal that ‘it had got a grip on the situation’. In 

addition, according to institutional theory, internal and external pressures may also lead 

companies to implement ERM to restructure their risk management approach in 

accordance with corporate governance guidelines and the current trends in their respective 

environment. Further, even though no industry or jurisdiction is immune from ineffective 

risk management, effective risk management is critical for firms operating within high risk 

environments, such as in the biotechnology industry (Brown et al., 2009). However, given 
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that given the indication from the literature that firms in regulated industries or services 

industries, were the most that implemented ERM, it is hypothesised that:  

H1: The extent of ERM implementation is positively associated with firms in service 

industry classification. 

Leverage – The leverage ratio indicates the extent to which the business relies on debt 

financing. A firm with high leverage will benefit from the interest tax shield  (Almeida and 

Philippon, 2008). However, high leverage indicates possible difficulty in paying interest 

and principal amounts while obtaining more funding. Higher leverage also indicates that a 

firm is closing in on its debt covenant thresholds (Karim, Lacina, and Rutledge, 2006) and 

thus having a higher probability of bankruptcy or default, or financial distress (Meulbroek, 

2002a, 2002b; Nocco and Stulz, 2006; Pagach and Warr, 2008).   

Given that higher leverage is associated with higher financial distress risk, risk 

management scholars predict high leverage firms to be more likely to implement ERM to 

avoid higher cost of capital, financial distress risk (Meulbroek, 2002a, 2002b; Nocco and 

Stulz, 2006) and the associated costs of financial distress (Almeida and Philippon, 2008; 

Pagach and Warr, 2008). In addition, from the standpoint of signalling theory, it is argued 

that high leverage firms are motivated to signal to the market their effort in reducing 

financial distress risk, improving their financial condition, avoiding the expected costs 

associated with bankruptcy and complying with good governance practices by 

implementing ERM.   

Moreover, it is now widely accepted that agency conflicts affect firms’ policy choices 

(Morellec and Smith, 2007) due to information asymmetry problems.  Shareholders cannot 

control their firm’s investment policy while at the same time management tends to 

overinvest for their own private benefit (Morellec and Smith, 2007).  However, 

shareholders have power over their firm’s risk management strategy through the board as 

the board is responsible for approving financial decisions (Morellec and Smith, 2007).   

Previous studies regarding the relationship between leverage and ERM implementation 

have produced mixed results. Liebenberg and Hoyt (2003), Pagach and Warr (2008) and 

McShane et al. (2011) confirmed the expectation that higher leverage firms are more likely 
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to implement ERM but, Beasley et al. (2008), Hoyt and Liebenberg (2011) and Farrell and 

Gallagher (2015) found a negative association between ERM implementation and leverage. 

In view of the limited literature, this study turns to the finance literature on a narrower 

view of risk management that is not as holistic as ERM. Morellec and Smith (2007) found 

that the benefits of risk management are positively associated with the severity of a free 

cash flow problem.  Similarly, Purnanandam (2008) found a positive relation between 

leverage and commodity hedging in the presence of the likelihood of financial distress. 

Purnanandam (2008) highlighted that the risk management activity incentives disappear if 

there is no financial distress cost. Given the holistic nature of ERM and that financial risk 

management is part of ERM, it is plausible to consider these studies as providing an 

indication of a possible linkage between ERM implementation and leverage.   

Following the above discussion, this study argues that ERM implementation not only 

reduces the agency costs in relation to high leverage but also the risk of financial distress 

associated with firms’ high leverage. This in turn, could lead to better organisational 

performance. Moreover, ERM implementation could be signalling that high leverage firms 

are putting efforts to reduce their financial distress risks. It is therefore, hypothesised that: 

H2: The extent of ERM implementation is positively associated with a firm’s leverage. 

 

Environmental Uncertainty – The discussions in the previous chapters provide a strong 

rationale for this study to examine the relationship between environmental uncertainty and 

ERM implementation. As written in Section 1.1, risk itself means the effect of uncertainty 

on organisations’ objectives while ERM is the risk management approach to manage risks 

effectively and holistically. This statement is indicating that ERM implementation is 

somewhat related to environmental uncertainty faced by organisations. 

There are several factors justifying the existence of the relation. First, as noted by earlier 

scholars, researchers and commentators ERM is a strategic planning tool to weather 

uncertainties. They also believe that ERM is a useful strategy for firms to effectively 

manage material business risks arising from uncertainties within their operating 

environment (Beasley, Branson, et al., 2008; Beasley et al., 2009; Beasley et al., 2006; 

Beasley and Frigo, 2007; Beasley, Pagach, et al., 2008; Economist Intelligence Unit 
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Limited and SAS, 2008; Florio and Leoni, 2017; Francis and Paladino, 2008; Gates, 2006; 

Grace et al., 2015; Hagigi and Sivakumar, 2009; Huberman, 1997; Karanja, 2017; Krause 

and Tse, 2016; Lundqvist, 2014; Meulbroek, 2002a, 2002b; Nocco and Stulz, 2006; 

Paladino et al., 2009; Viscelli et al., 2017; Weitzner and Darroch, 2010; Wu et al., 2015).  

Second, a firm always faces uncertainties to some extent as long as it is doing business in 

non-risk free markets (Nocco and Stulz, 2006) regardless of its financial status or success 

(Meulbroek, 2002a, 2002b). For example, successful and market leading firms like 

Microsoft and Nestle need effective risk management strategies to avoid the risk of 

financial distress from being exposed to uncertain events (Hagigi and Sivakumar, 2009; 

Meulbroek, 2002a, 2002b). Third, to remain viable, organisations need to adapt to their 

operating environment (Duncan, 1972; Phua, 2007). In this regard, there is a critical need 

to monitor and provide timely feedback on the uncertainties within their operating 

environment.   

As noted in Section 1.4, Gordon et al. (2009) failed to obtain significant result that 

environment uncertainty is a contingent variable between ERM and firm performance. 

Chapter 2 noted that UGG overcame the threat from weather uncertainty to its profit 

through ERM implementation (Harrington and Niehaus, 2003; Harrington et al., 2002). In 

addition, Beasley et al. (2009) suggested that ERM implementation should be able to 

provide knowledge about an organisation’s key risk exposures to boards and management 

to assist them in making better decisions that lead to preserving and enhancing 

stakeholders’ value. Moreover, following the collapse of large Australian corporations, 

Carlon et al. (2003) highlighted the lack of risk reporting transparency in terms of 

corporate risks and uncertainty in Australia.  Thus, it can be argued that, although prior 

studies on ERM have not examined direct relationship between environmental uncertainty 

and ERM, the reviewed literature provides some indications that ERM implementation 

leads to better decision making as firms have a better understanding of their risks and 

uncertainty. 

From a theoretical perspective, the relationship between environmental uncertainty and 

ERM implementation could also be based on the agency, institutional and signalling 

motives. Following agency theory, managers are motivated to reduce the risk from 
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uncertainty because they have invested their human capital in their organisations and their 

incomes are tied to their organisation’s performance (Miller and Chen, 2003). Thus, the 

undiversified position (Meulbroek, 2002a, 2002b) encourages managers to reduce their 

firms’ risk to avoid financial performance volatility and bankruptcy (Miller and Chen, 

2003). In the absence of a monitoring mechanism to control them, managers tend to seek 

risk management activities that only benefit them at the expense of shareholders’ interests. 

In relation to this, as noted before, ERM implementation minimises information 

asymmetry and reconciles the risk preference difference between the board and 

management, thereby reducing the agency costs. In conjunction to the reduction in agency 

costs, ERM implementation should be able to navigate an organisation away from financial 

distress risk and bankruptcy while providing the organisation with a capable signal of firm 

quality and future earnings potential to the capital market. 

It should be noted that in view of the risk of financial distress and the likelihood of 

bankruptcy threat from uncertainty, shareholders are probably not indifferent to risk 

management, especially ERM. The 2008 global financial crisis provides evidence that 

shareholders cannot diversify away risk and that they have to rely on effective risk 

management (Weitzner and Darroch, 2010). As noted earlier, the crisis has also created 

greater pressure on firms to make improved risk disclosure. Therefore, it can be argued that 

uncertainty may drive companies to follow the institutionalised practices within their 

environment, such as implementing ERM. Furthermore, board and shareholders will 

support manager’s efforts to reduce their firm’s risks through ERM implementation as they 

also do not desire volatility in financial performance that could affect their dividend 

payout.   

However, as noted by Brown et al. (2009), even though the policy is set by the board, the 

responsibility for managing risk rests not with the board but the management.  When in a 

situation of uncertainty, managers’ choices are not always rational as they may be more 

risk averse and favour inaction over action when faced with risky ventures (Hagigi and 

Sivakumar, 2009). After all, it is well documented that decision makers prefer to avoid 

ambiguity or uncertainty and prefer known probabilities of outcomes. In the absence of an 

effective risk management, this could lead to managers neglecting future opportunities that 

have some potential losses while increasing the agency costs. Therefore, ERM 
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implementation may reduce uncertainty, which enables managers to make more informed 

decisions rather than abandon future opportunities, as they are more clear about income 

probability (Hagigi and Sivakumar, 2009).   

Again, it is clear that ERM implementation could minimise the agency costs and the risk of 

financial distress in the presence of uncertainty. Subsequently, it is expected that both 

shareholders and management would want to signal the implementation of ERM as their 

effective risk management strategy to the capital market. Hence, the signalling motive for 

ERM implementation, as boards and management signal that they are prepared to face 

uncertainty because they have complete information about their business risks and 

uncertainty facing their organisation. As highlighted earlier, Mikes (2009) noted that a 

bank implemented ERM to signal that ‘it had got a grip on the situation’; that is, it had 

addressed its previous problems of a downturn in its profitability. 

Based on the preceding discussions, it is suggested that there is an association between 

ERM implementation and environmental uncertainty. It can be argued that as a strategic 

planning tool, ERM supports strategic decision-making dealing with uncertainty. Thus, 

environmental uncertainty may lead to ERM implementation; but, the extent of ERM 

implementation may vary among firms as the environmental uncertainty level differs 

between organisations. It is argued that it would be easier to implement ERM if the firms 

are operating within low environmental uncertainty, resulting in a greater extent of ERM 

implementation. In contrast, firms facing high environmental uncertainty may face greater 

difficulty in ERM implementation, resulting with lower extent of implementation. 

However, it can also be argued that firms facing more risks would require more effective 

risk management to minimise the impact of environmental uncertainty on their objectives. 

Thus, such firms could have implemented ERM at a greater extent. Accordingly, this study 

hypothesises a non-directional hypothesis that: 

H3:  The extent of ERM implementation is associated with a firm’s level of 

environmental uncertainty. 

Risk Management Committee – The discussions in the preceding chapters suggest that 

ERM is naturally strategic rather than tactical and its implementation requires board’s 

consent and involvement. In addition to the responsibility to prepare corporate annual 
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reports, under the Principle 7 of the ASX CGPR, Australian boards are responsible for 

corporate risk management policy and disclosure. Principle 7 of the ASX CGPR also 

recommends that boards require management to establish effective risk management and 

internal control systems and then report on the effectiveness of the system in managing all 

material business risks to the board. It further recommends that the board discloses 

whether it has received assurance from the chief executive officer (or equivalent) and the 

chief financial officer (or equivalent) that the declaration provided in accordance with 

section 295A of the Corporations Act is founded on a sound system of risk management 

and internal control, and that the system is operating effectively in all material respects in 

relation to financial reporting risks4. Principle 7 also places an oversight responsibility 

upon boards to review at least annually the effectiveness of their firm’s risk management 

and internal control system. Principle 7 (pg. 33) clearly specifies, “failure to consider the 

reasonable expectations of stakeholders can threaten a company’s reputation and the 

success of its business operations”. Thus, it is apparent that the ASX CGPR places great 

emphasis on efforts to control conflicts and agency costs between management and 

shareholders. Principle 7 (pg. 33) also emphasises that “effective risk management 

involves considering factors which bear upon the company’s continued good standing with 

its stakeholders”. This emphasis not only reflects the underlying agency costs but also 

institutional and signalling theories. If a company does not comply with Principle 7 to 

manage its risk effectively, it may fall into financial distress, which will send a negative 

signal of its quality and performance to the capital market. Hence, to meet the institutional 

pressures, it can be argued that board oversight could ensure that ERM is implemented in 

the interests of the stakeholders, while avoiding financial distress risk and overseeing ERM 

implementation effectively without having to accept risk management practices that only 

benefit management.  

                                                 
4   Section 295A [Declaration in relation to listed entity’s financial statements by chief executive officer and 

chief financial officer] in Part 2M – Financial Reporting of the Corporations Act. The directors’ declaration 

under s295(4) can now only be made once the directors have received a declaration from the CEO and CFO, 

or equivalents that: (a) the financial records have been properly maintained, (b) the financial statements 

comply with accounting standards and (c) the financial statements and notes give a true and fair view. Any 

company not required to comply with section 295A of the Corporations Act should consider the range of 

means by which it may achieve the same ends and should include in its annual report a statement disclosing 

the extent to which it has achieved the aims of the provisions of section 295A during the reporting period and 

provide reasons for not doing so. 
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In line with this, Weitzner and Darroch (2010) argued that appropriate risk disclosure is 

neither possible nor credible in the absence of appropriate ERM.  Moreover, agency theory 

proposes that the interests of managers diverge from those of the owners (Jensen and 

Meckling, 1976); therefore, owners implement control mechanisms to counter managerial 

power and corporate governance to monitor management. With respect to strategy 

implementation and in line with agency theory, Brauer and Schmidt (2008) proposed that 

the board’s role in strategy implementation should be to ensure that the intended corporate 

strategy is realised.   

Parallel to the expectation that boards should contribute to corporate strategy (Brauer and 

Schmidt, 2008), Pugliese et al. (2009) reported that research on the relationship between 

boards and strategy has proliferated over the last four decades.   Given that ERM is an 

enterprise-wide, holistic and integrated risk management strategy, it is plausible to expect 

that boards do contribute to ERM implementation. ERM implementation could prevent 

managers from pursuing their own self-interest at the expense of the shareholders’ 

interests. The theoretical arguments presented in Section 2.2 clearly show that ERM 

implementation reduces the agency costs between shareholders and management. 

Furthermore, the holistic and collaborative nature of ERM implementation demotivates 

and leaves little space for managers to pursue their own personal benefits. This, in turn, 

provides a capable signal that the firm is complying with good governance practices, 

which can be associated with better future performance.   

Furthermore, implementing ERM, which is expected to cover every aspect and dimension 

of an organisation’s risk, would involve a significant amount of investment, inferring that a 

board’s consent and involvement is associated with ERM implementation. As ERM 

implementation requires both top-down and bottom-up cooperation of organisational 

members (Moeller, 2007; Nocco and Stulz, 2006), ERM implementation itself is 

potentially an important means for boards to monitor management’s responsibility with 

regard to risk management. As noted in Section 2.2, Brown et al. (2009) also argued that 

ERM implementation helps boards to ensure that management actively perform risk 

management processes in order to make more informed decisions. Furthermore, Kang, 

Cheng and Gray (2007) cited that boards themselves are one of the internal governance 

mechanisms intended to ensure that the interests of shareholders and managers are closely 
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aligned, and to discipline or remove ineffective management teams. Boards may delegate 

the risk management oversight responsibility to a sub-committee.  

For the purposes of this study, a risk management committee (RMC) is defined following 

Subramaniam et al. (2009, p. 317) and based on KPMG (2001). That is, “a sub-committee 

of the board of directors that provides enterprise risk management education at board level, 

establishes buy-in at board level for risk appetite and risk strategy, develops ownership of 

risk management oversight by the board, and reviews risk reports of the enterprise”. The 

appropriate committee may be the audit committee or another relevant committee 

(Council, 2007). It should be noted that, Principle 7 (pg.33) maintains that, “ultimate 

responsibility for risk oversight and risk management rests with the full board whether or 

not a separate risk management committee exists”. Kimbrough and Componation (2009) 

considered the risk oversight committee as an important mechanism relating to ERM. 

Similarly, several authors advocate that ERM be monitored at the highest levels of an 

organisation to ensure its effectiveness, that the ERM framework includes both financial 

and non-financial business risk and that the entire organisation is engaged in ERM (Brown 

et al., 2009; Kimbrough and Componation, 2009; Subramaniam et al., 2009; Yatim, 2010). 

Without appropriate oversight from the board, management may not implement ERM for 

shareholder value but for their own benefits, such as prestige, power, or gratification of 

professional zeal (Berle and Means, 1932). This is because, as agents, management are 

utility-maximising and risk-minimising decision makers who make self-interested 

decisions at the expense of the principals (Iyengar and Zampelli, 2009). These conflicts 

could affect the extent of ERM implementation. Given the implementation of ERM as a 

new organisational strategy, it is prudent for a board to formalise the change by 

establishing a committee (Fields, 2007) to oversee ERM implementation. Fields (2007) 

argued that the committee buffers the entire board from detailed involvement while helping 

retain a structural balance between control and collaboration. Therefore, the establishment 

of a RMC is significant to reduce agency costs, as Subramaniam et al. (2009) argued that 

RMC is potentially a critical resource for boards in meeting their risk management 

responsibilities. As noted earlier, the global financial crisis has emphasised the need for 

effective risk management, which many scholars have argued is achievable through ERM 
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implementation. This, in turn, makes the board oversight of risk management more 

important than ever (Bates II and Leclere, 2009).   

Based on anecdotal evidence, Subramaniam et al. (2009) noted that the establishment of 

RMCs have grown significantly in recent years, however, many of the RMCs were 

integrated or combined with audit committees. As noted earlier, firms now need to 

consider a broad range of risks including non-financial and non-quantitative risks such as 

operational, strategic, regulatory, reputational, environmental and others while at the same 

time, the volume and complexity of risks are escalating. Consequently, many companies, 

boards, investors and corporate governance observers have begun to question the capability 

of the audit committee to oversee the effectiveness of a company’s risk management 

(Bates II and Leclere, 2009). Academics and practitioners have also expressed the same 

concern as to whether the audit committee can render the risk oversight responsibilities 

efficiently (Brown et al., 2009; Fraser and Henry, 2007; Subramaniam et al., 2009; Yatim, 

2010). Obviously, there is much support for the formation of a stand-alone RMC as they 

argue that the RMC is more efficient in overseeing and monitoring the effectiveness of a 

company’s risk management or more precisely ERM. 

There are a number of concerns relating to the audit committee’s role as the overseer of 

ERM. Audit committees are already responsible for the oversight of auditing matters 

relating to their company’s financial systems and risk management relating to financial 

reporting. Thus, increasing their workload could lead to inefficiencies (Fraser and Henry, 

2007; Subramaniam et al., 2009; Yatim, 2010) for some audit committees if not all (Bates 

II and Leclere, 2009; Brown et al., 2009). ERM oversight requires a full understanding of 

the risk management system, beyond the normal scope and capabilities of audit 

committees, in order to be able to assess the overall risk profile of the company. This may 

necessitate the formation of a separate RMC to interface with and assist the board and 

audit committee (Bates II and Leclere, 2009; Brown et al., 2009; Fraser and Henry, 2007; 

Subramaniam et al., 2009; Yatim, 2010).   

In addition, oversight of non-financial risks that could become financial reporting risks 

presents formidable challenges to audit committees (Daly and Bocchino, 2006).  

Furthermore, insights from a roundtable meeting of 2000-plus directors, audit committee 
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members, and senior executives found that only one in four were “very satisfied” that the 

board of directors and the audit committee were effective in overseeing the potentially 

significant business risks facing the company – both financial and non-financial (Daly and 

Bocchino, 2006). Obviously, a proper governance structure is necessary to assist boards 

and management to manage risks holistically and is likely to help in managing business 

risks more effectively and risk reporting to the organisation’s stakeholders.  

The existence of a stand-alone RMC among Malaysian listed companies has been found to 

be positively associated with greater board expertise and board diligence (Yatim, 2010); 

while in Australia, it is positively associated with larger board size, higher financial 

reporting risk and lower organisational complexity (Subramaniam et al., 2009). However, 

related literature concerning the relationship between ERM implementation and the 

presence of a risk management committee is scarce and limited. As discussed in Chapter 2, 

RMC establishment occurs together with ERM implementation in some companies (Aabo 

et al., 2005; Harrington et al., 2002). In addition, Fraser and Henry (2007) implied a 

connection between the risk committee and ERM implementation while arguing that a risk 

committee consisting of members with a broad spectrum of expertise is more capable than 

the audit committee to oversee the effectiveness of ERM. It should be noted that, in line 

with other researchers, Fraser and Henry (2007) argued that a risk committee separated 

from the audit committee is more capable to oversee ERM. However, there is little 

empirical support for this proposition. Following the discussions in prior paragraphs and in 

consideration of Brown et al.’s (2009) view that an appropriate risk management 

governance model should be firm specific, this study argues that the presence of a RMC, 

either a stand-alone or an integrated with the audit committee, is likely to influence the 

extent of ERM implementation. Note that recent studies do not provide any evidence 

supporting this linkage except for indirect indications that have been discussed. 

The above discussions, suggestions from prior literature and implications of the applied 

theories, lead to the expectation that boards’ risk management committee is an essential 

component of a firm’s governance structures that influences ERM implementation. Despite 

the scarce literature pertaining to the link between the risk management committee, the 

arguments and indications of prior studies suggest a positive direction. Hence, this study 

posits that: 
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H4: The extent of ERM implementation is positively associated with a firms’ risk 

management committee. 

Internal Audit – To monitor the management’s risk management processes, boards need 

support from the internal audit function (IAF). This need is reflected by the ASX corporate 

governance guidance, which encourages listed entities to establish an internal audit 

function for carrying out an independent appraisal of the adequacy and effectiveness of 

their company’s risk management and internal control system. As mentioned earlier, The 

ASX encourages listed entities to have an internal audit function for carrying out an 

independent appraisal of the adequacy and effectiveness of their company’s risk 

management and internal control system. The guidance also encourages listed entities to 

ensure that the internal audit function is independent of their external auditor. In addition 

to that, Fraser and Henry (2007) and Goodwin-Stewart and Kent (2006b) noted that boards 

need support from the internal audit function to help with their ultimate responsibility for 

ERM. Boards need objective (Fraser and Henry, 2007) and independent assurance 

provided by internal audit on the effectiveness of controls and the accuracy of 

management’s assessment of controls (Stroh, 2005).   

The discussion in the above paragraph supports the agency theory’s stand that monitoring 

mechanisms can control and monitor the incidents of self-interested strategising as 

managers are thought to have a propensity to pursue their personal interests in the absence 

of significant shareholders’ control. Within the ERM implementation context, it is apparent 

that the internal audit function acts as a board’s monitoring mechanism to see that 

management implementation of ERM is as intended and does not derail from shareholders’ 

value maximisation goals. Through the board, shareholders can also monitor the 

implementation as the board is required to review the process and receive reports on a 

regular basis from the internal audit function.   

It has been documented that the internal auditing role has expanded and increased as 

internal auditing has evolved to encompass operational auditing, risk assessment, IT 

assurance services, and more (Speklé, van Elten, and Kruis, 2007). Thus, it is more likely 

that an internal audit function is a complementary governance mechanism to alleviate the 

presence of information asymmetry problems between boards and management (Goodwin-
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Stewart and Kent, 2006a) given the internal auditing focus on risk management and 

internal controls (Sarens, De Beelde, and Everaert, 2009). The internal auditing focus on 

risk management and internal controls comes from the practice of risk-based internal 

auditing while the latter is an important contributor to effective risk management (Allot, 

1996).  

In fact, Castanheira, Rodrigues, and Craig (2010) noted that the Standards and Practice 

Advisories of the Institute of Internal Auditors (IIA) encourage internal audit’s 

involvement in ERM. For example, Practice Advisory 2100-3: Internal Auditing’s Role in 

the Risk Management Process and Practice Advisory 2100-4: Internal Auditing’s Role in 

Organizations without a Risk Management Process. An independent and objective internal 

audit function serves both management and boards. While being the boards’ monitoring 

mechanism, the internal audit function is also part of the organisation’s risk management 

system (Spira and Page, 2003), which assists the organisation in identifying, evaluating, 

and implementing risk management and controls to address those risks pointed out by the 

IIA’s practice advisory.   

From the stand point of agency theory, ERM implementation is more likely to assist 

companies in limiting their financial distress risk to a level agreed by both contractual 

parties and is more likely to maximise firm value (Meulbroek, 2002a, 2002b; Nocco and 

Stulz, 2006). The independent appraisal conducted on ERM by the internal audit function 

contributes towards reducing information asymmetry between management and 

shareholders. Obviously, this discussion highlights that the internal audit function’s 

contribution and involvement in ERM could further reduce the agency costs between 

stakeholders and management. Subsequently, the potential signalling effect of ERM 

implementation is highlighted. As the internal audit’s independent appraisal monitors put 

ERM implementation on the right track to deliver the best possible outcomes, ERM 

implementation becomes a more powerful signal of firm value and quality. Furthermore, 

according to institutional theory, internal auditors’ socialisation and professional 

networking especially among members of the IIA could assist in institutionalising ERM 

implementation.  
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Past research on internal auditing provides support that the internal audit function is highly 

involved in risk management (Allegrini and D'Onza, 2003; Beasley et al., 2005; Selim and 

McNamee, 1999), including in Australia (Goodwin-Stewart and Kent, 2006a; 

Subramaniam et al., 2015; Zwaan et al., 2011).  Goodwin-Stewart and Kent (2006a) found 

a strong relationship between internal audit and the level of commitment to risk 

management among Australian companies and a weak association between the use of 

internal audit and strong corporate governance. Zwaan et al. (2011) provided evidence of 

the importance of internal audit’s involvement in ERM. They found internal audit 

involvement in ERM leads to more reporting of breakdowns in risk procedures to the audit 

committee. More recently, Subramaniam et al. (2015) found that internal audit oversight of 

firm’s carbon mitigation plan is more likely to contribute to high level of carbon risk 

integration in ERM.  Beasley et al. (2005) in the US, found a positive association between 

the CEO and the CFO requests for internal auditors’ involvement in ERM with the extent 

of its implementation. A case study conducted in 2005 by Sarens et al. (2009) revealed that 

internal auditors’ unique knowledge about risk management and internal control, combined 

with appropriate interpersonal and behavioural skills provides a significant level of 

comfort to the audit committee in cases where the audit committee is responsible for the 

risk oversight. However, Fraser and Henry (2007) argued that some internal audit 

functions may not possess an in depth understanding of risk in order to assess the 

appropriateness of ERM. In this case, the internal audit function may not be able to support 

ERM adoption. However, Fraser and Henry (2007) argued that some internal audit 

functions may not possess an in depth understanding of risk in order to assess the 

appropriateness of ERM. In this case, the internal audit function may not be able to support 

ERM adoption. Note that recent studies do not provide any evidence supporting the 

linkage between ERM implementation and internal audit function. 

Nevertheless, from the above discussions, suggestions from prior literature and 

implications of the applied theories, lead to the expectation that the internal audit function 

influences ERM implementation. Following this argument, the following hypothesis is 

developed:    

H5: The extent of ERM implementation is positively associated with a firms’ internal 

audit function. 
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Risk culture – refers to the culture within which the right people do the right thing at the 

right time regardless of the circumstances that is critical to an organisation's ability to seize 

the right opportunities (PricewaterhouseCoopers, 2009). It should be noted that, earlier, 

Bozeman and Gordon (1998) defined risk culture as managers’ perceptions on the risk-

taking behaviour of their co-workers and superiors. However, Bozeman and Gordon’s  

(1998) definition came before the ERM concept was formally introduced by the COSO 

ERM Integrated framework in 2004. Moreover, Bozeman and Gordon’s  (1998) definition 

appears shallower than that of the PricewaterhouseCoopers’ (2009) while the latter appears 

more contemporary and concomitant with the ERM concept. Thus, for the purposes of this 

study, the definition of PricewaterhouseCoopers (2009) was opted. Within healthy risk 

culture, employees know and do the right thing even when there is no one watching, thus, 

business units and employees enterprise-wide know the best ways to manage the firm’s 

risks and that managing the risks is everybody’s responsibility (Hanssen, 2005). Section 

1.2 noted that, Hanssen (2005) argued that a strong risk management culture supports the 

establishment of an organisation’s risk profile – an essential element of ERM 

implementation. Similarly, PricewaterhouseCoopers (2009) suggests that corporate culture 

which reinforces ‘doing the right thing’ naturally will support an organisation’s  business 

strategy, goals and risk appetite. Given that ERM is an enterprise-wide, holistic and 

integrated risk management strategy, it is plausible to expect that risk culture contributes to 

ERM implementation, thus, providing the rationale for this study to examine the relation 

between ERM implementation and risk culture. Yet, to date, there is little theoretical or 

empirical evidence regarding the relationship of risk culture and ERM implementation.  

A review of relevant literature provides indications of the relationship between risk culture 

and ERM implementation. Section 2.3.3 documented UnitedHealth Group implemented 

ERM as an integral part of its culture, decision making processes, and governance 

processes which then provided a meaningful contribution towards its mission (Stroh, 

2005). In addition, a number of conceptual papers highlight that risk culture is essential to 

ERM implementation (Kakabadse, 2009; KPMG International, 2009; Purdy, 2008, 2010). 

Purdy (2008) emphasised that implementing ERM requires and is part of a significant 

culture change which involves embracing and embedding risk management into key 

business processes. That change is towards creating and establishing risk culture as part of 

an organisation’s culture. Anecdotal evidence suggests the 2008-banking crisis was caused 
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by weaknesses in risk culture (KPMG International, 2009) and failures in organisational 

culture and ethics; in particular, organisational cultures which inhibited effective challenge 

to excessive risk taking (Kakabadse, 2009). KPMG International (2009) also pointed out 

that risk culture is one of the key building blocks of a risk infrastructure. In a similar vein, 

Goodsall, Gribble, and O’Hehir (2009) pointed out that failure to  manage the  necessary 

cultural  and behavioural often causes struggle among organisations to implement ERM  

successfully.  

Therefore, understanding the state of an organisation’s risk culture is more important than 

ever in today’s highly complex and highly decentralised business environments wherein 

change is constant (Cater et al., 2009). Moreover, following the global financial crisis 

triggered by the U.S. subprime crisis, The Institute of International Finance (2008) 

suggests that risk culture should be embedded in the way the firm operates and cover all 

areas and activities, with particular care not to limit risk management to specific business 

areas or to restrict its mandate only to internal control. It is important that all employees 

should have a clear understanding of their responsibilities vis-à-vis management of risk 

and be held accountable for their performance in that respect (The Institute of International 

Finance, 2008). Clearly, the risk management referred to by The Institute of International 

Finance also applies to the ERM approach as it covers all areas of activities.   

Thus, the suggestion is parallel with Walker and Shenkir’s (2008) proposal for 

organisational leaders to embed ERM into organisational culture to ensure 

comprehensiveness of ERM and improve risk management effectiveness. In addition, the 

ASX CGPR now highly encourages listed entities to embed integrated risk management 

into their organisational culture to manage uncertainties effectively. The Institute of 

International Finance (2008) also documented that the 2008 market turbulence has 

provided clear evidence that effective cultivation of a consistent risk culture across 

organisations is perhaps the most fundamental tool for effective risk management. Purdy 

(2010) pointed out that implementing sound risk management usually requires alignment 

with and even changes to the organisation’s culture and processes.   

Mikes (2009) also emphasised that ERM is supposed to be embedded in strategic decision 

making in order to make it work completely. A field study of Mikes (2009) at two banks in 
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the UK found that different cultures among risk people or function is related to the type of 

risk management being practised at the banks. Specifically, Mikes (2009) found that 

holistic ERM practices that match the COSO ERM framework exist where risk people are 

pragmatic. Within a pragmatic culture, risk management includes strategic and operational 

issues that are not necessarily quantifiable and top risk people or managers are involved in 

strategic decision making; not acting just as risk information providers. In addition, the risk 

people are sceptical of highly analytical risk quantification and place a lesser degree of 

‘trust in numbers’ produced by risk analytics. By implication, this finding indicates support 

that ‘doing the right thing’ (PricewaterhouseCoopers, 2009) even when no one is watching 

(Hanssen, 2005) culture is crucial to ERM implementation. Recently, as mentioned in 

Section 2.3.1, several authors also indicated that risk culture could be directly or indirectly 

associated with ERM implementation (Farrell and Gallagher, 2015; Muralidhar, 2010; 

Zhao et al., 2013). Among them, the most outstanding indication is from Zhao et al. (2013) 

who found risk-aware culture as one of the CSFs that is crucial to ERM success. By 

implication, it can be argued that there are indications of potential linkages between risk 

culture and ERM purported by limited prior studies.   

The discussions in the preceding paragraphs lead to a strong rationale to examine the 

connection between risk culture and ERM implementation. Furthermore, following 

institutional theory, internal and external pressures such as the impact of new corporate 

governance requirements and the global financial crisis may institutionalise companies 

towards establishing and strengthening their risk culture. This, in turn, could lead to the 

institutionalisation of ERM practices. It can also be argued that the institutionalisation of 

the right risk culture may result in the reduction of the agency costs between management 

and shareholders. Furthermore, risk-averse managers are more likely to pursue their 

personal interests (Douglas, 1989).  However, the institutionalisation of strong risk culture 

would curb such attitudes. Hence, it is argued that the presence of risk culture may 

influence the extent of ERM implementation as well as organisational performance as 

suspected by PricewaterhouseCoopers (2009). Thus, the following hypothesis is 

developed. 

H6:  The extent of ERM implementation is positively associated with a firm’s risk 

culture. 
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3.3 Hypothesis Related to Benefits 

Inspired by Beasley et al. (2008) who examined the impact, or more specifically the ERM 

benefits or costs on shareholders’ wealth, across a wide range of firms in the US, this study 

wants to examine the link between ERM implementation and its benefits. Section 1.1 and 

Section 2.3.3 noted some quantifiable and non-quantifiable benefits of ERM 

implementation experienced by ERM implementers (Aabo et al., 2005; Francis and 

Paladino, 2008; Harrington and Niehaus, 2003; Harrington et al., 2002; Meulbroek, 2002a; 

Stroh, 2005). Among the quantifiable benefits reported are improved credit ratings, cost 

savings and reduced cost of capital, reduced earnings volatility and ability to generate 

internal funds. Reported non-quantifiable benefits include, among others, better 

understanding of a firm’s risks, improved capital expenditure processes, increased risk 

awareness across an organisation, integrated approach to risk management, achievement of 

goals and objectives, improved ability to meet the demands of a tumultuous business 

environment, better information disclosure and compliance with corporate governance 

requirements. For example, 62 percent of Kleffner et al.’s (2003) respondents claimed that 

the amount of information disclosure had increased while Harrington et al. (2002) 

highlighted another benefit that is a single innovative insurance that provides protection for 

a bundle of risk exposures instead, resulting in costs saving. Timely compliance to 

Sarbanes-Oxley is one of the benefits of ERM implementation reported by Stroh (2005).   

From a theoretical perspective, the relationship between ERM implementation and its 

benefits could be based on the agency, institutional and signalling motives. Stroh (2005) 

asserted that the ERM’s  objectives were to ensure strong governance and control while 

reporting that ERM was implemented as an integral part of UnitedHealth Group’s culture, 

decision making processes, and governance processes as well as providing a meaningful 

contribution towards its mission. Pagach and Warr (2008) argued that because the 

implementation decision rests in the hands of the board while management implements 

ERM, boards might decide to implement ERM to offset the risk taking incentives that are 

granted to the CEO after they found a positive correlation between CEO risk taking 

incentives and ERM implementation. As mentioned earlier, it can also be argued that ERM 

implementation not only reduces firms’ total risks but also their agency costs. Desender 

(2007) regarded ERM as an important tool to instil good corporate governance practices in 
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preventing fraudulent financial reporting. Thus, it can be argued that the agency theory 

motivates firms to implement ERM for the benefits of the entire stakeholders. As has been 

argued earlier, in the absence of a monitoring mechanism to control them, managers tend 

to seek risk management activities that only benefit them at the expense of shareholders’ 

interests.   

From the standpoint of signalling theory, it can be argued that firms are motivated to 

implement ERM in order to realise the benefits of its implementation while signalling good 

management of firms’ resources and complying with good governance practices. For 

example, new requirements of the Toronto Stock Exchange led UGG to implement ERM 

(Harrington and Niehaus, 2003). Additionally, Section 2.3.3 noted that Hydro One became 

a point of learning reference for risk managers from the World Bank, the Auditor General 

of Canada, Flour Corporation, Toronto General Hospital/Universal Health Network, and 

other firms from various economic sectors for its successful ERM implementation (Aabo 

et al., 2005). Thus, indicating influence of institutional theory in ERM implementation - 

the institutionalisation of ERM implementation for the purposes of gaining similar benefits 

experienced by successful implementers.  

As mentioned in Section 2.3.1, Pagach and Warr (2008) explained that firms with a low 

risk of financial distress may implement ERM for the sake of gaining ERM strategic 

benefits. This explanation is consistent with the results of earlier studies. These consistent 

results support the finding of other past studies such as Beasley et al. (2005) and  

Liebenberg and Hoyt (2003), where the firms implemented ERM because they were facing 

a higher risk of financial distress as hypothesised by Stulz (1996), Meulbroek (2002b) and 

Nocco and Stulz (2006). Recently, many researchers documented that organisations are 

implementing ERM for the perceived benefits of its implementation (Karanja, 2017). 

However, there is no empirical evidence supporting the relationship between ERM 

implementation and the perceived benefits. Meanwhile, Ai et al. (2016) argued that only 

high-quality ERM implementation would realise its perceived benefits. On the other hand, 

it is not easy to measure the quality of ERM implementation. In line with this, Bromiley et 

al. (2015) called for future studies to demonstrate consistent benefits of ERM 

implementation. 
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Obviously, prior literature indicates that ERM implementers could be motivated by the 

perceived benefits of ERM implementation. Despite the sparse empirical literature 

supporting the relation between ERM implementation and its benefits, the reviewed 

literature indicates the existence of linkage between ERM implementation and its 

implementation benefits. Regardless of which theoretical perspective, the benefits such as 

reported in the literature review section, could be driving firms to implement ERM. 

Likewise, the resulting benefits of the implementation could be predicted by the extent of 

ERM implementation. Thus, this study is inspired to examine such a linkage. It is therefore 

posited that: 

H7:  The extent of ERM implementation is positively associated with the 

implementation’s benefits. 

 

3.4 Hypothesis Related to Barriers 

The reviewed literature gives rise to the expectation that there are certain barriers to ERM 

implementation. Despite the benefits of ERM implementation discussed earlier, many 

companies still do not implement ERM and that many companies fail to completely 

implement ERM (Beasley et al., 2009; Beasley et al., 2005; Francis and Paladino, 2008; 

Gramling and Myers, 2006; Karanja, 2017). In line with this, Francis and Paladino’s 

(2008) study provides evidence supporting the notion that ERM is indeed a strategy, 

however, there were only five best practice firms out of the seventeen firms they studied. 

Thus, this study intends to identify the barriers to ERM implementation and then examine 

whether the identified barriers are associated with ERM implementation among the sample 

firms. That intention is mainly inspired by  Kleffner et al. (2003) who explored the extent 

of ERM usage among Canadian firms and obstacles related to the adoption, and the roles 

of Toronto Stock Exchange (TSE) guidelines in the adoption.   

Previous studies provide indications of potential barriers that are associated with boards 

and top management. The study of Colquitt et al. (1999) signalled the rise of the CRO 

appointment when firms implement ERM which was then supported by Kleffner et al. 

(2003) who reported an increasing use of CROs among firms adopting ERM. Further, 

Beasley et al. (2005) found that the extent of ERM implementation is positively 
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determined by the presence of a CRO. The use of CROs as a proxy for ERM 

implementation by Liebenberg and Hoyt (2003), Beasley et al. (2008) and Pagach and 

Warr (2008) further signals the existence of an association between CRO and ERM 

implementation. Beasley et al. (2005) found that the extent of ERM implementation is 

positively determined by the presence of a CRO.  Thus, the evidence of the use of CROs to 

lead ERM highlights that the lack of leadership could impede ERM implementation.  

Harrington and Niehaus (2003) documented that ERM implementation began with the 

establishment of a risk management committee consisting of CEO, CFO, risk manager, 

treasurer, compliance manager, and manager of corporate audit services. Beasley et al. 

(2005) found that, among others, the extent of ERM implementation is positively 

influenced by CEO’s and CFO’s apparent support for ERM. Worldwide stock exchanges 

require boards to implement appropriate risk management, indicating that boards are one 

of the driving factors of ERM implementation. Likewise, it also pointed that lack of 

support from boards could be a barrier to ERM implementation. Fraser and Henry (2007) 

noted that boards are faced with increasing difficulties to retain effective control over ERM 

processes as companies grow and diversify. Thus, it is argued that lack of support from top 

management and board could impede ERM implementation. The need for support from 

boards indicates the presence of agency costs in relation to ERM implementation. In 

support of this notion, Desender (2007) argued that CEOs do not favour ERM 

implementation and that CEOs, who also act as the board’s chairperson, are able to 

withstand boards’ pressure to implement ERM.   

Previous studies also hint that the lack of risk management coordination, lack of perceived 

benefits and lack of strategic alignment between business strategy and ERM are likely to 

impede ERM implementation. Colquitt et al. (1999) reported that separate risk 

management departments still exist even though quite large portions of companies are 

implementing integrated risk management through the combination of risk management 

departments or units. Kleffner et al. (2003) reported that 64% of their respondents reported 

a greater coordination of different areas responsible for risk management in association to 

ERM implementation. In addition, Francis and Paladino (2008) reported that best practice 

firms formally incorporated ERM into their overall strategic and business planning 

processes, and regularly used ERM in their normal course of business operations. Not only 
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that, those firms treated ERM as a strategic and highly regarded process. These studies 

provide indications that lack of risk management coordination could possibly obstruct 

ERM implementation. Evidently, previous studies indicate that lack of risk management 

coordination, lack of perceived benefits and lack of strategic alignment between business 

strategy and ERM are likely to impede ERM implementation. 

In conjunction to finding a significant negative relation between ERM implementation and 

cash ratio, Beasley et al. (2008) argued that investors of firms with large amounts of cash 

on hand do not favour ERM as their companies are less likely to face financial distress 

thus, there is less need to manage risks related to future financial problems. Similarly, 

Pagach and Warr (2008) argued that some firms are not keen to adopt ERM, possibly 

because they may have experienced natural risk diversification through growth when they 

found a negative relation between ERM adoption and the change in firm size. Pagach and 

Warr (2008) also argued that possibly in the absence of high growth options, stable and 

mature growth firms implement ERM to boost their bottom line.  Clearly, the lack of 

perceived benefits could also be a barrier factor to ERM implementation.   

Inspired by  Kleffner et al. (2003) while supported by the discussions in the previous 

paragraphs, this study expects that barriers to ERM implementation are likely to impede 

the extent of ERM implementation. Thus, it is posited that: 

 H8:  The extent of ERM implementation is negatively associated with the 

implementation’s barriers. 

 

3.5 Hypothesis Related to Organisational Performance 

As noted on page 2,  Lam (2003) pointed that ineffective risk management can lead to 

reduced earnings or even bankruptcy. In line with this, a number of conceptual papers have 

suggested that ERM implementation leads to better organisational performance in the long 

term (Beasley, Branson, et al., 2008; Brown et al., 2009; Meulbroek, 2002b; Nocco and 

Stulz, 2006) as ERM’s goal is to increase the likelihood of an organisation achieving their 

objectives (Beasley and Frigo, 2007). ERM experts and proponents argue that successful 

ERM implementation increases an organisation’s understanding of business risks and their 

ability to manage risks to optimise the risk-return tradeoffs, leading to more strategic 
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decisions and long-run competitive advantage (Beasley, Branson, et al., 2008; Beasley et 

al., 2009; Beasley et al., 2006; Beasley and Frigo, 2007; Beasley, Pagach, et al., 2008; 

Florio and Leoni, 2017; Francis and Paladino, 2008; Gates, 2006; Grace et al., 2015; 

Huberman, 1997; Karanja, 2017; Krause and Tse, 2016; Lundqvist, 2014; Meulbroek, 

2002a, 2002b; Nocco and Stulz, 2006; Paladino et al., 2009; Viscelli et al., 2017; Weitzner 

and Darroch, 2010). Furthermore, many perceived that firms implemented ERM for its 

benefits and its capability to improve firm value (Bohnert et al., 2017; Bromiley et al., 

2015; Eckles et al., 2014; Farrell and Gallagher, 2015; Florio and Leoni, 2017; Gatzert and 

Martin, 2015; Grace et al., 2015; Hoyt and Liebenberg, 2011, 2015; Karanja, 2017; Krause 

and Tse, 2016; Viscelli et al., 2017). As noted earlier and in the development of the  

hypotheses related to environmental uncertainty, Beasley et al. (2009) also support this 

suggestion while Gordon et al. (2009) found that the link between ERM and performance 

is contingent on the proper match between ERM and five contingent variables – 

environmental uncertainty, industry competition, firm size, firm complexity and board’s 

monitoring. It was also noted that ERM implementation has been found positively related 

to different measures of firm value as discussed in Section 2.3.4 (Ai et al., 2016; Beasley, 

Pagach, et al., 2008; Farrell and Gallagher, 2015; Grace et al., 2015; Hoyt and Liebenberg, 

2011; McShane et al., 2011).   

Recent studies reported in Section 2.3.1 indicate that ERM implementation is associated 

with financial performance such as cost and revenue efficiency (Grace et al., 2015), 

reduction in stock return volatility and higher profits per unit or risk (Eckles et al., 2014) 

and return on assets (McShane et al., 2011). Moreover, Farrell and Gallagher (2015) 

examined the valuation implications of ERM maturity on 2006 to 2011 data from a final 

sample of 225 respondents across different industries found that firms with mature ERM 

levels exhibited higher firm value, which was measured using Tobin’s Q. Earlier, using the 

same measure, (Hoyt and Liebenberg, 2011) revealed a strong positive correlation between 

ERM adoption and firm value. Hoyt and Liebenberg (2015) reported that ERM 

implementation is associated with increased profits per unit of risk. Additionally, Florio 

and Leoni (2017) found that advanced levels of ERM implementation firms gained better 

financial performance and market evaluation. 
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Regardless of the limited literature on the relation between ERM implementation and 

organisational performance, the relationship appears to be underpinned by the theories 

discussed earlier. In line with signalling theory, ERM implementation can reflect that a 

firm knows more about its firm-specific risks and can take more strategic business risks 

and convert them into opportunities for its core business while strengthening the firm’s 

ability to pursue strategic plans. By implementing ERM, a firm is also sending a signal that 

it is well prepared to face uncertainties and unstable economic conditions with effective 

risk management and control systems. All these, in turn, may lead to better financial and 

non-financial organisational performance. In line with this argument, the case study of 

Mikes (2009) found that a bank implemented ERM to signal its ability to face its business 

risks to both internal and external stakeholders.   

Section 2.4 highlighted that many ERM experts believe that ERM is a high level and 

enterprise-wide strategy that is capable of driving firms towards achieving long-run goals 

and objectives. In addition, Section 2.5 concluded that collaborative evidence from prior 

studies indicates that ERM value creation extends to any firm committed to avoid and 

reduce financial distress risk regardless of their financial status, as past research has been 

unable to provide strong support that firms with higher financial distress risk are more 

likely to implement ERM. It should also be reemphasised that Meulbroek (2002a, 2002b) 

contends that highly successful firms are also vulnerable to financial distress risk when 

trading in a non-risk-free market (Nocco and Stulz, 2006). In summary, the reviewed 

literature provides a strong indication and suggestion that ERM implementation is 

connected to organisational performance, therefore, supporting the development of 

appropriate hypotheses concerning this relationship. 

Section 2.2 noted that ERM implementation reduces the difference in risk preferences 

between shareholders and management as they agree that their firm’s risk needs to be 

reduced so that income volatility and risk of financial distress can be avoided while 

striving towards better overall organisational performance. Thus, it is clear that ERM 

implementation reduces agency costs while driving firms towards the achievement of goals 

and objectives. It is also clear that ERM implementation can provide a capable signal of 

good collaboration between the board and management in terms of gearing their firm’s risk 

management towards shareholders’ interests, signal good governance practices and signal a 
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firm’s efforts to improve organisational performance. In summary, from theoretical 

perspectives, a firm may implement ERM to avoid or mitigate financial distress risk while 

safeguarding shareholders’ value regardless of whether it is a successful company or not. 

In turn, ERM implementation will boost the firm’s organisational performance. Following 

signalling theory, ERM implementation could generate a signal of firm quality in terms of 

expected future returns as the firm has a viable strategy for facing its business risk. Thus, 

the firm can manage its risks effectively while remaining alert to avoid being caught off 

guard by unexpected risks.  

However, there is scarce empirical evidence about the link between ERM implementation 

and organisational performance. As noted in Section 2.5, the study of Beasley, Pagach, et 

al. (2008) failed to support their hypotheses related to the impact of ERM on shareholders’ 

wealth. As mentioned earlier, Section 1.1 and Section 2.3.3 noted some quantifiable and 

non-quantifiable benefits of ERM implementation reported by case studies (Aabo et al., 

2005; Harrington et al., 2002; Stroh, 2005). Section 1.1 also highlighted that losses from 

the 2008 credit crisis were attributed to poor risk management (EIU, 2008).  In addition, 

Section 2.7 also concluded that evidence from the reviewed case studies identifies that 

ERM implementers include firms not facing financial distress but with a serious 

commitment towards goal achievement and being competitive. Moreover, as noted in 

Section 1.1, the case study by Francis and Paladino (2008) provides evidence that firms 

with ERM best practices gained a higher probability of achieving their strategic objectives.   

As noted earlier, although empirical evidence on the association between ERM 

implementation and organisational performance is scarce, Iyengar and Zampelli (2009) 

stated that empirical research should reveal statistical evidence if firms choose certain 

governance structures with an intention to maximise performance. This helps motivate the 

development of this hypothesis. As ERM is considered a good governance element, the 

same analogy applies within the context of ERM implementation.   

In Australia, firm performance has been found to be associated with certain corporate 

governance structures related to the board composition. For example, firm performance 

was found to be positively associated with board independence (Bonn, Yoshikawa, and 

Phan, 2004), proportion of outside directors on board (Bonn, 2004), and the ratio of female 
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directors on the board (Bonn, 2004). In contrast to Bonn (2004), Kiel and Nicholson 

(2003) found a positive association between firm performance and the proportion of inside 

directors. Regardless of the direction of the association that was found, these findings 

suggest that firm performance is associated with corporate governance. Thus, it can be 

used to support the expectation that ERM implementation is associated with organisational 

performance. In view of the discrepancies related to the performance measures used in 

previous corporate governance literature, as noted in Section 2.5.1, this study will treat 

these findings as indications rather than as evidence of the relationship between ERM 

implementation and organisational performance.  

Furthermore, Section 2.5.1 identified that the majority of prior studies on corporate 

governance exclusively used financial measures in evaluating performance; whereas, as 

this study intends to use a more comprehensive measure for organisational performance 

which includes non-financial measures. This is in line with Chenhall and Langfield-Smith 

(2007) who highlighted that the strategy discipline has had a long history of using multiple 

perspectives of performance drawn from different areas of management. They also 

highlighted that, accounting researchers are somewhat reluctant to draw ideas and 

inspiration pertaining to performance measures from other disciplines. This may hinder 

progress by fragmenting the literature by disciplines, slowing down communication and 

making incomplete or incorrect conclusions.   

 It should be noted that organisational performance is considered as one of the most 

important constructs (i.e., variables that are not measured directly) in management research 

(Richard, Devinney, Yip, and Johnson, 2009). In particular, Richard et al. (2009) asserted 

that measuring organisational  performance allows researchers to evaluate a firm’s specific 

actions. In this case, the action is the implementation of ERM as an organisation’s 

comprehensive strategy for achieving its objectives.   

Following the discussions in the preceding paragraphs and the indications from the 

reviewed literature, this study argues that firms implementing ERM are more likely to gain 

improved organisational performance. It is therefore hypothesised that: 

H9a:  The extent of ERM implementation is positively associated with a firm’s financial 

performance.  
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H9b:  The extent of ERM implementation is positively associated with a firm’s non-

financial performance. 

H9c:  The extent of ERM implementation is positively associated with a firm’s overall 

performance. 

 

3.6 Chapter Summary 

This chapter has provided a discussion of the development of ten hypotheses related to the 

determinants and outcomes of ERM implementation, to be examined and tested in order to 

accomplish the study’s objectives. Table 3.1 provides an overview of the hypotheses 

developed for this study. The following chapter presents the methodology of the study.   

 

Table 3.1 Hypotheses of the Study 

No. Hypotheses 

H1 The extent of ERM implementation is positively associated with firms in service 

industry. 
H2 The extent of ERM implementation is positively associated with a firm’s leverage. 
H3 The extent of ERM implementation is associated with a firm’s level of environmental 

uncertainty. 
H4 The extent of ERM implementation is positively associated with a firm’s risk 

management committee. 
H5 The extent of ERM implementation is positively associated with a firm’s internal 

audit function. 
H6 The extent of ERM implementation is positively associated with a firm’s risk culture. 

H7 The extent of ERM implementation is positively associated with the implementation’s 

benefits.  

H8 The extent of ERM implementation is negatively associated with the implementation’s 

barriers. 

H9a The extent of ERM implementation is positively associated with a firm’s financial 

performance. 
H9b The extent of ERM implementation is positively associated with a firm’s non-

financial performance. 
H9c The extent of ERM implementation is positively associated with a firm’s overall 

performance. 
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Chapter 4 Research Design and Methodology 

 
 

4.1 Introduction 

This chapter has three main objectives. The first is to present the proposed research design 

and methodology employed to test the hypotheses outlined in Chapter 3. The second 

objective is to describe the sample selection and procedures, and the third is to provide the 

description of the instrument, data measures and data analysis used in this study. The 

chapter has five sections. Section 4.2 provides a discussion of the chosen research design 

and method, ethical clearance, sample selection and procedures, and potential respondents 

and data collection procedures. Section 4.3 presents details concerning the measurement of 

the variables. Section 4.4 provides a discussion of the data analyses using Partial Least 

Squares Structural Equation Modelling (PLS-SEM), while Section 4.5 presents the 

summary of this chapter. 

 

4.2 Data Collection Methods 

The data for the study were collected by using an electronic online questionnaire survey 

and content analysis of annual reports. The dual-method approach was used following 

Totten, Panacek and Price’s (1999) argument that response rates to surveys can be 

improved by minimising the efforts of the respondents in answering the questionnaires.  As 

such, the purpose of the content analysis was to enrich the data by combining with data 

that were available from the annual reports of the sample firms. Data collection from 

multiple resources can address some issues frequently associated with common method 

bias (Wilden, Gudergan, Nielsen, and Lings, 2013).   

 

4.2.1 Questionnaire Survey Design and Rationale 

The literature on ERM implementation reviewed in Chapter 2 indicates that the majority of 

the previous studies have used a survey as their data collection method (Beasley et al., 

2009; Beasley et al., 2005; Colquitt et al., 1999; Kleffner et al., 2003).  Surveys are used to 
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ask the respondents questions and are ideal for collecting data about people’s attitudes, 

behaviour, knowledge and personal history (Totten et al., 1999). In other words, survey 

research determines and describes the way things are (Gay, Mills, and Airasian, 2006). 

Following these authors and the trend in previous studies, this study used a questionnaire 

survey as the principal data collection method for testing the hypotheses developed in 

Chapter 3.   

There are several other reasons for conducting a survey. First, the Top 300 listed firms are 

scattered over the vast Australia. Therefore, disseminating mass email invitations to all of 

the sample firms to participate in the survey was an appropriate and economic data 

collection method. Other data collection methods would have been too costly and time 

consuming. Furthermore, there is shortage of relevant publicly available data (Buckby et 

al., 2015; Karanja, 2017), and thus, annual reports or secondary data sources cannot be 

used to evaluate whether a firm has implemented ERM or evaluate the extent of ERM 

implementation. Viscelli et al. (2017) also highlighted that ERM implementation is not 

measurable in public data sources. A review of the 2009 Australian top 300 firms’ annual 

reports revealed that only 21 firms clearly and briefly mentioned ERM as shown in Table 

4.1. However, there was no disclosure indicating the extent of their ERM implementation. 

Thus, a survey questionnaire appeared to be the most appropriate data gathering method 

although Benke and Street (1992) discouraged accounting researchers against using 

surveys for data collection.  

A questionnaire survey can protect the confidentiality of respondents (Gay et al., 2006).  

Assurance for confidentiality or anonymity can be given to respondents through a good 

cover letter, which, in turn, may contribute to increasing the response rate to the survey 

(Totten et al., 1999). A good cover letter that convinces potential respondents of the 

importance of the study and the importance of their individual responses may increase the 

response rate of the study as poor response rates are a particular problem with mailed 

surveys (Kelley, Clark, Brown, and Sitzia, 2003; Totten et al., 1999). Following Totten et 

al.’s (1999) argument that the primary incentive for most respondents is the benefit of 

being involved in the study itself as respondents believe their responses are valuable and 

will be used, it was hoped that the cover letter or introductory message would be able to 



Chapter 4 Research Design and Methodology 

96 

 

deliver intangible incentives to the respondents. Appendix A shows the cover letter or 

introductory message used in this study. 

Table 4.1 Scoping Results of Population Disclosure on ERM 

Co. Disclosure 

1 Claimed to have implemented ERM in support of the ASX P7 while following the Global Risk 

Management Standard ISO31000. 

2 Mentioned the use of the ERM framework AS/NZs 4360:2004; established an ERM committee in 

addition to having an audit and risk committee; has CRO; has IAF; provides summary of their risk 

management policy on their website.   

3 Were focused to strengthen ERM in 2009; has CRO; separate risk committee other than audit 

committee; has IAF.  

4 Used both AS/NZS 4360 and COSO's frameworks.  

5 Following the COSO ERM framework. No indication of ERM stage and length. 

6 Mentioned having formally implemented ERM with a brief description of risk management. 

7 Implementation in compliance to ASX Principle7; has established a firm formal ERM framework based 

on AS/NZS 4360:2004.  

8 Implementation in compliance to ASX Principle7; has established a firm formal ERM framework based 

on AS/NZS 4360:2004; has CRO, Executive risk committee and Corporate risk committee.  

9 The report under ASX P7 mentioned that the firm followed both AS/NZS4360:2004 and the COSO 

ERM frameworks; has CRO and audit and risk committee. 

10 Claimed to have implemented ERM; has audit, risk management and compliance committee besides 

audit committee. 

11 A disclosure of compliance with ASX P7 states that the firm's risk management approach is based on 

the International Standard (presumably the ISO31000) and the COSO ERM framework; has separate 

Risk Committee from the Audit Committee; also provides a description of the firm's risk management 

approach. Not clear as to whether the firm implemented ERM or not. 

12 A clear statement about implementing ERM exists in its three year strategic plan; has a separate Risk 

Management committee from the Audit Committee.  

13 Mentioned the exercise of reviewing the effectiveness of the firm's ERM system.  

14 The group's risk management followed the AS/NZS 4360:2004 and COSO ERM frameworks but no 

clear indication whether the firm implemented ERM. 

15 Provided a statement that the board adopted ERM based on the COSO framework. 

16 Stated assurance over the effectiveness of ERM. No indication of extent or length. 

17 Reported compliance with ASX P7 that the firm has risk management that is in accordance with 

AS/NZS 4360:2004 and based on the COSO ERM framework - since 2001; has established an 

Environment, Safety and Risk Committee besides the Audit Committee. 

18 Reported the firm being given assurance by S&P that its ERM is strong; mentioned having a 

comprehensive system; embedding robust risk management. 

19 Mentioned the establishment of a Risk, Audit and Compliance Committee; the committee approved the 

firm's ERM plan in November 2008. 

20 Has a Risk, Audit and Compliance Committee responsible to oversee ERM and monitor the firm's 

revised ERM; provides a diagramme of the firm's ERM framework. 

21 Claimed to have sound system of risk management and internal control which is in line with the COSO 

ERM framework, ASX CGPR and AS/NZS 4360:2004; has an Audit, Risk Management and 

Compliance Committee responsible for the risk management. 

**Company names are not disclosed for anonymity reasons.  

In addition, questionnaire surveys provide an easy way to score items for respondents to 

answer (Gay et al., 2006), thus, they can be longer and more complex than telephone 

surveys (Rea and Parker, 2005). Furthermore, the use of a survey is a good alternative to 
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interviews as it may be beneficial in collecting data from individuals who may not be 

willing to grant the time for personal or telephone interviews, but might respond to a 

survey at their own convenience (Simsek, Veiga, Lubatkin, David J. Ketchen, and Donald, 

2005). 

In summary, a survey questionnaire appeared to be the most appropriate data gathering 

method for this study, as the required data were not available in annual reports. Based on 

Gay et al. (2006),  there are several advantages that can be gained by using a survey:  (1) 

the study is more likely to assess ERM implementation objectively, (2) survey data can be 

compared among subgroups, for example, among firms from different industries, and (3) it 

is an inexpensive method compared to interviews. In summary, questionnaire surveys can 

be an excellent research tool as they are relatively inexpensive and allow quick data 

acquisition (Rea and Parker, 2005; Totten et al., 1999). 

 

4.2.2 Ethical Clearance 

The use of a questionnaire survey requires ethical clearance, as the subjects are human. 

Thus, ethical clearance from the Griffith University Human Research Ethics Committee 

(HREC) was obtained. 

  

4.2.3 Questionnaire Preparation and Pilot Study 

Poorly written questions may compromise survey results and jeopardise the hard work of 

the researcher (Kelley et al., 2003; Niederhauser, 2006; Totten et al., 1999). Measurements 

in surveys are used to gather information about constructs (Groves et al., 2004). Therefore, 

researchers should search the literature and look for previously validated instruments that 

can be used or adapted (Totten et al., 1999).  Following this advice, three steps were 

undertaken in developing the questionnaire for this study.  

First, certain instruments for the measurement of the variables under study were 

constructed based on the reviewed literature. Second, several instruments used in previous 

studies that were suitable for the objectives of this study were adapted to measure the 
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variables in the study. Third, the survey questionnaire was pilot tested by academics to 

ensure its validity and reliability. Finally, expert5 opinion was obtained when one of the 

academics that reviewed the questionnaire highlighted that the intended respondents may 

not be able to answer part of this research’s questionnaire. The final version of the 

questionnaire was amended and updated based on the comments, suggestions and feedback 

following the pilot test and expert opinion (see Appendix B and C).   

 

4.2.4 Sample Selection and Procedures 

The sample of the study comprised the top 300 Australian listed companies. There is ample 

rationale for the sample selection. First, the top 300 is a size proxy of typically larger 

Australian listed companies, which are also in the S&P All Ordinaries index or “S&P/ASX 

300 Index” (Aldamen and Duncan, 2012; Buckby et al., 2015; Council, 2007). While the 

grouping is somewhat arbitrary, it tallies with the interest of analysts, institutional 

investors and the Australian setting (Chan, Faff, and Ramsay, 2005). Chan et al. (2005) 

also noted that the degrees of market scrutiny, analyst following and institutional investor 

interest and exposure, in Australian setting, declines according to companies’ size. There is 

increasing demand for large Australian listed companies to report on different dimensions 

such as economic, social and environmental performance (Young and Marais, 2013).  

Furthermore, among other information, analysts significantly value information on 

corporate governance structure of large firms (Abhayawansa and Guthrie, 2014). In other 

words, large Australian listed companies have greater visibility (Baxt, 2016; Christensen, 

Kent, Routledge, Stewart, and Monroe, 2015) as they fall under scrutiny of financial 

analysts (Lama and Anderson, 2015). 

Second, the underlying assumption of the ASX CGPR was that companies differ in size 

and diversity and thus have different governance needs has led to the ASX to opt for “if 

                                                 
5 The person is Mr Grant Purdy who was a member of the Standards Australia and Standards New Zealand 

Joint Technical Committee on Risk Management for 14 years and its chair for seven years. He co-authored 

the 2004 version of AS/NZS 4360 and has helped write many other risk management handbooks and guides 

including the new HB 436:2013 guide to ISO 31000. He was the nominated expert for Australia on the 

Working Group that prepared the ISO 31000 and Head of Delegation for Australia on ISO Technical 

Committee 262. For more details, visit http://broadleaf.com.au/people/grant-purdy/ 

http://broadleaf.com.au/people/grant-purdy/
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not, why not concept” (Aldamen and Duncan, 2012; Lama and Anderson, 2015) so as to 

mitigate the compliance burden on smaller companies. Large companies are disciplined 

companies (Hoque, Islam, and Azam, 2013). Expectedly, the top 300 companies are 

reported to have better corporate governance structure and practices than smaller 

companies (Aldamen and Duncan, 2012; Hoque et al., 2013). Additionally, in contrast to 

large Australian listed companies, the adoption of ASX recommendations generally did not 

benefit small Australian listed companies in terms of improved performance and 

accountability  (Christensen et al., 2015). Prior studies related to Australian listed 

companies were mostly of larger companies (Aldamen and Duncan, 2012). Larger 

Australian firms have been found to exhibit higher levels of compliance with the ASX 

CGPR (Christensen et al., 2015; da Silva Rosa, Izan, and Lin, 2004; Lama and Anderson, 

2015; Safari et al., 2015; Subramaniam et al., 2009) and more responsive in disclosing 

their use of derivative instruments compared to smaller firms (Chalmers, 2001; 

Christopher and Filipovic, 2008). Da Silva Rosa et al. (2004) noted that prior literature 

suggests that smaller firms tend to feel that it is impractical to be engaged in some of the 

ASX’s recommended governance structures.  

Third, based on the discussions of the first and second rationale points along with 

theoretical logic, it is clear that ERM implementation is more beneficial to large complex 

organisation (Ai et al., 2016) as large listed firms are subject to continuous security market 

monitoring, higher degrees of market scrutiny, greater analyst following, higher 

institutional investor interest and greater exposure   (Baxt, 2016; Chan et al., 2005; 

Christensen et al., 2015; Lama and Anderson, 2015; Young and Marais, 2013). Therefore, 

large companies are more likely to have implemented ERM (Lundqvist, 2015; Singh and 

Davidson, 2003) in consideration to the greater visibility level. Congruent with this, 

Lundqvist (2015) noted that past research and case studies, which highlight ERM 

implementers have focused on large firms (Beasley et al., 2005; Beasley, Pagach, et al., 

2008; Bohnert et al., 2017; Karanja, 2017; Liebenberg and Hoyt, 2003; Pagach and Warr, 

2011; Pagach and Warr, 2008). Additionally, other Australian studies related to risk 

management, in general, also used large listed companies as their sample firms 

(Kumarasiri and Gunasekarage, 2017; Kumarasiri and Jubb, 2016; Lama and Anderson, 

2015; Safari et al., 2015). 



Chapter 4 Research Design and Methodology 

100 

 

Thus, it can be argued that the top 300 Australian listed companies are more likely to 

comply with the ASX CGPR and will be more likely to implement ERM in response to the 

revised Principle 7 and the increased pressure for more effective risk management and 

better risk disclosure. This argument is even stronger following the 2008 global financial 

crisis. It has been suggested that the global financial crisis has provided evidence that 

shareholders cannot diversify away risk and, thus, have to rely on effective risk 

management (Weitzner and Darroch, 2010). The crisis has led to increased pressure on 

firms to make risk disclosures (Buckby et al., 2015). Young and Marais (2013) argued that 

selecting sample companies of comparable size would result in improved possibilities of 

comparison and validity of research. The above discussions provide support for the use the 

top 300 Australian listed companies as the appropriate sample of this study.  

The list of the Top 300 Australian companies, as of 31st December 2009, was obtained 

from Standard and Poor’s (S&P) through an email request. The 2009 Top 300 Australian 

companies provided by the S&P contained a list of 297 companies. The 2009 annual 

reports of the sample companies were obtained from the Connect4 database or company 

websites. The year 2009 was chosen as the sample year as it marked the inception of the 

ASX’s revised CGPR, which was made effective from the 1st January 2008. Therefore, 

compliance with the recommendation relating to ERM implementation is more likely to be 

evident in the 2009 financial year.  

 

4.2.5 Respondents and Data Collection  

Surveying a carefully drawn sample from a well-defined population can provide the data 

necessary to answer important research questions (Totten et al., 1999). The CRO or the 

individual who is responsible for ERM implementation is an expert in the risk 

identification, assessment and management processes (Vamos, 2008). However, as 

mentioned in Section 2.3.1, some firms may not appoint a CRO but have a de facto CRO 

with a different title (Liebenberg and Hoyt, 2003). Thus, based on previous studies, the 

most appropriate respondents for this study are the CFO, CAE or Head of Internal Audit 

and the CRO or the individual that is responsible for ERM implementation (Beasley et al., 

2009; Beasley et al., 2005; Colquitt et al., 1999; Gramling and Myers, 2006; Kleffner et 

al., 2003; Liebenberg and Hoyt, 2003; Myers and Gramling, 2006).    
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The questionnaire for this study was developed and distributed using the LimeSurvey 

(Schmitz, 2005a), an online survey application that is supported by the Griffith University 

Research Survey Centre; i.e. the Griffith University eResearch Services staffs provide 

assistance with the use of the LimeSurvey. The survey is locally hosted at the Griffith 

University while all survey data are maintained on a secure server. Conducting online 

surveys seemed appropriate considering the increased accessibility and usage of the 

Internet by corporations. Moreover, an e-survey was a desirable format for senior 

management as it offered flexibility for respondents to complete the survey in stages as 

time permitted within their busy work schedule. In addition, the geographical spread of the 

companies warranted the use of e-surveys to speed up the data collection process. Thus, 

using an e-survey could reduce the risk of non-respondents due to the mobility of corporate 

people (Simsek et al., 2005).   

There are several advantages of using e-surveys as a basis of data collection for research, 

such as easy access to samples, low administration costs, a certain ‘friendliness’ to the 

Information and Communication Technologies (ICTs) competent recipients (Ardalan, 

Ardalan, Coppage, and Crouch, 2007; Glover and Bush, 2005) while also increasing the 

operational efficiency of surveys. It has been extensively documented that the use of e-

surveys has increased in social research in yesteryears (Evans et al., 2009; Glover and 

Bush, 2005; Malhotra, 2008). Past studies have shown that the response rates of e-surveys 

are generally higher than conventional approaches (Glover and Bush, 2005). In fact, 

Glover and Bush (2005) reported that the response rate of their own e-survey was higher 

than for postal questionnaires and that the e-survey yielded a considerable amount of data 

to open questions that are normally limited by design constraints in conventional surveys. 

If not higher, the response rates to e-surveys are about the same as the response rates to 

paper-based surveys (Deutskens, de Jong, de Ruyter, and Wetzels, 2006). For example, the 

study of Ardalan et al. (2007), which compares student feedback obtained through paper-

based and web-based surveys of faculty teaching, generally indicates that there is no 

difference in the response rate and quality of feedback between paper-based and online-

based surveys. In this regard, the result of Ardalan et al. (2007) is supported by other 

researchers, such as Nulty (2008), Porter and Whitcomb (2007), and Touvier et al. (2010).   
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With respect to this study, however, it is not known whether the sample firms have a CAE 

or a CRO. At the same time, the survey was to be anonymous as per the approved ethical 

clearance. Perceived lack of anonymity relating to some email surveys has been linked to 

low response rates (Ardalan et al., 2007). Initially, the token feature of the LimeSurvey 

was used to simplify the follow-up process. A random token number or a unique identifier 

was created and assigned to each of the email addresses to restrict access from people who 

did not have a token, and those with a token who had already responded. This was to 

ensure that only one individual from each sample firm responded to the survey. The tokens 

became part of the URL link to the survey included in the invitations, which became 

invalid once the survey was completed and submitted. Being setup as an anonymous 

survey, the token could not be used to track responses made by an individual to the survey 

as no link (technically: foreign key relationship) exists between the token table and the 

responses (Schmitz, 2005b). Thus, all responses remain confidential, as they are in no way 

traceable to individual respondents. The token table became an important tool in managing 

general follow-ups to the sample firms that had not completed the survey.   

Initially, mass invitations to the e-survey were sent to the 297 sample firms using the token 

table via the LimeSurvey application. The invitations specified the purpose of the survey 

and its appropriate respondents while requesting that the receiver forwards the invitation to 

the appropriate respondent in their organisation if they themselves were not the appropriate 

respondent. The invitations also emphasised the significance of the survey and the value of 

the respondents’ contribution in completing the survey, specifying the confidentiality and 

anonymity of the survey, the estimated time to complete the survey – between 15 to 20 

minutes – and also contained the instructions for completing the survey.   

Only ten respondents completed the survey following the initial invitation. There were also 

ten emails received declining participation; most of them stated that it was against their 

company policy to participate in surveys while two respondents stated the survey was not 

applicable. The first reminder of the survey was sent out via LimeSurvey a month after the 

initial invitations resulting in only one completed survey being received. The second 

follow-up was sent two weeks after the first follow-up resulting in the receipt of two more 

completed surveys. Clearly, the response rate was very low. At the same time, the number 
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of emails and telephone calls refusing participation were higher than the number of the 

completed surveys.     

Subsequently, telephone calls were made to the non-respondent firms to improve the data 

collection for the survey. During the calls, a request was made to speak to potential 

respondents within the companies who were invited to participate in the survey. If 

potential respondents were not available, another call was made when the respondents 

were supposed to be available and an email address, that could be used to send an email 

invitation for the survey to the right person, was asked for. At the same time, the unique 

tokens were abandoned and a general URL link was used while the invitations were sent 

using the Griffith University student’s email address to prove the authenticity of the 

researcher, which was largely at the request of the potential respondents who agreed to 

participate during the telephone conversations. As a result, eleven more responses were 

received while 72 firms declined to participate.   

Given the slight increase in the response rate following the telephone follow-up, relevant 

organisations – the Institute of Internal Auditors (IIA Australia) and the Risk Management 

Institution of Australasia – were approached for assistance in contacting respondents. Both 

the IIA Australia and the RMIA assisted in distributing the survey invitations to their 

members and later, making a onetime follow-up for the survey. The same assistance was 

received from Thompson Reuters Australia (See Appendix D, E and F). To ensure an 

adequate spread, these institutions invited all their members to participate in the survey 

resulting in a tremendous increase in the response rate. However, only responses from the 

sample firms were considered. Where more than one response was received from the same 

sample firm, the earliest response was used. The help of these institutions resulted in a 

significant increase in the number of e-survey responses to 51.  

In addition, 206 questionnaire packs were addressed and posted to the CFO of non-

respondent firms. The CFOs were asked to forward the questionnaire to the appropriate 

person if necessary. The packs contained a cover letter, a copy of the survey questionnaire 

and a return envelope. The questionnaire packs were not mailed to non-respondent 

companies that had refused to participate either through email or telephone conversations. 

Following this, 25 return envelopes were received, with ten envelopes marked “Return to 
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Sender”. Of the remaining 15 returned responses, only nine responses were useful as the 

other six responses were incomplete. Clearly, the response rate of the e-survey was far 

higher than the postal questionnaires, which is in line with the findings mentioned earlier 

of Glover and Bush (2005), and Deutskens et al. (2006).  At this stage, it was decided that 

all avenues had been exhausted and it was not worthwhile to continue trying to increase the 

response rate. Thus, the 60 usable responses accounted for a 20.2% response rate. The 

20.2% response rate was within the normal response rate (5-25%) to surveys (Mooi and 

Sarstedt, 2011). Table 4.2 presents a breakdown of the sample response rate for this study.  

 

Table 4.2 Sample Response Rate Breakdown 

 

Description Sample 
Response 

Rate 

E-survey   

Total number of distributed online questionnaires 297 100% 

Total number of completed questionnaires received 51 17.17% 

Postal survey   

Total number of distributed postal questionnaires 206 100% 

Total number of returned questionnaires 15  

Less:   

Number of incomplete questionnaires (missing data) (6)  

Total number of postal questionnaires used in data 

analysis   

9 4.37% 

Total number of usable questionnaires 60 20.2% 

 

4.2.6 Non-Response Bias 

As mentioned in the previous subsection, there were 10 early responses and nine late 

responses. Comparing early responses to later responses and arguing that bias does not 

exist is the popular approach to non-response bias (Benke and Street, 1992). Bias induced 

by the respondents and non-respondents is not important when the respondents represent 

the target population (Benke and Street, 1992). Following Benke and Street (1992), this 

study argues that non-response bias is not important as the respondents were limited to the 

Top 300 Listed firms meaning that, all respondents represented the target population.  

Thus, non-response bias is not important to this study.   

Benke and Street (1992) argued that the popular approach to non-response bias that 

compares the early responses to later responses or first responses to responses from a 
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second stimulus to the sample stems from researchers’ desperation to prove that their 

results are worthwhile. There is little evidence that such comparisons are a valid means of 

demonstrating that the results were not biased by non-respondents. More specifically, 

Benke and Street (1992) asked, how comparing a group of respondents to other 

respondents could indicate that non-respondents did not bias survey results?   

On the other hand, Benke and Street (1992) highlighted that researchers should, during the 

questionnaire design phase, take measures to increase the response rate in order to 

minimise non-response bias. The recommended measures are, shortening the questionnaire 

length to minimise the time to complete the questionnaire, making sure that the 

instructions are clear and making sure that the questions are clear and meaningful as a 

result of a pre-test and/or a pilot test. The authors also suggested that the questionnaires 

should be sent to individuals familiar with the field of study.   

Overall, as mentioned in the previous sections, this study undertook all the recommended 

measures. Hence, it is argued that non-response bias is neither important nor exists in this 

study. Accordingly, statistical analyses not limited to a descriptive analysis can be 

performed on the survey results  (Benke and Street, 1992). 

   

4.2.7 Content Analysis 

Upon receiving the survey responses, the data collection process proceeded with the 

content analysis of annual reports. The content analysis was only conducted on the 

financial reports of the companies that participated in the questionnaire survey to collect 

relevant data that were publicly available, such as board structure, leverage, liquidity, 

external auditor type, firm size and performance measures. The financial data were 

obtained from the downloaded 2009 annual reports. A spreadsheet file was created to 

record the data from the annual reports. The input data were compared to the annual report 

data to ensure accuracy.  

 

4.3 Measurement of Variables 

This section differentiates reflective latent constructs and formative latent constructs while 

explaining the measurement of the variables incorporated in the hypotheses of the study. 
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Latent variables (constructs or factors) are variables that are not directly observable or 

measured (Blunch, 2008; Byrne, 2010; Hair et al., 2014; Lee, 2007; Schumacker and 

Lomax, 2004). Latent variables are indirectly observed or measured by observable 

manifest variables or indicators using tests, questionnaire surveys and so on (Blunch, 2008; 

Diamantopoulos, Riefler, and Roth, 2008; Lee, Petter, Fayard, and Robinson, 2011; 

Schumacker and Lomax, 2004). Additionally, it should be highlighted that, the statistical 

method used in this study (PLS-SEM) can handle different types of data, such as the 

inclusion of both single-item measures and multi-item measures as well as categorical data. 

Section 4.4 explains the PSL-SEM statistical analysis method.   

With regards to the measurement of the variables, a simulation study by Diamantopoulos, 

Sarstedt, Fuchs, Wilczynski, and Kaiser (2012) found that multi-item measures perform or 

represent a concept better than single-item measures; thus, supporting Sarstedt and 

Wilczynski (2009) who concluded that single-item measures lag behind multi-item 

measures. The use of latent constructs measured by several individual indicators (multi-

item measures) is to ensure a more accurate measure of certain constructs as it is assumed 

that such measurements are more likely to represent all different aspects of the concept 

while also reducing the measurement error as much as possible. Measurement error is the 

difference between the actual value of a variable and the value obtained by the 

measurement (Hair et al., 2014, p. 97). As the measurement error is minimised, it is hoped 

that using a more valid measurement would improve the accuracy of research findings.   

However, Diamantopoulos et al. (2012) were not against the use of single-item measures 

as they also provided guidelines for choosing single-item or multi-item measures. They 

noted that single-item constructs are viable for small samples and exploratory research as 

the objective is not to identify detailed aspects of constructs and their interrelations. 

Moreover, a single-item construct is suitable when the construct is very concrete with 

virtually no disagreement among respondents as to the concept being measured by the 

construct. The single-item constructs used in this study are deemed very concrete. Another 

issue relevant to the measurement of variables is concerning the use of reflective or 

formative measures, which is discussed in the next section. 
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4.3.1 Formative versus Reflective Measures 

The use of latent constructs or indirectly measured variables requires a clear explanation of 

the distinctions between formative and reflective measures. Indicators, items, or manifest 

variables contain raw data that were directly measured and are proxy to the constructs. 

Appropriate use and interpretation of reflective and formative measures prevents the 

divergence of research results (Hair, Ringle, and Sarstedt, 2011) while misspecifying 

formative measures as reflective and vice versa is fatal (Wilcox, Howell, and Breivik, 

2008). A reflective construct has indicators that represent the effects (or manifestation) or 

that reflect the variation in the underlying construct (Coltman, Devinney, Midgley, and 

Venaik, 2008; Diamantopoulos, 2008; Hair et al., 2014; Jarvis, MacKenzie, and Podsakoff, 

2003; Lee et al., 2011; Rodgers and Guiral, 2011; Wilcox et al., 2008). The causality is 

from the construct to its measures as reflective measures are the functions of the latent 

construct; thus, the indicators reflect the changes in the construct. As effect indicators, 

reflective measures should be highly correlated with each other (Hair et al., 2014; Wilcox 

et al., 2008) as they dictate that all measured items are caused by the same construct. 

Within a conceptual domain of the construct, the reflective measures can be regarded as a 

representative sample of all the possible items available (Hair et al., 2014). By implication, 

changes in the underlying construct will cause simultaneous changes in all of its indicators 

and thus, a set of reflective indicators is known as a scale (Hair et al., 2014). Examples of 

reflective measures in management research include indicators of managers’ perceptions 

and judgements where they are the measured scores reflecting the underlying effects of the 

perceptions or judgements which are latent (Rodgers and Guiral, 2011).   

However, reflective measures may not always be appropriate (Finn and Wang, 2014). 

Sometimes it makes more sense to measure construct formatively or using formative 

indicators. Formative indicators or cause indicators define the construct (Diamantopoulos 

et al., 2008) and form a composite index also known as formative index (Arnold, Benford, 

Canada, and Sutton, 2011; Diamantopoulos et al., 2008; Hair et al., 2014). As the construct 

receives its meaning from the measures (Diamantopoulos et al., 2008), it is assumed that 

changes in formative indicators cause changes in the formative construct (Coltman et al., 

2008; Diamantopoulos, 2008; Diamantopoulos and Siguaw, 2006; Hair et al., 2011; Jarvis 

et al., 2003; Wilcox et al., 2008). Thus, the causality relationship is from the measures to 
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the construct. The difference of reflective and formative measures in modelling form is 

depicted in Figure 4.1. 

 

Figure 4.1 Formative and Reflective Measures 

 

Specifying the content of an intended formative construct should include a comprehensive 

set of indicators that capture all facets of the construct which can be achieved by way of a 

thorough literature review and expert assessment (Hair et al., 2014).  Note that, all latent 

variables of the study were reflectively measured. Thus, for the purpose of the study, all 

explanations pertaining to formative measures are for general discussions only.  

 

4.3.2 Variables of the Study 

ERM Implementation – the reviewed literature has established that ERM is a strategy for 

coping with enterprise-wide business risks emerging from an organisation’s business 

environment. As noted in earlier chapters, when embedded into strategic and business 

planning processes, ERM implementation helps organisations to better understand their 

key material business risks and establish a strong risk management culture across the entire 

organisation. This, in turn, contributes to align risk with corporate strategy, promotes 

successful leadership, improves strategic decision making, increases the probability of 

achieving strategic objectives, provides more appropriate or credible disclosures and 

increases shareholder value. In other words, complete or full ERM implementation is the 

key to the achievement of organisational goals as well as reducing information asymmetry 

between firms and stakeholders. Therefore, this study considers that complete or full stage 

ERM implementation is when ERM is fully embedded in the corporate strategic processes.  

Construct 

Indicator1 

Indicator2 

 
Indicator3 
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Formative Measures Reflective Measures 
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The literature review suggests that to be effective or work appropriately, ERM needs to be 

integrated, embedded or ‘counted’ into organisations’ high-level strategic planning and 

decision making processes. Therefore, it is fundamentally important to have an operational 

definition for complete or full ERM implementation to anchor the measurement of the 

extent of ERM implementation among sample firms. For this purpose, this study followed 

earlier researchers in defining the complete or full stage of ERM implementation. Two 

previous studies provide descriptions about when ERM implementation is considered 

complete or full (Beasley et al., 2006; Francis and Paladino, 2008). For example, Francis 

and Paladino (2008) considered that mature ERM implementation exists when a firm has 

fully embedded ERM into its overall strategic and business planning processes whereby 

ERM becomes important and visible throughout an organisation. As noted earlier, the 

researchers regarded firms that formally incorporated ERM into their overall strategic and 

business planning processes, and regularly use ERM in their normal course of business 

operations as best practice firms. This perception is in line with the view of most ERM 

proponents, as discussed throughout this paper, that ERM is integral to strategic planning 

and decision making (Beasley et al., 2009; Beasley et al., 2006; Brown et al., 2009; Hagigi 

and Sivakumar, 2009; Mikes, 2009; Nocco and Stulz, 2006).  

Following these studies, this study has considered that full ERM implementation is 

achieved when ERM is embedded into a firm’s strategic planning and decision making 

processes. This operational definition is deemed in line with Australia’s risk management 

standard, which is articulated in its supporting handbook (HB 158), as well as with the 

views of the experts reported earlier. Furthermore, HB 158 (2006) considers that ERM is 

in place when it is fully integrated into the management of an organisation at all levels – be 

it enterprise, function or business unit level. Based on the reviewed literature and the 

definition provided by HB 158 (2006), this study used the following operational definition 

of ERM, that is a holistic risk management process, that is fully integrated and embedded 

in the strategic planning and the management’s decision making processes of an 

organisation at all levels, be it at the enterprise, function or business unit level. 

The extent of ERM implementation was measured using a Likert scale of six possible 

scores of ERM implementation stage or status. The five-point Likert scale for ERM 
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implementation status is based on Beasley et al.’s (2009) measurement instrument.  For the 

score and stage of implementation, each point represented is shown in Table 4.3.   

Table 4.3 Stages of ERM Implementation 

1. The organisation has not considered ERM. 

2. The organisation has rejected the ERM concept. 

3. Currently investigating the concept of enterprise-wide risk management, but 

have made no decisions yet. 

4. No formal enterprise-wide risk management process in place, but have plans to 

implement one. 

5. Partial enterprise-wide risk management process in place (i.e., some, but not all 

risk areas addressed). 

6. Complete formal enterprise-wide risk management process in place. 

 

Firms at stages one to four are considered non-implementers while firms at the stages five 

to six are considered ERM implementers. Additionally, firms at stage five are considered 

partial implementers while firms at stage six are considered complete implementers. Hair, 

Sarstedt, Ringle, and Mena (2012) highlighted that, PLS-SEM cannot handle categorical 

endogenous or dependent variables. This has given rise to a concern as to whether the 

remaining two stages of ERM implementation, which appear like categorical data, could be 

still used as an endogenous variable in this study. Despite the categorical appearance, the 

two stages indicate the order or rank of ERM implementation. Thus, this variable is ordinal 

data that can be handled by PLS-SEM, as personally assured by Professor J. F. Hair the 

renowned methodologist (see Appendix H). 

1. Industry – Was measured by the industry membership of a firm classified by ASX. 

There were sixteen industries associated with the sample firms (see Table 5.2), which is 

too many for such a small sample. Thus, the industries were collapsed into two categories 

– services (1) and non-services (0). These two particular categories were chosen as they 

seemed to be natural groups based on the industries of the sample firms. 

2. Leverage – Following the existing literature, leverage was measured by the ratio of 

total debts to total assets (Kim and Park, 2009; Lookman, 2009; Pagach and Warr, 2008; 

Purnanandam, 2008; Yatim, 2010). 

Environmental uncertainty – The discussions in previous sections justified the motivation 

for this study to examine the relation between perceived environmental uncertainty (PEU) 
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and ERM implementation following Phua’s (2007) call to investigate the impact of PEU 

on strategic functions. PEU refers to the perceived inability to predict an organisation’s 

external environment accurately by top managers (Milliken, 1987; Tymon Jr, Stout, and 

Shaw, 1998) or by the decision makers of firms (Phua, 2007). The discussions in the 

following paragraphs justify the preference to use perceptions over objective measures of 

environmental uncertainty. In other words, the PEU is measured as a multi-item construct 

rather than a single-item variable or measure. Although Gordon et al. (2009) had examined 

environmental uncertainty in relation to ERM, they used an objective single measure that 

was earnings volatility which is the opposite to the measure used in this study.   

As perceptions of environmental uncertainty pertain to the mental state of managers, it is 

more appropriate to assess PEU using informant measures, as opposed to objective or 

archival measures (Jogaratnam and Wong, 2009). While objective measures such as the 

one used by Gordon et al. (2009) are important, perceptions are also important because 

they are the basis for managerial action (Tsai, MacMillan, and Low, 1991). Many 

researchers have reported that informant assessments and archival measures of the 

environment do not converge, and thus, researchers should include only one type of 

measure in their study to avoid potential problems associated with this divergence (Doty, 

Bhattacharya, Wheatley, and Sutcliffe, 2006). This study decided to use the informant 

assessments in measuring environmental uncertainty. 

Jogaratnam and Wong (2009) documented that researchers have determined that managers’ 

perceptions of environmental uncertainty influence strategy making. The perceived 

environmental uncertainty is conceptually and perhaps empirically more relevant to the 

study of strategy making (Bourgeois, 1980) than the objective and physical environment 

attributes as has been accepted by many others (Duncan, 1972; Miles, Snow, and Pfeffer, 

1974; Milliken, 1987; Tymon Jr et al., 1998).  Objective measures of the business 

environment may be less strongly related to the strategy-making process than subjective 

perceptions because managers respond to their perceptions (Jogaratnam and Wong, 2009). 

Ebrahimi (2000) noted that several studies have emphasised subjective managerial 

perceptions over the objective data utilised by managers.   
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Following earlier studies (e.g. Chenhall and Morris, 1993; Gul, 1991; Gul and Chia, 1994) 

that measured PEU by adapting the instrument of Govindarajan (1984), this study 

measured PEU based on Kren and Kerr (1993), and Hoque (2005), which was based on 

Govindarajan’s (1984) and Gordon and Narayanan’s (1984) instruments and can be traced 

back to Khandwalla’s competent (1972) measure. Respondents were asked to indicate the 

predictability of seven PEU items using a seven-point Likert scale, ranging from ‘1’ (very 

unpredictable) to ‘7’ (very predictable). The seven PEU items used are: 

i. Customers, 

ii. Suppliers, 

iii. Deregulation and globalisation, 

iv. Competitors, 

v. Governments/political, 

vi. Technology, and, 

vii. Economic environment. 

 

3. Risk Management Committee – Was measured by the existence of a board 

committee responsible to oversee ERM implementation (Subramaniam et al., 2009; Yatim, 

2010); whether their board of directors formally assigned risk management responsibilities 

to (2) a stand-alone risk management committee, (1) the audit committee and risk 

management committee or (0) no (not assigned to any sub-committee). Thus, the risk 

committee data for this study is of the ordinal type.   

4. Internal audit – Was measured by the size of an internal audit function (IAF) or 

the number the IAF people in the sample firms (Al-Twaijry, Brierley, and Gwilliam, 2003; 

Goodwin-Stewart and Kent, 2006a). 

5. Risk culture – The development of Hypothesis 6 justified the motivation for this 

study to examine the relation between risk culture and ERM implementation. Risk culture 

refers to the culture within the organisation where the right people do the right thing at the 

right time regardless of the circumstances, which is critical to an organisation's ability to 

seize the right opportunities (PricewaterhouseCoopers, 2009). As noted earlier, 

understanding the state of an organisation’s risk culture is more important than ever in 

today’s business environment wherein change is constant (Cater et al., 2009).  However, 

risk culture is another latent variable with no direct measure, or, as Goodsall et al. (2009) 

stated, culture is often considered too intangible to measure. Earlier, Section 2.3.1 has 

highlighted the lack of risk culture’s empirical measurement. Therefore, the risk culture 
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variable needs to be quantified or measured indirectly. Hence, the level of risk culture was 

measured using an eight-item instrument adapted from PricewaterhouseCoopers (2010).  

Respondents were asked to assess their organisation’s risk culture using a seven-point 

Likert scale ranging from ‘1’ (strongly disagree) to ‘7’ (strongly agree) of  the following 

items:  

i. The processes and controls we operate are appropriate to the risks we face, 

ii. How employees perform on risk issues is an important part of how their job 

performance is assessed, 

iii. We have an effective system for reporting risk information from across the 

organisation, 

iv. Our managers get the information they need about risk before making important 

decisions, 

v. Managers in my organisation encourage candid reporting of risks, 

vi. There is high level of consensus across the organisation about the level of 

acceptable risk. 

vii. We reward our people appropriately for adherence to an ethical code of conduct as 

well as achieving business results. 

viii. Our top management demonstrates the importance of integrity and ethical 

behaviour to employees. 

 

6. Organisational performance – It is worth noting that organisational performance 

has been described as one of the most important constructs in management research 

(Richard et al., 2009). The reviewed literature has identified a potential impact of ERM 

implementation on organisational performance while Chapter 3 has developed the related 

hypothesis for the possible linkage. Financial or objective measures are the most common 

and readily available means of measuring organisational performance, however, there are 

concerns among researchers about the limitations of using traditional performance 

measures that focus mainly on financial measures, such as return on investment or net 

earnings (Hoque, Mia, and Alam, 2001). These measures are historically oriented, and 

emphasise and report on outcomes from past actions (Kaplan and Norton, 2001) over 

future performance (Richard et al., 2009). In addition, the measures do not reflect the 

changes in the way business is being carried out due to the influence of technological 

advancements (Hoque, 2003). Hence, objective measures are incomplete in nature (Hoque 

et al., 2001) and quite limited in anticipating and revealing future performance 

expectations, such as what happened in the Enron case (Richard et al., 2009).  
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Therefore, unlike other studies that used objective performance measures, such as a one-

year excess stock market return to shareholders (Gordon et al., 2009), cash flow 

implications (Grace et al., 2015) and operating profits per unit of risk (ROA/return 

volatility) (Eckles et al., 2014), this study measured organisational performance 

subjectively by a combination of financial and non-financial measures.  The instrument to 

measure the organisational performance variable was adapted from Govindarajan (1988), 

Govindarajan and Fisher (1990) and Rettab, Brik, and Mellahi (2009).  Recent attention to 

reputational risk (Weitzner and Darroch, 2010) indicates that corporate reputation presents 

a major risk to today’s organisations. Thus, corporate reputation is included in the 

performance measure based on Rettab et al. (2009).  Respondents representing firms that 

implemented ERM6 were asked to assess their organisation’s performance, since the 

implementation of ERM, across seven dimensions relative to their principal competitors, 

using a seven-point Likert scale ranging from ‘1’ (well below average) to ‘7’ (well above 

average). An overall performance measure was included in the measure. The use of multi-

item indicators over a single-item indicator of performance, such as return on assets 

(ROA), is in line with the simulation finding of Diamantopoulos et al. (2012) that multi-

item scales outperform single items in terms of predictive validity under most conditions.  

The eight dimensions of organisational performance were: 

i. Sales growth, 

ii. Profitability, 

iii. Return on investment, 

iv. Market share, 

v. New product/service development, 

vi. Customer satisfaction, 

vii. Corporate reputation, and 

viii. Overall performance. 

 

As mentioned earlier, Chenhall and Langfield-Smith (2007) attributed that there are 

multiple perspectives of performance measures. Thus, the eight items measuring 

organisational performance were divided into three relevant variables. It is clear from the 

eight items that, items i to iv concern financial performance while items v to vii concern 

non-financial performance. As mentioned earlier, item viii represents an overall 

                                                 
6 Respondents of non-implementer firms were not asked to answer this question. 
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performance. Hence, for the purposes of this study, the eight organisational performance 

items were separated into three constructs. First, ‘Financial Performance’, which was 

measured by items i, ii, iii and iv. Second, ‘Non-financial Performance’, which was 

measured by items v, vi and vii. Third, ‘Overall Performance’, which was measured by 

item viii.   

7. Benefits of ERM Implementation - As discussed in the introduction, this study 

also aims to examine the benefits of ERM implementation. As noted in the literature 

review, the benefits of ERM implementation are generally long-term benefits. The 

potential benefits were derived from the relevant literature related to ERM implementation 

discussed in Chapter 2. The following benefits were examined:  

i. Compliance with the ASX’s revised Principle 7, 

ii. Improved risk reporting in annual report, 

iii. Better-informed decisions, 

iv. Use of risk information as a competitive tool, 

v. Reduced environmental uncertainty level, 

vi. Better understanding of firm’s risks, 

vii. Reduction in all major risk categories, 

viii. Reduced earnings volatility, 

ix. Increased probability of achieving goals and objectives, and 

x. Improved risk awareness across the organisation. 

 

Respondents were asked to indicate the significance of each item as a benefit of ERM 

implementation in their organisation using a seven-point Likert scale, ranging from ‘1’ (not 

at all) to ‘7’ (to a large extent).   

8. Barriers to ERM Implementation - As mentioned earlier, this study also aims to 

provide an answer to the question of why many companies do not fully implement ERM, 

thus, the survey also asked about potential barriers to the implementation of ERM. 

Following Beasley et al. (2009) and the reviewed literature, the following barriers were 

examined:  

i. Lack of top management support, 

ii. Lack of board or senior executive ERM leadership, 

iii. Lack of perceived value on ERM benefits, 

iv. Other competing organisational priorities, 

v. Legal or regulatory barriers, 

vi. Lack of organisation resources, 

vii. No link to management performance evaluation, 

viii. Lack of enterprise-wide awareness of risk culture, 

ix. No strategic alignment between business strategy and ERM output, and 
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x. Lack of risk management integration across organisation. 

 

Respondents were asked to indicate the significance of each item as an impediment to 

ERM implementation in their organisation using a seven-point Likert scale, ranging from 

‘1’ (not Significant) to ‘7’ (highly Significant).  

 

Note that, the use of PLS-SEM provides the opportunity to explore and evaluate whether 

the newly introduced variables, such as the risk related governance variable and the last 

two variables of the study, really measure the domain of the “benefits” and “barriers” 

concepts concerning ERM implementation. Since there are no existing measures for the 

benefits and barriers construct, this study follows Cadogan, Souchon, and Procter (2008) 

who generated new scales drawn from the reviewed literature. Moreover, the variables and 

their respective measurements have been reviewed by Professor J. F. Hair (see Appendix 

I). 

 

4.4 Data Analysis 

Empirical research on ERM implementation is scarce, indicating nascent theoretical 

development and thus, calling for more exploratory and confirmatory research to provide 

empirical support for the nascent theory while enriching the literature on ERM 

implementation. As reported in Chapter 2, no previous studies on ERM employed a causal 

or modelling data analytical technique. Thus, previous studies on ERM implementation 

failed to provide empirical evidence of possible causal relationships between the variables 

under their study. Hence, it is timely to adopt a data analytic method capable of confirming 

the nature of the underlying constructs as postulated by substantive theory, or on testing 

causal hypotheses based on theory as well as being appropriate for exploratory studies. 

Besides, this study also needs a data analytic method capable of dealing with categorical 

data, small samples and able to analyse relationships between the latent variables that are 

included in this study. Moreover, it is the purpose of this study to examine the “causal” 

relationships among the variables under study while also exploring new variables in 

relation to ERM implementation - risk culture, benefits, barriers environmental uncertainty 

and organisational performance. New scales include those that have not received sufficient 

empirical attention (Fraj, Matute, and Melero, 2015). PLS-SEM is suitable for evaluating 
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measurement instruments that are not yet well formed (Chin and Newsted (1999) cited in 

(Fraj et al., 2015)). Furthermore, there are calls for accounting researchers to use more 

sophisticated data analysis techniques particularly, structural equation modelling (SEM) 

(Baines and Langfield-Smith, 2003; David and Kim, 2004; Henri, 2007; Matthew, David, 

and Kim, 2005; Zakaria and Zulnaidi, 2006).   

SEM is a second generation multivariate data analysis technique (Hair et al., 2014; Hair, 

Ringle, and Sarstedt, 2012) that has evolved as the recent most important and influential 

method in social sciences (Hair, Ringle, et al., 2012). Structural equation modelling (SEM) 

is a combination of factor analysis and path analysis, making it a powerful second 

generation of multivariate analysis which allows simultaneous examination of a set of 

hypothesised relationships between one or more independent variables and one or more 

dependent variables (Kline, 2010; Rodgers and Guiral, 2011; Tabachnick and Fidell, 

2007). SEM allows researchers to assess the measurement model (traditionally 

accomplished with factor analysis) and the structural model (traditionally accomplished 

with path analysis) simultaneously and test the hypotheses associated with a research 

model comprehensively (Lee et al., 2011). In other words, SEM allows simultaneous 

examination of both theory (structural model) and measures (measurement model) (Lee et 

al., 2011). The integration of the two approaches was developed in the early 1970s by three 

researchers – K. Jöreskog, J. Keesling, and D. Wiley (Kline, 2010). This feature is 

important in meeting the fifth objective of this study, that is, to examine the proposed 

model that predicts both the determinants of ERM implementation and the impact of ERM 

implementation on organisational performance. This feature also instigated SEM as one of 

the most useful advance statistical analysis techniques in recent decades (Hair et al., 2014). 

There are two approaches of SEM; the covariance-based (CB-SEM) e.g. LISREL, AMOS, 

EQS) and the component-based PLS-SEM. PLS-SEM is a result of the development of 

different partial least squares (PLS) cultures arisen following the original work of Herman 

Wold (Vinzi, C., Henseler, and Wang, 2010). Both SEM approaches were developed at 

about the same time in the 1970s, however, CB-SEM became a widely used approach in 

social sciences due to many methodological advances especially the development of the 

LISREL software in the 1970s (Hair, Ringle, et al., 2012). On the other hand, PLS-SEM 

software was not available for many years until J. B. Lohmoller introduced LVPLS 
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software in 1984 followed by W.W. Chin who introduced PLS Graph in 2003 which is an 

improved software with embedded graphical user interfaces (Hair, Ringle, et al., 2012; 

Sarstedt, Ringle, and Hair, 2014). In 2005, Christian Ringle introduced SmartPLS, user-

friendly and sophisticated PLS-SEM software. PLS Graph and SmartPLS stimulated key 

adoptions in marketing and management information systems research (Hair, Ringle, et al., 

2012). Accordingly, PLS-SEM has emerged as a key alternative that is complementary but 

not superior to the more prominent CB-SEM technique which is predominantly associated 

with the LISREL and AMOS software (Hair et al., 2014). A summary of similarities and 

differences between CB-SEM and PLS-SEM provided by Lee et al. (2011, p. 308) is 

reproduced in  Table 4.4. 

Table 4.4 Similarities and Differences of CB-SEM versus PLS-SEM 

Criteria CB-SEM PLS-SEM 

Example software LISREL, EQS, AMOS  SmartPLS, PLSGraph 

Objective of 

overall analysis 

 

Show that the null hypothesis of the 

proposed model is plausible, while rejecting 

path-specific null hypotheses of no effect. 

Reject a set of path-specific null 

hypotheses of no effect. 

Objective of 

variance analysis 

Overall model fit to the data as represented 

by various fit indexes. 

Variance explained (e.g. high R2). 

Estimation 

technique 

Maximum likelihood (ML) most widely 

used. 

Ordinary least squares. 

Type of 

maximisation 

Maximises the reproduction of the 

covariance among the variables. 

Maximises the prediction of the original 

raw scores. 

Construct 

specification 

Supports the use of reflective and formative 

measures for constructs.  

Supports the use of reflective and formative 

measures for constructs. 

Dependent 

variables 

Supports multiple dependent variables 

within a model. 

Supports multiple dependent 

variables within a model. 

Mediation tests  

 

Mediating variables are tested as part of the 

comprehensive model. 

Mediating variables are tested as part of the 

comprehensive model. 

Moderation tests  

 

Typically performed using a product 

indicator approach (the moderator is a 

construct with measures derived from a cross 

multiplication of the measures of the latent 

variables) or by analysis of groups if the 

moderator is categorical (Sauer and Dick, 

1993). 

 

Possible to perform using either the 

product indicator approach or product of 

sums approach (moderating construct 

derived using the sum of the measures 

from one construct multiplied by the sum 

of the measures in the second construct). 

Best results when using the product of 

sums approach (Goodhue et al., 2007). 

Assumptions  Typically, multivariate normal distribution 

and independent observations (parametric). 

Nonparametric  

Data sources  Primary data Primary or secondary data 

Sample size  

 

Small samples may not converge, yet large 

samples may introduce bias in goodness-of-

fit statistics. 

Large samples do not bias Statistics. 
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PLS-SEM differs greatly from the more prominent CB-SEM in terms of their underlying 

philosophy and estimation objectives (Hair et al., 2011; Hair, Ringle, et al., 2012). In 

general, the CB-SEM is a confirmatory modelling approach focusing on the model’s 

theoretically established relationships and aiming at minimising the difference between the 

sample covariance matrix and the model-implied covariance matrix (Hair, Ringle, et al., 

2012; Lee et al., 2011); whereas, PLS-SEM is a causal modelling approach that maximises 

the explained variance (by the dependent variables) of the dependent latent constructs; i.e., 

their R2 value (Hair et al., 2011; Hair, Ringle, et al., 2012). That is, the PLS-SEM 

algorithm computes the construct scores and treats the scores as a perfect proxy for the 

construct’s indicators. PLS-SEM then uses all the variance from the indicators to help 

explain the endogenous constructs. PLS-SEM is appropriate for research attempting to 

predict key target constructs or identify key driver constructs and to explore structural 

relations of the variables under study. Although CB-SEM is considered suitable for theory 

testing, theory confirmation research and research that compares alternative theories (Hair 

et al., 2011),  the results for PLS-SEM and CB-SEM do not differ much (Hair et al., 2014).  

Thus, Hair et al. (2014) considered PLS-SEM estimates as good proxies of CB-SEM 

results and PLS-SEM as a good alternative method for theory testing when CB-SEM 

assumptions are violated such as, in terms of normality of distribution, minimum sample 

size and model complexity. 

PLS-SEM is appropriate for predictive and theory development research, exploratory 

research, small samples research, research with non-normal or skewed data, complex 

structural models, formative constructs and, with both moderating and mediating 

relationships (Coltman et al., 2008; Diamantopoulos, 2008; Diamantopoulos et al., 2008; 

Diamantopoulos and Siguaw, 2006; Henseler, Fassott, Dijkstra, and Wilson, 2012; 

Henseler, Ringle, and Sinkovics, 2009; Jarvis et al., 2003; Lee et al., 2011; Ringle, Götz, 

Wetzels, and Wilson, 2009; Wilcox et al., 2008). PLS-SEM is capable of fully examining 

any mediating variables as part of its analysis resulting with higher variance explained in 

the dependent variables due to the consideration of both direct and indirect effects. This 

improves the theoretical understanding of the research model (Lee et al., 2011).  

Furthermore, methods researchers have long noted that PLS-SEM yields very robust 

estimations and statistical power even for small sample studies (Hair et al., 2014; Henseler, 
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Hubona, and Ray, 2016; Reinartz, Haenlein, and Henseler, 2009), highly skewed data 

(Hair et al., 2014; Reinartz et al., 2009; Ringle et al., 2009) and for data with missing 

values that are below a reasonable level (Hair et al., 2014). While that is the case, 

researchers should not ignore the fundamentals of sampling theory as results would be 

meaningless with non-representative samples (Hair, Ringle, and Sarstedt, 2013). 

Moreover, in the case of non-normal data, skewness and kurtosis should be reported 

(Reinartz et al., 2009). 

Thus, researchers are advised against selecting PLS-SEM merely for having a small 

sample. A review by Hair et al. (2013) indicated that PLS-SEM is now capable of 

performing sophisticated analyses, such as the confirmatory tetrad analysis to evaluate 

measurement model type empirically, importance-performance matrix analysis of PLS-

SEM results, PLS-SEM-specific data segmentation techniques, interaction effects analysis, 

hierarchical component models analysis, non-linear effects analysis and multi-group 

analysis procedures. In short, PLS-SEM’s flexibility lies in its capability to handle various 

modelling problems (Hair et al., 2013).  For example, PLS-SEM is more flexible than CB-

SEM in terms of the data structure and the measurement qualities (Lee et al., 2011). 

Besides, PLS-SEM offers more flexibility in modelling relationships, allowing for more 

nuanced testing of theoretical concepts (Hair et al., 2013). Furthermore, multivariate 

normality is required with CB-SEM but not with PLS-SEM (Hair et al., 2014; Hair et al., 

2011; Ringle, Sarstedt, and Straub, 2012). Thus, Hair et al. (2011) recommended the use of 

PLS-SEM if the research sample is either too small or too large as CB-SEM cannot handle 

extreme sample sizes. Moreover, PLS-SEM is viable even when the number of variables is 

greater than the number of observations and can be applied in many instances of small 

samples when other methods fail (Henseler, Dijkstra, et al., 2014).   

Additionally, the use of SmartPLS software enables PLS-SEM users to handle various 

types of data including metric, quasi-metric, ordinal and categorical (Hair et al., 2013). 

This study used the newer version of the SmartPLS software that was released in early 

August of 2014, i.e., SmartPLS 3 (Ringle, Wende, and Becker, 2014). Methodologist 

expert, Professor J. F. Hair, regarded SmartPLS 3 as a milestone in latent variable 
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modelling for its ease of use intuitive graphical user interface. His comments can be read 

on the software’s website7. PLS-SEM is an attractive alternative to CB-SEM when priori 

knowledge is scarce on structural model relationships or the measurement of the constructs 

or when the research is more exploratory in nature rather than theory confirmation (Hair et 

al., 2014). This is because PLS-SEM uses the available data to estimate the path 

relationships in the proposed model with the objective of minimising the error terms. 

Furthermore, the application of CB-SEM requires a set of assumptions to be fulfilled, for 

example, the multivariate normality of data, minimum sample size etc.  Hair et al. (2011) 

reported that, PLS-SEM becomes the preferred method when those assumptions are 

violated as PLS-SEM often provides more robust estimations of the structural model. 

Additionally, simulation studies proved that PLS-SEM always converged and produced 

admissible solutions in cases of small sample sizes when compared to covariance-based 

SEM (Henseler, Dijkstra, et al., 2014).  

PLS-SEM has many benefits over CB-SEM. Hence, in recent years, PLS-SEM gained 

wide dissemination in business research fields, such as marketing (Hair et al., 2011; Hair, 

Ringle, et al., 2012; Henseler et al., 2009; Peng and Lai, 2012; Ringle, Sarstedt, Schlittgen, 

and Taylor, 2013), information systems and consumer behaviour, and is also increasingly 

applied in other business disciplines (Hair et al., 2011; Henseler et al., 2009), such as 

operations management (Peng and Lai, 2012). Leading information systems journals and 

leading multi-disciplinary business journals routinely published PLS-SEM researches (Lee 

et al., 2011) while PLS-SEM has become a main data analysis tool for publications in MIS 

Quarterly (Ringle, Sarstedt, et al., 2012). While PLS-SEM is regarded as a silver bullet in 

many research situations (Hair et al., 2011) and its application increased exponentially in 

various disciplines (Hair et al., 2014), PLS-SEM is not yet well accepted in the accounting 

discipline and, infrequently used in published accounting research (Lee et al., 2011) and in 

top accounting journals (Rodgers and Guiral, 2011).  Evidence of PLS-SEM application in 

accounting and related areas can be seen in Dowling (2009) and Arnold et al. (2011). 

Nevertheless, Lee et al. (2011) and Rodgers and Guiral (2011) called for a wider 

application of PLS-SEM among accounting researchers. 

                                                 
7 https://www.smartpls.com/  

https://www.smartpls.com/
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Overall, PLS-SEM is especially appropriate for this study for the following reasons. First, 

as mentioned earlier, the study is exploratory and predictive. PLS-SEM is appropriate 

when the related theory is less developed, there is scarce prior knowledge on the structural 

model relationships and for predictive research (Hair et al., 2014).  As such, PLS-SEM is 

appropriate for this study as the main objective of the study is to predict the determinants 

of ERM implementation and the impact of ERM implementation on organisational 

performance. At the same time, PLS-SEM allows simultaneous empirical evaluation of the 

measurement of latent constructs as well as examination of the structural relationships 

among the constructs. This feature is especially necessary to explore the measurement of 

the risk culture, environmental uncertainty and organisational performance constructs from 

the perspectives of ERM implementers, and at the same time exploring the ability of the 

constructs in predicting the extent of ERM implementation. The use of PLS-SEM could 

also support the nascent theory underpinning the ERM implementation field and the 

exploratory examination of untested latent variables in relation to ERM implementation 

(risk culture and environmental uncertainty).  

Second, PLS-SEM’s modelling properties are very flexible (Hair et al., 2014) which allows 

the examination of both reflective and formative constructs whereas CB-SEM has 

limitations related to models with formative constructs (Hair et al., 2014; Hair et al., 2011; 

Henseler et al., 2009; Lee et al., 2011; Reinartz et al., 2009; Rodgers and Guiral, 2011). 

Notably, (Rodgers, 1999) argued that formative indicators are useful for predictive models 

in accounting research as they help to capture and define latent/theoretical concepts while 

encouraging the modelling of both types of indicators in a single study.  

Third, PLS-SEM is not only appropriate for small sample sizes (Henseler et al., 2009) but 

also those with complex models which have been proven to exhibit higher statistical power 

than when analysed with the CB-SEM (Reinartz et al., 2009). This feature is especially 

appropriate for this study as the sample size consists of only 51 observations while the 

model requires simultaneous examination of the relationships between the firm 

characteristics and the extent of ERM implementation and the examination of impact the of 

ERM implementation on the implementation’s benefits and organisational performance. 

Apparently, the framework of the current study is not yet well established. Thus, PLS-

SEM is appropriate for empirically examining it.  
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Fourth, survey-based research, such as this study has frequently used PLS-SEM to analyse 

latent constructs (Lee et al., 2011); affirming the appropriateness of using PLS-SEM to 

analyse the data of the study. Finally, the data of the study is non-normally distributed. 

PLS-SEM is suitable as its algorithm transforms non-normal data in accordance with the 

central limit theorem (Hair, Sarstedt, et al., 2012). Prior literature indicates that PLS-SEM 

is robust when used with skewed data and formative measures (Ringle et al., 2009). 

Furthermore, selecting PLS-SEM in accordance with the predictive nature of the objectives 

of the study is consistent with experts’ guidance (Hair et al., 2011, 2013; Ringle, Sarstedt, 

et al., 2012) and the calls for accounting researchers to use PLS-SEM in modelling 

complex models (Lee et al., 2011; Rodgers and Guiral, 2011). Moreover, successful use of 

PLS-SEM would likely make a great contribution to the relevant research fields, such as 

accounting, risk management and strategic management, where obtaining a large number 

of respondents is difficult and expensive in terms of time, money and energy.  

Accordingly, PLS-SEM is considered the most suitable when priori knowledge on 

structural model relationships or on the measurement of the constructs is scarce or when 

the research emphasis is more on exploration rather than confirmation (Hair et al., 2014).  

Hence, the use of PLS-SEM suits the general objectives of this study – to explore the 

measurements of newly included constructs such as risk culture, benefits and barriers to 

ERM implementation, to predict the outcomes of the relationships of the constructs under 

study as well as testing the hypotheses developed based on the underlying theories. 

     

4.4.1 Partial Least Squares Structural Equation Modelling (PLS-SEM) 

The discussions in Section 4.4 rationalise the appropriateness and timeliness of using the 

PLS-SEM method to estimate the proposed model of this study empirically. When PLS-

SEM is applied, diagrammes called path models as in Figure 4.2 are used to display the 

examined hypotheses and variable relationships (Hair et al., 2011). There are two elements 

of a PLS path model – measurement and structural model.  

First, the measurement models or the outer models in the context of PLS-SEM, describe 

the unidirectional relationships between each latent construct (circles or ovals – Y1 to Y4) 

and their associated observed or manifest indicator variables (rectangles – X1 to X10) 
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(Diamantopoulos et al., 2008; Hair et al., 2014; Hair et al., 2011). There are two types of 

measurement models – one for exogenous latent constructs (similar to independent 

variables) and the other for endogenous latent constructs. Exogenous and endogenous 

constructs/variables refer to independent and dependent variables, respectively. Exogenous 

constructs are those that explain the other constructs in the model while endogenous 

constructs (similar to dependent variables) are those that are being explained in the model. 

Researchers usually refer to the measurement models in relation to a specific construct 

rather than using the terms exogenous or endogenous (Hair et al., 2014).  For example, the 

measurement model of Y1 contains the indicators X1 and X2 while Y4 contain only X10 as its 

indicator.   

 

 

 

 

 

 

 

 

 

 

 

 

Second is the structural or inner model that represents the constructs and shows the 

relationships (path) between the constructs. PLS-SEM permits only single headed or 

direction paths between the latent constructs. Non-recursive relationships (causal loops) 

are not allowed in the PLS-SEM inner model. Single-headed arrows indicate predictive 

relationships that can be interpreted as a causal relationship when there is strong theoretical 
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Figure 4.2: A Simple Path Model 
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support (Hair et al., 2014). In a structural model, exogenous indicates latent constructs with 

no structural path relationships pointing at them while endogenous indicates target latent 

constructs that are explained by other constructs via structural model relationships. 

Error terms (℮7 to ℮10) are also shown in Figure 4.2. The error terms represent the 

unexplained variance for each indicator of reflective constructs when path models are 

estimated (Diamantopoulos et al., 2008; Hair et al., 2014; Henseler and Chin, 2010). 

Reflective variables are assumed to be measured with errors (Henseler and Chin, 2010) as 

a result of being measured indirectly using their observe or manifest indicators (Lee and 

Cadogan, 2013). In contrast, formative constructs are assumed to be measured without 

errors (Diamantopoulos et al., 2008; Hair et al., 2014; Henseler and Chin, 2010). Error 

terms (Z3 and Z4) associated with each endogenous constructs also exist in the structural 

model while that is not so with the exogenous constructs (Hair et al., 2014).  

 

4.4.2 Formative versus Reflective Measurement Models 

Section 4.3.1 explained that latent constructs could be measured reflectively or formatively 

and that the first element of PLS-SEM is the measurement models specifying the 

relationship between each construct and its measures. While PLS-SEM can handle both 

formative and reflective models, it is crucial that all constructs of the study are properly 

specified (Diamantopoulos et al., 2008(Diamantopoulos et al., 2008) either as formative 

measurement models (Mode A) or reflective measurement models (Mode B) (Hair et al., 

2011, 2013; Jarvis et al., 2003; Rodgers and Guiral, 2011) before meaning can be assigned 

to the analysis of the structural model (Anderson and Gerbing, 1982). Proper mode 

specification is crucial because different modes require different evaluation treatment of 

the measurement models and different relevant criteria for the reliability and validity 

assessments (Coltman et al., 2008; Diamantopoulos, 2008; Diamantopoulos et al., 2008; 

Hair et al., 2014; Jarvis et al., 2003; Rodgers and Guiral, 2011; Wilden et al., 2013).   

For example, in Figure 4.1, constructs Y1 and Y2 are modelled based on formative 

measurement model while constructs Y3 and Y4 are modelled using reflective 

measurement model. As shown in the figure, the reflective measurement models are 

indicated by single-headed arrows pointing from constructs Y3 and Y4 towards their 
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respective indicators. The coefficients between a reflective construct and its indicators are 

called outer loadings. Contrarily, single-headed arrows from the indicators towards their 

underlying constructs (Y1 and Y2) indicate formative measurement models. The 

coefficients for the formative measurements are called outer weights (Hair et al., 2011).   

Reflective measurement has a long tradition in the social science (Diamantopoulos et al., 

2008; Hair et al., 2014) and is directly based on the classical test theory (Diamantopoulos 

et al., 2008; Finn and Wang, 2014; Hardin, Chang, Fuller, and Torkzadeh, 2011; Jarvis et 

al., 2003; Rodgers and Guiral, 2011).  Reflective measurement models hypothesise that 

changes in the indicators are caused by the changes in the underlying construct as opposed 

to the formative measurement models (Diamantopoulos, 2008; Diamantopoulos et al., 

2008; Diamantopoulos and Siguaw, 2006; Jarvis et al., 2003). Realist scholars prefer the 

reflective measurement models (Coltman et al., 2008; Finn and Wang, 2014). Oppositely, 

the formative measurement models are the preference of constructivist, operationalist or 

instrumentalist scholars (Coltman et al., 2008; Finn and Wang, 2014).  

The decision rules to model a construct as reflective or formative are based on four major 

criteria: (1) the logical direction of causality between a construct and its indicators; (2) 

interchangeability of indicators; (3) covariation among indicators; and (4) nomological set 

of construct indicators (Jarvis et al., 2003). Accordingly, Rodgers and Guiral (2011) noted 

that, reflective measurement models must be used if: (1) the direction of causality is from 

construct to its indicators, (2) the indicators should share a common theme, (3) the 

construct drives the indicators, and (4) the questionnaire or survey items have similar sign 

and significance of relationships with the antecedents and consequences as per the 

construct. Whereas, formative measurement models must be used if: (1) the direction of 

causality is from indicators to their construct, (2) the indicators may or may not share a 

common theme, (3) indicators can have any pattern of intercorrelation, and (4) indicators 

may not have similar significance of relationships with the antecedents and consequences 

as per the construct.  

The following paragraphs provide further clarification about the differences between 

reflective measurement models and formative measurement models. Based on the classical 

test theory, within the reflective measurement models, the indicators represent the effects 
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(or manifestations) of an underlying construct resulting in the causality flow from the 

construct to its measures as depicted in Figure 4.1. Meaning that, the construct represents 

the common cause shared by all its measures which reflect the construct (Diamantopoulos 

et al., 2008; Hair et al., 2014). For example, the respondents’ judgement pertaining to the 

environmental uncertainty construct causes a change in the measured indicators (the 

predictability of the indicator items). Given that, the questionnaire or survey indicators 

must be internally consistent and equally valid indicators of the construct while the validity 

is assumed unchanged when an indicator is dropped. Besides, changes in the reflective 

construct must precede changes in the indicators while the indicators are interchangeable. 

Adding or dropping an indicator will not change the underlying construct as the construct 

drives the indicators; not vice versa (Rodgers and Guiral, 2011).  Consequently, reflective 

measurement models require highly correlated indicators (Coltman et al., 2008; 

Diamantopoulos et al., 2008; Hair et al., 2014; Jarvis et al., 2003; Rodgers and Guiral, 

2011) and possess the same directional relationship with the construct as they are supposed 

to share a common theme (Rodgers and Guiral, 2011).   

Unlike the reflective indicators, which are designed to account for observed variables, 

formative indicators define the construct and are designed to minimise residuals in the 

structural relationship. Being a theoretical variable formed from one or more observables, 

the formative construct allows accounting researchers to examine its impact on other 

constructs (Rodgers and Guiral, 2011). As the construct is defined by the indicators, the 

domain of the construct is sensitive to the number and types of indicators used while a 

change in the construct is not necessarily caused by a change in all of its indicators 

(Rodgers and Guiral, 2011). Thus, formative indicators are not interchangeable as each of 

them captures a specific aspect of the construct’s domain (Hair et al., 2014).  Omitting an 

indicator could alter the nature of the construct (Hair et al., 2014) and raise the risk that the 

domain of the construct may not be fully captured by its indicators (Diamantopoulos and 

Siguaw, 2006). However, it is difficult for scholars to ascertain that all-possible causes of 

the construct are accounted for by its indicators (Diamantopoulos and Siguaw, 2006). 

Hence, formative constructs need a census of indicators rather than a sample (Bollen and 

Lennox, 1991). Consequently, the use of formative measurement requires an acceptable 

level of measurement validity prior to structural model estimation (Hair et al., 2014).  
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Nevertheless, it should be noted that, the patterns or magnitudes of the intercorrelations 

between formative indicators have no specific expectations (Diamantopoulos et al., 2008) 

since there is no “common cause” for them (Hair et al., 2014). The indicators might 

correlate positively or negatively while they also could be completely uncorrelated 

(Diamantopoulos et al., 2008; Hair et al., 2014; Jarvis et al., 2003; Wilcox et al., 2008). 

Therefore, collinearity among formative indicators can give significant problems because 

the weights connecting the indicators with the construct could be unstable and statistically 

insignificant (Hair et al., 2014). Third, formative indicators are assumed to be error-free in 

a conventional sense (Edwards and Bagozzi, 2000) and thus, have no individual 

measurement error terms (Diamantopoulos et al., 2008; Hair et al., 2014). Fourth, 

Diamantopoulos et al. (2008) cited that, in isolation, a formative measurement model is 

under-identified and cannot be estimated. Overall, decision makers’ beliefs, intentions, and 

economic and managerial perceptions/judgements are better modelled by reflective 

measurements. Whereas, financial statement information is more suitable for the formative 

measurement models as the combination of pieces of accounting information into one 

construct would represent a managerial or financial view of the information (Rodgers and 

Guiral, 2011).   

 

4.4.3 Validity and Reliability  

The use of latent constructs using multi-item measures gives rise to reliability and validity 

issues. Reliability and validity issues are crucial to the measurement of variables as 

measurement error in survey data can have a considerable effect as mentioned earlier. 

Moreover, measurement error resulting from poor reliability and validity will distort the 

observed relationships and make multivariate techniques less powerful (Hair, Black, 

Babin, and Anderson, 2010). All measurements used in a multivariate analysis are likely to 

contain some measurement error as there are many sources of measurement errors that 

could lead to random and/or systematic errors (Hair et al., 2014). Measurement error refers 

to the difference between the true value of a variable and the value obtained by a 

measurement. Examples of the sources include poorly worded survey questions, 

misunderstanding of the scaling approach and incorrect use of a statistical method. 

Measurement errors affect the validity and reliability of the measurement of variables. 
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Thus, the error should be minimised as much as possible (Hair et al., 2014) by ensuring 

that the validity and reliability of the variables’ measurement achieve certain 

benchmark(s). Validity is the extent to which a measure or set of measures correctly 

represent the concept of a study or the distance between the average score to the true score 

(Hair et al., 2010). In other words, construct validity concerns the degree of 

correspondence between constructs and their measures or indicator items (Jarvis et al., 

2003). The closer the average score to the true score, the higher the validity of the measure 

(Hair et al., 2014). Thus, construct validity refers to how well the indicator items, as a 

whole, measure the underlying construct. While construct validity is an essential condition 

for theory development and testing, it is even more crucial that the relationships between 

the constructs and their measures are properly specified prior to assessing the construct 

validity (Jarvis et al., 2003).   

Reliability is the extent to which a variable or a set of variables is consistent in what it is 

intended to measure. When the measured scores are close together, the measure is reliable 

as reliability is the distance between the measured scores (Hair et al., 2014).  Thus, a 

reliable measure will produce consistent results when multiple measurements are taken 

(Hair et al., 2010). The reliability of instruments or measurements can be enhanced through 

careful operational definitions (Abowitz and Toole, 2010), thus, enabling replication of 

indicators in the same manner with the same results. Using archival indicators from the 

existing literature is more reliable than self-reported indicators, as problems of 

measurement reliability can arise from inadvertent changes in the measuring instrument 

(Abowitz and Toole, 2010).   

Reliability is a necessary condition for validity as an unreliable measure can never be valid 

as systematic error cannot be distinguished from the random error even if the average 

matches the true score (Hair et al., 2014). Hence, the reliability of the variable 

measurements must be considered even if validity is assured (Hair et al., 2010) as 

reliability ensures that the indicators measure the “true” value and are “error free”.  In sum, 

reliability relates to the consistency of the measure(s) whereas validity concerns how well 

the measure(s) defines the concept (Hair et al., 2010) and thus, is not applicable to single-

item constructs as its’ indicator outer loading is fixed at 1.00 (Hair et al., 2014). 
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Note that, when PLS-SEM is used, evaluation of the reliability and validity of the 

measures or observed indicators used to represent the conceptual constructs are to be 

performed using the PLS algorithm estimation while common factor evaluation is not 

required. The common factor evaluation is required when covariance-based SEM is used 

for data analysis. The PLS-SEM method uses a composite factor model which is a more 

general measurement model (Henseler, Dijkstra, et al., 2014) which should be regarded as 

an alternative to the common factor model (Rigdon, 2012). The composite factor model 

forms composite variables, which serve as proxies for the concept under study (Rigdon, 

2016), from linearly combined indicators (Lohmöller, 1989). Furthermore, Henseler, 

Dijkstra, et al. (2014) found and affirmed that the common factor model is nested within 

the composite factor model.  It should be noted that, the finding of Henseler, Dijkstra, et al. 

(2014) is consistent with the recommendation of Ringle, Sarstedt, et al. (2012) that, it is 

more appropriate to evaluate constructs’ measures via PLS-SEM method itself rather than 

using the factor analysis for the measurement validation. Thus, it is unnecessary to perform 

the common factor model, when the composite factor model had already been carried out, 

prior to the evaluation of PLS-SEM measurement models.   

In this study, the multi-item latent variables were tested for validity and reliability based on 

the requirements for PLS-SEM. The reliability and validity of construct measures can be 

determined by examining PLS-SEM estimates (Hair et al., 2014). The procedures are also 

known as the evaluation of the measurement models (Yoon and George, 2013) or the scale 

purification process (Cadogan et al., 2008; Diamantopoulos et al., 2008; Diamantopoulos 

and Siguaw, 2006; Gudergan, Ringle, Wende, and Will, 2008; Ringle, Völckner, Sattler, 

and Reinstrom, 2012; Sarstedt, Wilczynski, and Melewar, 2013). The evaluation of the 

measurement models or the purification of latent constructs must be performed prior to the 

hypotheses testing or the evaluation of the structural models. In short, the evaluation of 

PLS-SEM results involves a two-stage approach. Stage 1 evaluates the measurement 

models while Stage 2 evaluates the structural model. Stage 2 is performed following 

satisfactory results from Stage 1 (Hair et al., 2014; Sarstedt, Ringle, Smith, Reams, and 

Hair, 2014). Section 4.4.4 and Section 4.4.5 present the explanation about the requirement 

of the Stage 1 evaluation while Section 4.4.6 presents an explanation about the requirement 

of the Stage 2 evaluation. 
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4.4.4 Evaluation of Reflective Measurement Models 

Reflective measurement models require the assessment of the reliability and validity. The 

reliability and validity of the reflective measurement models are determined by their 

internal consistency reliability and validity by measuring the composite reliability, 

convergent validity and discriminant validity (Hair et al., 2014). 

   

4.4.4.1 Internal Consistency Reliability 

The composite reliability indicates a construct’s internal consistency reliability. When 

PLS-SEM is used, the Cronbach’s Alpha that is normally used to estimate the internal 

consistency reliability of observed indicators is not applicable. As mentioned earlier, the 

applicable measure is the composite reliability that takes into account the outer loadings of 

the indicator variables (Hair et al., 2014). The composite reliability varies between 0 and 1; 

with 1 as the highest reliability. For exploratory research, composite reliability of 0.60 and 

0.70 is acceptable while values between 0.70 and 0.90 are satisfactory in more advanced 

research (Hair et al., 2014; Nunnally and Bernstein, 1994).  However, values higher than 

0.90 (and definitely larger than 0.95) indicate that all indicators are measuring the same 

phenomenon probably indicating the use of semantically redundant items and thus, 

undesirable as they could be indicating an invalid measure of the construct (Hair et al., 

2014).     

 

4.4.4.2 Convergent Validity and Indicator Reliability 

Convergent validity indicates the extent to which a measure correlates positively with 

alternative measures of the same construct. As different items are used to measure a 

reflective construct, the indicators should converge or share a high proportion of variance 

(Hair et al., 2014). Indicator items captured by the construct that have a lot in common will 

have high outer loadings; implying that there is more shared variance between the 

construct and its measure than the error variance. High outer loadings also demonstrate 

indicator reliability which is derived from the square of the outer loadings (Hair et al., 

2014; Hulland, 1999). The minimum threshold value for outer loadings is 0.708 while all 

indicators’ outer loadings should be significant (Hair et al., 2014). The square of a 
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standardised indicator’s outer loading represents how much of the variation in an item is 

explained by the construct - known as the communality of an item. The communality of an 

item is described as the variance extracted from the item (Hair et al., 2014). The 

established rule of thumb requires the communality to be at least 50%, which is equal to 

the squared of 0.708 so that it can be implied that more than 50% of the variance in the 

observed variable is due to the construct (Hulland, 1999). Outer loadings of 0.70 are 

acceptable as they are sufficiently close to 0.708 (Hair et al., 2014).  Note that, indicator 

loadings in PLS-SEM are interpreted similar to loadings in a principal component analysis 

(Elbanna, Child, and Dayan, 2013). 

Despite the minimum required threshold of 0.708, however, social science researchers 

frequently observe weaker outer loadings when new indicators or newly developed scales 

are employed (Hulland, 1999). Thus, researchers should not automatically remove 

indicators with loadings lower than 0.70. The effects of removing an indicator with an 

outer loading between 0.40 and 0.70 on the composite reliability and the construct’s 

content validity should be carefully examined. Content validity indicates how well the 

indicators capture the domain content of a construct (Hair et al., 2014). Researchers should 

remove the indicator if deleting it increases the composite reliability or the average 

variance extracted (AVE – see next paragraph) above the suggested threshold value. Weak 

indicators could be retained on the basis of their contribution to content validity (Hair et 

al., 2014). However, researchers should always remove indicators with very low outer 

loadings (below 0.40) (Hair et al., 2014), a threshold commonly used for factor analysis 

results (Hulland, 1999).   

A common measure of construct’s convergent validity is the AVE, which is the grand 

mean value (the sum of the squared loadings divided by the number of indicators) of the 

squared loadings of the construct’s indicators. AVE represents the communality of the 

construct. Thus, an AVE value of 0.50 and above indicates that, on average, the construct 

explains more than half of the variance of its indicators while values below 0.50 indicate 

that, on average, more errors remain in the items than the variance explained by the 

construct (Hair et al., 2014).   
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4.4.4.3 Discriminant Validity 

Discriminant validity indicates that a construct is sufficiently different from other 

constructs by empirical standards; implying that, the construct is unique and captures 

phenomena not captured by other constructs in the study. The cross loadings and the 

Fornell and Larcker (1981) criterion are two common measures of discriminant validity. 

However, recently via a simulation study, Henseler, Ringle, and Sarstedt (2014) proved 

that the two commonly used discriminant validity criterions, the Fornell-Larcker criterion 

and cross loadings criterion, have unacceptably low sensitivity in detecting a lack of 

discriminant validity in common research situations. Their results show that the cross 

loadings criterion only works well in situations with heterogeneous patterns and large 

sample sizes. This is not surprising as Hair et al. (2014) acknowledged that this 

discriminant validity measure is rather liberal compared to the Fornell and Larcker 

criterion.  Thus, Henseler, Ringle, et al. (2014) proposed an alternative criterion, the 

heterotrait-monotrait (HTMT) ratio of correlations based on a multitrait-multimethod 

matrix, as the simulation study proved superior performance of the new criterion.   

The HTMT ratio is the average of the correlations of indicators across constructs 

measuring different concepts (heterotrait-hereromethod correlations) relative to the average 

of the correlations of the indicators within the same construct (monotrait-heteromethod 

correlations). In summary, a HTMT value smaller than one indicates that two constructs 

are most likely different while a HTMT value close to one indicates a potential lack of 

discriminant validity. There are two thresholds that can be used in discriminant validity 

assessment – 0.90 or 0.85 (HTMT.90 or HTMT.85); HTMT.90 is more liberal than 

HTMT.85. Additionally, the HTMT inference which is drawn from the bootstrapping 

procedure can be used as a basis for the statistical discriminant validity test based on its 

confidence interval (Henseler, Ringle, et al., 2014). A confidence interval that contains the 

value of 1 indicates a lack of discriminant validity and vice versa. The exact HTMT 

threshold to be used depends on how conservative a researcher is in his/her discriminant 

validity assessment and the model set-up as there are some constructs that are conceptually 

different but may be difficult to distinguish empirically (Henseler, Ringle, et al., 2014).  

The relevant literature reported that it is not necessary for constructs to be equivalent to the 

theoretical concepts of scientific research as constructs should be viewed as creations from 
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empirical data intended for empirical testing of propositions regarding the concept 

(Henseler, Ringle, et al., 2014). Discriminant validity is not an exclusive empirical means 

to validate a model while failure to establish discriminant validity between two constructs 

does not always mean that the two constructs are conceptually identical (Henseler, Ringle, 

et al., 2014). Thus, Henseler, Ringle, et al. (2014) recommended the use of a more liberal 

HTMT threshold as any derivation of thresholds is subjective.   

In conjunction with the lack of discriminant validity, Henseler, Ringle, et al. (2014) 

provided several treatment guidelines. First, researchers can (1) retain the constructs with 

discriminant validity issue and try to decrease the HTMT by removing indicators that have 

low correlations with other indicators of the same construct, splitting the construct’s 

indicators into homogenous sub-constructs if theoretically supported, deleting indicators 

that correlate strongly with other construct or reassigning the indicators to the opposing 

construct. Second, researchers can combine the constructs into a more general construct if 

there is theoretical support.   

This paragraph provides a simple description of the two traditional discriminant validity 

criterions. When using cross loadings, it is expected that an indicator’s outer loading on its 

construct should be greater than all of its cross loadings with other constructs (Hair et al., 

2014).  If not, it is a sign of a discriminant validity problem (Hair et al., 2011).  Hair et al. 

(2014) acknowledged that this discriminant validity measure is rather liberal compared to 

Fornell and Larcker criterion which is a more conservative measure of discriminant 

validity. The Fornell and Larcker criterion requires the square root of a construct’s AVE to 

be greater than its highest correlation with any other construct as the construct should share 

more variance with its associate indicators than with any other construct (Hair et al., 2014). 

 

4.4.5 Evaluation of Formative Measurement Models 

Note that, Section 4.3.1 and 4.4.2 emphasised the importance of proper specification for 

reflective and formative indicators. This is because the evaluation of reflective 

measurement models differs from those of the formative measurement models. Formative 

measures are assumed error free (Diamantopoulos and Siguaw, 2006; Edwards and 

Bagozzi, 2000) while they do not necessarily covary as they are likely to represent the 
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construct’s independent causes. Thus, the internal consistency reliability pertaining to 

reflective measurement models is not applicable (Hair et al., 2014) while convergent and 

discriminant validity criteria for assessing the reflective measurement models are not 

meaningful for formatively measured constructs (Chin, 1998). In contrast, the content 

validity should be established prior to the empirical evaluation of the formative measures. 

This is to ensure that the set of chosen formative indicators represent or capture all facets 

(or at least major) of the of the construct (Hair et al., 2014). Researchers must include a 

comprehensive set of indicators that fully exhausts the formative construct’s domain to 

avoid exclusion of important parts of the construct. Thus, content validity can be 

safeguarded via experts’ assessment (Hair et al., 2014) and thorough literature review 

(Diamantopoulos and Winklhofer, 2001; Jarvis et al., 2003).  Content validity refers to “the 

subjective agreement among professionals that a scale logically appears to reflect 

accurately what it purports to measure” (Zikmund, 2003, p. 302). Content validity of 

formative measurement models is essential as it determines how well the formative 

indicators represent the entire domain of the underlying construct (Hair et al., 2014).   

The most recent set of evaluation criteria for examining the validity of formative constructs 

recommended by Hair et al. (2014) include the evaluation of convergent validity, 

collinearity and, statistical significance and the relevance of the indicator weights.  The 

convergent validity assessment for formative construct aims to assess whether the 

indicators summarise the essence of the construct domain (Hair et al., 2014; Sarstedt, 

Ringle, Smith, et al., 2014). In order to evaluate the convergent validity, the final 

questionnaire must include a reflective measured construct or a single-item construct that 

measures the formatively measured construct (Hair et al., 2014; Sarstedt, Ringle, Smith, et 

al., 2014). Prior to the establishment of the new requirement, formative measurement 

models were assessed for the presence of collinearity among indicators and the 

significance and relevance of the indicators (Hair, Sarstedt, et al., 2012; Lee et al., 2011).     

 

4.4.5.1 Collinearity  

Collinearity indicates a high correlation between two formative indicators; implying 

problematic methodological and thus, an interpretational standpoint (Hair et al., 2014).  

Multi-collinearity exists when more than two formative indicators have a high correlation. 
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To simplify this discussion, only the term collinearity is used. Collinearity has two 

impacts. First, it reduces the ability to demonstrate that the estimated weights are 

significantly different from zero as the standard errors are boosted, particularly with small 

samples. Second, it can result in incorrect estimation of weights and reversed sign of the 

estimated weights (Hair et al., 2014). In PLS-SEM, the variance inflation factor (VIF) is 

used to measure collinearity. A tolerance value of 0.20 or lower and a VIF value of 5 and 

higher indicate potential collinearity problem (Hair et al., 2014; Hair et al., 2011). If 

collinearity occurs, one of the redundant indicators must be removed.   

 

4.4.5.2 Significance and Relevance of Structural Relationships 

The significance and relevance test on outer weights should be performed only if there is 

no critical collinearity problem or the problem has been treated. If collinearity issues 

cannot be treated, the formative construct should be dismissed. The outer weight of a 

formative indicator indicates its relevance or relative importance - the indicator’s relative 

contribution to its construct (Hair et al., 2014).  Instead, the outer loadings indicate the 

formative indicators’ absolute contribution to the construct. Thus, formative indicators 

must be assessed to measure whether they truly contribute to forming the construct. The 

PLS-SEM bootstrapping procedure can be used to test the outer significance of the outer 

weights in formative measurements – whether they are significantly different from zero.   

Bootstrapping is a resampling technique that randomly draws a large number of 

subsamples from the original data (with replacement) and estimates models for each 

subsample. Hence, the determination of standard errors of coefficient estimates in order to 

assess the coefficient's statistical significance without relying on distributional 

assumptions. Researchers can then calculate the t values and p values to assess each 

indicator weight’s significance (Hair et al., 2014; Sarstedt, Ringle, Smith, et al., 2014). For 

a significance level of 1%, 5%, and 10%, the typical critical t values are 2.57, 1.96, and 

1.65, respectively (two-tailed tests). An indicator weight is significant if the empirical t 

value is larger than the critical t value. Significant outer weight means the indicator truly 

has relative importance in forming its construct (Hair et al., 2014).   
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However, indicators with non-significant outer weight should not be automatically 

removed or interpreted as indicative of poor measurement model quality. The absolute 

contribution of the indicator must be considered. An indicator with non-significant outer 

weight but has an outer loading above 0.50 should be retained and interpreted as absolutely 

important but not as relatively important. Only indicators with non-significant outer 

weights and outer loadings lower than 0.50 should be considered for removal. The removal 

decision depends on theoretical support. Formative indicators could be retained if expert’s 

assessment of the indicators pointed that they are relevant. If the outer weight is not 

significant and the outer loading is below 0.50 but there is theoretical relevance based on 

expert assessment, the indicator should be retained. The indicator is safe for deletion if 

there is no theoretical and conceptual support, as from empirical perspective; there is no 

contribution by the indicator to the construct. Thus, formative indicators should not be 

removed solely based on statistical outcomes (Hair et al., 2014).   

Hair et al. (2014) recommended the reporting of bootstrap confidence interval alongside 

the reporting of the significance of the outer weights. The bootstrap confidence interval is 

the range within which the true population parameter falls at a certain level of confidence, 

such as 95%. In PLS-SEM, the bootstrap confidence interval based on the standard errors 

from the bootstrapping procedure gives information about the stability of a coefficient 

estimate (Hair et al., 2014). An outer weight is considered significant if the weight’s 

confidence interval does not include zero. The narrower the confidence interval of the 

estimated weights, the more stable the estimated outer weights. 

 

4.4.6 Evaluation of Structural Model 

Stage 2 of PLS-SEM involves the evaluation of the structural model that starts once the 

reliability and validity of both reflective and formative constructs are confirmed. Stage 2 

examines the model’s predictive capabilities and the relationships between the constructs. 

Thus, not having a single goodness-of-fit criterion in PLS-SEM is not a problem. Measures 

indicating a model’s predictive capabilities are used to judge the PLS-SEM models’ 

quality (Hair et al., 2014) or the ability of the model to predict the endogenous construct 

(Sarstedt, Ringle, Smith, et al., 2014). Following Hair et al. (2014), the structural model 

evaluation involves five steps.  The five steps are: 
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i. Assess the structural model for collinearity issues. 

ii. Assess the significance and relevance of the structural model relationships. 

iii. Assess the level of R2 

iv. Assess the effect sizes f2 

v. Assess the predictive relevance Q2 and the q2 effect sizes. 

 

4.4.6.1  Collinearity Assessment 

The first step in the assessment of the structural model requires the checking of potential 

significant collinearity among the predictor constructs using the same procedures as in the 

evaluation of formative measurement models. This is to ensure that the computation of the 

path coefficients (step ii.) in the model are not biased by the collinearity issues (Sarstedt, 

Ringle, Smith, et al., 2014). A separate collinearity assessment must be done on each set of 

predictor constructs for each subpart of the structural model (Hair et al., 2014). The same 

collinearity thresholds are also applicable. If tolerance levels are below 0.20 or VIF is 

above 5, there is a collinearity problem that must be treated by way of merging the 

predictors into a single construct or creating higher-order constructs (Hair et al., 2014; 

Sarstedt, Ringle, Smith, et al., 2014). 

 

4.4.6.2  Significance and Relevance of the Structural Model Relationships 

Once it is determined that there is no collinearity issue among the predictor constructs, the 

structural path coefficients can be estimated by running the PLS-SEM algorithm. These 

estimates represent the hypothesised relationships among the constructs. The standardised 

values of the path coefficients are between -1 and +1. Values close to +1 indicate strong 

positive relationships and vice versa. Values representing strong relationships are usually 

statistically significant while indicating that they are different from zero in the population. 

Path coefficients closer to zero are usually nonsignificant or not significantly different 

from zero (Hair et al., 2014).  

Next, analogous to the evaluation of formative indicator weights, the significance of the 

path coefficients is determined using the bootstrapping procedure. The critical t values are 

the same as those used for determining the significance of the formative indicators’ outer 

weights. Thus, a relationship is significant if the empirical t value of its path coefficient is 

larger than the critical t value. Note that, a significance level of 10% is often assumed in an 
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exploratory study (Hair et al., 2014). Analogous to the evaluation of the formative 

measurement model, Hair et al. (2014) recommended the reporting of the bootstrap 

confidence interval for a prespecified probability error. The original estimate of the 

structural model path coefficient is assumed significant if its confidence interval at the 

given significance level does not include zero. Nevertheless, Hair et al. (2014) emphasised 

that it is not necessary to report all three types of significance (t value, p value and the 

confidence interval) as they all lead to the same conclusion.   

Subsequently, the relevance of significant relationships should be assessed as they provide 

actionable results pertaining to causal relationships (Amaro and Duarte, 2015; Hair et al., 

2014). Significant but very small structural path coefficients do not warrant managerial 

attention and thus, the relevance assessment or an analysis of the relative importance of 

significant relationships is essential for the results’ interpretation and deriving conclusions 

(Hair et al., 2014). Based on the size, the coefficients that represent the estimated change in 

the endogenous construct for a unit change in the exogenous construct can be interpreted 

relative to one another. In other words, the coefficient value indicates the extent to which 

the exogenous construct is related to or in explaining the endogenous construct. While a 

larger path coefficient is considered as having a greater effect on the endogenous variable, 

the determination of whether the size of the coefficient is meaningful should be based on 

the context of the research (Sarstedt, Ringle, Smith, et al., 2014).   

The relevance assessment must consider the total effect between the exogenous and 

endogenous constructs. Note that, SmartPLS 3.0 also provides readings for total effects 

and indirect effects in addition to the path coefficients of direct relationships. The total 

effect is the sum of the direct and all indirect effects linking two constructs (Hair et al., 

2014).  If the direct effect between two constructs is not significant or is weak but the total 

effect is significant, this indicates the relevancy of that exogenous construct in explaining 

the endogenous construct (Hair et al., 2014). It is possible that the total effects between 

two constructs are pronounced but not their direct effects; this indicates the relevance of 

the exogenous in explaining the endogenous while suggesting the presence of a mediating 

construct that contributes to the size of the total effects (Hair et al., 2014). The 

interpretation of the total and indirect effects can be used to obtain full understanding, a 

richer and true view of the structural relationships. Significant total effects and indirect 
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effects indicate other relevant predictors, besides those found via direct relationships, 

which explained the endogenous constructs in the structural model. Significant total and 

indirect effects also indicate the presence of mediation effects as well as actionable results 

to practitioners. Interpretation of the total effects is particularly useful in studies intended 

for exploring the differential impact of different driver constructs on a criterion construct 

via several mediating variables (Hair et al., 2014) and thus providing a richer picture of the 

structural relationships in the structural model (Sarstedt, Ringle, Smith, et al., 2014).    

Estimation of a cause-effect relationship may not reveal the “true” effect if possible 

mediation is not taken into account and also empirically tested (Hair et al., 2014).  

Considering and empirically testing possible mediation leads to the identification of “true” 

results, leading to a full and an accurate understanding of the nature of the cause-effect 

relationship (Hair et al., 2014) and thus, providing a richer (Sarstedt, Ringle, Smith, et al., 

2014) or a more holistic view of the structural relationships within the model of the study.   

Hair et al. (2014) gave a clear analogy of a relationship involving a mediation effect when 

they said that an analysis of a negative hypothesis linking higher seawater temperature and 

the number of incidents needing rescue obtained a non-significant result. This is despite 

the hypothesis being developed based on a theoretically indicated direct path relationship 

between two constructs – cold water exhausts swimmers more quickly. Only upon further 

consideration, based on the expectation that the higher the seawater temperature, the more 

number of swimmers will be at the specific beach, a mediator construct was included in the 

initial relationship, i.e., the number of swimmers. Accordingly, the more complex cause-

effect relationship was found positively significant indicating that swimming in warmer 

water is more dangerous than swimming in colder water. The result may contradict the 

theoretical underpinnings but shows the “true” relationship between the seawater 

temperature and the number of incidents whereby the relationship is systematically 

affected by the number of swimmers while the number of swimmers can be explained by 

the seawater temperature (Hair et al., 2014).   

When testing the mediating effects, researchers should determine how much the mediator 

construct absorbs, which is represented by the variance accounted for (VAF) or the size of 

the indirect effect in relationship to the total effect (Hair et al., 2014). Thus, VAF is equal 
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to the indirect effect divided by the total effect. The VAF is low when the indirect effect is 

significant but does not absorb any of the exogenous construct’s effects on the endogenous 

variable, and vice versa. VAF values of 20%, larger than 20% and less than 80%, and 

above 80% respectively indicate that no, partial or full mediation has taken place (Hair et 

al., 2014). Indirect effects involve a sequence of relationships with one or more intervening 

constructs (Hair et al., 2014) presumed to transmit some of the causal effects of prior 

exogenous variables onto subsequent endogenous variables (Kline, 2010).   

 

4.4.6.3  Coefficient of Determination (R2 Value) 

The coefficient of determination (R2 value) is the squared correlation between a specific 

endogenous construct's actual and predicted values. It measures the variance explained in 

each of the endogenous constructs by all of the associated exogenous constructs (Hair et 

al., 2014; Sarstedt, Ringle, Smith, et al., 2014) while also indicates the model’s predictive 

accuracy or ability (Sarstedt, Ringle, Smith, et al., 2014). The R2 value represents the 

exogenous latent variables' combined effects on the endogenous latent variable or, how 

well the exogenous constructs in the model explain the endogenous construct. The R2 

ranges from 0 to 1 with higher levels signifying greater levels of predictive accuracy. In 

general, based on scholarly research that focuses on marketing issues, R2 values of 0.75, 

0.50, or 0.25 for endogenous latent variables can be respectively described as substantial, 

moderate, or weak (Hair et al., 2014; Sarstedt, Ringle, Smith, et al., 2014).   

As the acceptable R2 values depend on the model complexity and the research discipline, 

Hair et al. (2014) warned that, even comparing models that are differently specified  (but 

with the same endogenous construct) often leads to problems. Adding non-significant 

constructs that are slightly associated with the endogenous construct will increase the R2 

especially if the sample size is close to the number of the model’s exogenous constructs. 

Thus, the interpretation of R2 should be performed according to the study context while 

considering R2 values from related studies (Sarstedt, Ringle, Smith, et al., 2014); and it is 

not recommended to select a model solely based on the R2 value albeit models with higher 

R2 values are good at explaining the data and may be considered parsimonious. 

Parsimonious models are those with high R2 values but fewer exogenous constructs (Hair 
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et al., 2014). Moreover, R2 is useful for in-sample prediction only (Sarstedt, Ringle, 

Henseler, and Hair, 2014; Sarstedt, Ringle, Smith, et al., 2014). 

 

4.4.6.4  Effect Size f2 

Additional to the R2 values, the effect size of individual exogenous on the endogenous 

variables also indicates the PLS-SEM structural model’s predictive ability or quality. 

While R2 values measure the impact of all exogenous constructs on the corresponding 

dependent/endogenous variable, the effect size measures the impact individual exogenous 

construct on the corresponding dependent/endogenous variable; in other words, it equals 

the change in R2. Thus, this measure is of importance to managers as it allows the 

assessment of the differential effects of variables. The effect size f2 and can be calculated 

as: 

f2 = R2
included - R

2
excluded 

1 - R2
included 

 

where R2
included and R2

excluded are the R2 values of the endogenous construct when a specified 

exogenous construct is included in or excluded from the model. The calculation of the 

change in the R2 values is performed based on twice estimations of the PLS path model. 

The f2 values of 0.02, 0.15 and 0.35, respectively, represent small, medium and substantial 

(large) effects of the exogenous construct on endogenous constructs (Cohen, 1988). By 

implication, exogenous constructs with large effects strongly contribute to explaining a 

particular endogenous construct. Thus, managers could identify predictor variable(s) that 

has a substantive influence on the dependent variable for further action (Boßow-Thies and 

Albers, 2010).   

 

4.4.6.5  Predictive Relevance Q2 

Another measure of PLS-SEM model quality is a predictive accuracy criterion that is, 

Stone-Geisser’s Q2 value (Geisser, 1974) and (Stone, 1974) which is also known as 

blindfolding (Sarstedt, Ringle, Smith, et al., 2014). The Q2 measure indicates the PLS-SEM 

model’s predictive relevance as the Q2 values indicate how well the path model can predict 

the originally observed values. Models with predictive relevance are models that accurately 
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predict the data points of indicators in reflective measurement models of endogenous 

constructs and endogenous single-item constructs (Hair et al., 2014). Accordingly, the 

blindfolding procedure is not applicable to formative endogenous constructs. The Q2 builds 

on the blindfolding procedure for a certain omission distance D.=. The blindfolding 

procedure is a sample reuse technique, which omits a part of the data matrix in the 

endogenous construct’s indicators and estimates the model parameters with the remaining 

data. These estimates are then used to predict the omitted data points (Hair et al., 2014; 

Sarstedt, Ringle, Smith, et al., 2014). The cross-validated redundancy approach is the 

recommended calculation of Q2 values by Hair et al. (2014) as the prediction via this 

approach fits the PLS-SEM approach perfectly. Generally, the path model’s predictive 

accuracy is acceptable for a particular endogenous construct if the Q2 value for that 

particular construct is greater than zero (Sarstedt, Ringle, Smith, et al., 2014) as it signals 

the path model’s predictive relevance for a particular construct. It also means that the 

endogenous construct can be predicted and thus, the model has predictive validity, which 

holds for the data of the study. The Q2 value has an advantage over the R2 value as the Q2 

value provides out-of-sample prediction while the R2 value only provides in-sample 

prediction (Sarstedt, Ringle, Henseler, et al., 2014). It should be noted, however, that the 

Q2 value does not signify the quality of the prediction (Sarstedt, Ringle, Henseler, et al., 

2014).   

 

4.5 Chapter Summary 

This chapter has provided an explanation of the research design and methodology for 

testing the hypotheses in order to achieve the objectives of this study. This chapter has 

covered (1) the data collection methods and rationale, ethical clearance and sample 

selection and procedures, and respondents and data collection procedures, (2) measurement 

of dependent and independent variables, and (3) the data analysis methods. The following 

chapter presents the descriptive statistics of the collected data. 
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Chapter 5 Descriptive Statistics 

 
 

5.1 Introduction  

This chapter presents the descriptive statistics of the survey responses and the variables of 

this study. This chapter comprises five sections. Section 5.2 presents the descriptive 

statistics of the sample size and the explanation of the data preparation and screening 

process and Section 5.3 provides the descriptive statistics of the survey respondents, 

sample firms and attributes pertaining to ERM implementation among ERM implementers. 

Section 5.4 provides descriptive statistics concerning other relevant issues pertaining to 

ERM implementation while Section 5.5 presents the summary of this chapter. 

 

5.2 Sample size, Data Preparation and Screening 

Researchers who use PLS-SEM are warned to pay attention to data quality requirements, 

such as the sample size and data screening (e.g., accuracy of input, missing data, outliers 

and non-normality) (Hair et al., 2014; Hair et al., 2011, 2013). The data preparation of the 

study presented in the following subsections takes into consideration the above warning.   

 

5.2.1 Sample size 

As mentioned earlier, PLS-SEM can evaluate models with small sample sizes, non-normal 

data and different scale types. Based on the general 10 times rule guidelines, the minimum 

sample size for a PLS-SEM analysis should be equal to the larger of the following: (1) 10 

times the largest number of formative indicators used to measure one construct or (2) 10 

times the largest number of structural paths directed at a particular construct in the 

structural model (Hair et al., 2014; Hair et al., 2011, 2013).   

In this study, the total number of usable questionnaires was 60 as shown in Table 4.2 

earlier. Based on the ERM implementation stage mentioned in Section 4.3.2, nine of the 

respondent firms were considered non-implementers as their implementation stage was 

below stage 5. These firms were excluded from answering the organisational performance 
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questions of the survey. Thus, the final sample size for the PLS-SEM analysis consisted of 

51 cases, which can be considered as a small sample. Professor J. F. Hair confirmed that 

the final sample size of 51 cases is acceptable for the proposed model of the study (see 

Appendix G), as the general 10 times rule is a general guideline. Ringle, Sarstedt, et al. 

(2012) also emphasised that the 10 times rule is merely a rough guideline regarding 

minimum sample size requirements.  

 

5.2.2 Data Entry Accuracy 

The data from the e-survey were assumed to be error free as they were automatically and 

electronically captured by LimeSurvey application once the respondents clicked the 

survey’s submit button. The data were then electronically exported from the survey 

application directly to a spreadsheet software. As mentioned in Chapter 4, there were only 

nine useable mailed survey responses, which were keyed in very carefully and then added 

to the data from the e-survey. Furthermore, the data collected via content analysis of 

respondent firms’ annual report were checked for accuracy following the data entry into 

the spreadsheet. The data file was then imported into IBM SPSS Statistics for the purposes 

of data preparation and cleaning, and the descriptive analysis. Later, the cleaned data file 

was converted into an appropriate format for the purposes of PLS-SEM analysis via the 

SmartPLS 3 software.   

 

5.2.3 Missing Data 

Missing or incomplete data which occurs when a respondent either purposely or 

inadvertently fails to answer one or more question(s) (Hair et al., 2014) can seriously bias 

conclusions of an empirical study (Byrne, 2010). While missing data is unfortunately a 

common problem in social science research, study design and data collection techniques 

can be used to limit the amount of missing data (Choi, Golder, Gillmore, and Morrison, 

2005). An observation is typically removed if the amount of missing data on a 

questionnaire exceeds 15% (Hair et al., 2014). Hair et al. (2014) recommend the use of 

mean value replacement to treat the missing data when there are less than 5% values 

missing per indicator.        



Chapter 5 Descriptive Statistics 

146 

 

In this study, an initial control over missing data has been taken by making survey 

questions mandatory except for those asking for additional comments relating to the 

mandatory questions. This means that respondents could not submit their responses unless 

all the mandatory questions in the survey had been answered. Hair et al. (2014) highlighted 

the use of online data collection approaches in reducing missing data because it can 

prevent respondents from going to the next question if they do not answer a particular 

question. However, even when a researcher employs every available precaution, there will 

still be instances of missing data (Choi et al., 2005). Accordingly, only four cases had 

missing values, which were from the mailed survey. There were three (5.8%), missing 

values of the tenth indicator pertaining to the barrier construct, two (3.9%) missing values 

pertaining to each of the eight indicators measuring the organisational performance 

constructs and one (1.9%) missing value pertaining to the benefit construct. This study 

considered the 5.8% to be close to 5% and thus, followed Hair et al.’s (2014) 

recommendation to treat the missing values via the mean value replacement with the IBM 

SPSS Statistics 20 software.  Thus, none of the sample cases was removed. 

 

5.2.4 Outliers 

An extreme response to a particular question or extreme responses to all questions are 

known as outlier(s). In support of Hair et al. (2011), Ringle, Sarstedt, et al. (2012) 

highlighted that PLS-SEM can actually be a “silver bullet” data analysis method if outliers 

and missing values are treated. Indicators with standardised zscores more than 3.29, 

regardless of the positive or negative sign (Field, 2009), are potential outliers among 

continuous variables (Field, 2009; Tabachnick and Fidell, 2007), which can also be 

detected using a boxplot (Field, 2009; Hair et al., 2010; Hair et al., 2014; Pallant, 2007) or 

using IBM SPSS Statistics to convert the indicators’ scores to zscores (Field, 2009; 

Tabachnick and Fidell, 2007). Outliers must be handled delicately as they cannot simply be 

categorised as either beneficial or problematic, and thus, must be identified and classified 

based on their source of uniqueness prior to deciding whether they be retained or deleted 

(Hair et al., 2010; Mooi and Sarstedt, 2011).  

There are different forms of outliers (Mooi and Sarstedt, 2011).  First, outliers may result 

from data collection and entry errors. For this type of error, this study considered 
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appropriate precautions had been taken to minimise such errors. Besides the use of 

mandatory questions, the use of an e-survey provided the opportunity to set answer fields 

to certain types of data and length. If respondents’ answers violated these settings, an error 

message appeared to notify the respondents to provide appropriate types of answers. 

Furthermore, very limited questions requiring number oriented answers were included in 

the questionnaire. Second, outliers that triggered from exceptionally high or low values 

that are part of reality. Note that, in line with this, Newman, Gamble, Chin, and Murray 

(2013) retained limited extreme answer values to a specific survey question in their study.   

Third, outliers could also result from exceptionally rare combinations of variables. In this 

study, outliers were checked via boxplot and zscores using the IBM SPSS Statistics 20. 

The check found that the IAF size and item (viii) of the risk culture construct contained 

two potential extreme outliers while item (i) of the risk culture construct contained one 

potential extreme outlier with zscores above the threshold of 3.29. An inspection of the 

potential extreme outliers concerning the IAF size revealed that there were cases of sample 

firms with IAF size far bigger than most of the sample firms. In reality, it is possible and 

for firms of larger sizes to have bigger IAF people. Following Mooi and Sarstedt (2011) 

and Newman et al. (2013), these potential extreme outliers were retained as they were 

considered as limited extreme answer values to a specific survey question.  Thus, all 

responses were retained. 

 

5.2.5 Normality 

As mentioned in Section 4.4, the PLS-SEM method can handle non-normal data (Hair et 

al., 2014; Hair et al., 2011; Ringle, Sarstedt, et al., 2012). However, researchers are 

encouraged to report the skewness and kurtosis of their data just for indication as to how 

far the data deviates from normality (Hair et al., 2011). A conservative rule of thumb 

considers absolute values greater than 3.0 and 10.0, respectively, as indicators of extreme 

skewness and kurtosis of individual indicators (Kline, 2010). An inspection of the 

individual indicators’ skewness and kurtosis revealed that the single-item construct IAF 

size was extremely skewed and kurtotic (3.633 and 14.084; see Appendix J). Thus, H5 that 

was developed for the construct was dropped from further analyses and hypothesis testing. 
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5.3 Descriptive Statistics  

 

5.3.1 Respondents of the Study 

Table 5.1 presents the descriptive statistics of the survey respondents. The majority of the 

respondents were male (76.7%). The majority of the respondents reported their highest 

level of qualification as having a masters degree (50%) while only five (8.3%) of the 

respondents did not have a university education including one (1.7%) who qualified based 

on work experience. There were also two doctorate holders among the respondents (3.3%). 

In short, 91.6% of them had tertiary education qualifications. The majority of the 

respondents were within the group age of 41 and 50 years (48.3%), followed by those who 

were over 50 years of age (30%), 16.7% were those between the ages of 31 and 40 years, 

whereas the lowest 5% were under 30 years of age. The respondents were also asked to 

report their tenure in the current position and in their organisation. The respondents’ tenure 

in their current position ranged from one to 10 years with a mean of 3.12 years while the 

respondent’s tenure in their organisation ranges from one to 28 years with a mean of 6.36 

years. Thus, it appears that the majority of those in charge of ERM implementation among 

the sample firms of the 2009 top 300 ASX listed companies were mostly males, highly 

academically qualified and experienced (Ahmad et al., 2014).   

 

Table 5.1 Characteristics of Sample 

Respondent’s Gender Frequency Percent 

Male 46 76.7 

Female 14 23.3 

Total 60 100 

   Respondent’ Highest Qualification 
  

PhD 2 3.3 

University Masters Degree 30 50 

University Bachelors Degree 23 38.3 

TAFE 2 3.3 

 Industry based course qualification 2 3.3 

Work experience (no formal qualification considered necessary) 1 1.7 

Total 60 100 

   Respondent’s Age group 
  

Under 30 3 5.0 

31 - 40 10 16.7 

41 - 50 29 48.3 

Over 50 18 30 

Total 60 100 

   Respondent's Tenure Min Max 

Respondent's tenure in current position (Mean = 3.12) 1 10 

Respondent's tenure in organisation (Mean = 6.36) 1 28 
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5.3.2 Industry of Sample Companies 

Respondent firms that participated in the study represent a broad range of industries as 

depicted in Table 5.2. Overall, the distribution of industries of ERM implementer firms 

appears similar to the industries’ distribution of the total sample. This is consistent with the 

expectation highlighted in relation to Hypothesis 1 that, ERM implementers would not be 

limited to the industries identified in the reviewed literature. Table 5.2 shows that the 

largest number of ERM implementer firms were in the materials sector (21.7%), followed 

by firms in the capital goods sector (11.7%) and energy sector (10%). Note that, the 

materials industry is associated with metals and mining firms, the capital goods industry is 

associated with construction and engineering firms, while the energy industry is associated 

with oil, gas and consumable fuels firms. It appears that the majority of ERM implementer 

firms might be dealing with high risks. These statistics appear in line with the argument 

supporting Hypothesis 1 that, firms implementing ERM are affiliated with finance 

(Beasley et al., 2005; Beasley, Pagach, et al., 2008; Colquitt et al., 1999; Liebenberg and 

Hoyt, 2003; Pagach and Warr, 2008), insurance (Beasley et al., 2005; Beasley, Pagach, et 

al., 2008; Kleffner et al., 2003) and energy (Aabo et al., 2005; Beasley, Pagach, et al., 

2008) industries.  

Table 5.2 Industry Segment Represented in Sample 

Industries Frequency Percent 

Sample firms; (n=60) 

  1. Materials 13 21.7 

2. Capital Goods 7 11.7 

3. Energy 6 10.0 

4. Food, Beverage & Tobacco 4 6.7 

5. Health Care Equipment & Services 4 6.7 

6. Commercial  & Professional Services 4 6.7 

7. Banks 3 5.0 

8. Diversified Financials 3 5.0 

9. Insurance 3 5.0 

10. Real Estate 3 5.0 

11. Transportation 3 5.0 

12. Food & Staples Retailing 2 3.3 

13. Utilities 2 3.3 

14. Consumer Durables & Apparel 1 1.7 

15. Consumer Services 1 1.7 

16. Media 1 1.7 

Total 60 100.0 

 Implementer Firms; (n=51) Frequency Percent 

1. Materials 10 19.6 

2. Energy 6 11.8 

3. Capital Goods 6 11.8 
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Industries Frequency Percent 

4. Food, Beverage & Tobacco 4 7.8 

5. Commercial & Professional Services 4 7.8 

6. Insurance 3 5.9 

7. Real Estate 3 5.9 

8. Transportation 3 5.9 

9. Food & Staples Retailing 2 3.9 

10. Health Care Equipment & Services 2 3.9 

11. Diversified Financials 2 3.9 

12. Utilities 2 3.9 

13. Banks 1 2.0 

14. Consumer Durables & Apparel 1 2.0 

15. Consumer Services 1 2.0 

16. Media 1 2.0 

Total 51 100.0 

 Non-implementer Firms; (n=9) Frequency Percent 

1. Materials 3 33.3 

2. Health Care Equipment & Services 2 22.2 

3. Banks 2 22.2 

4. Diversified Financials 1 11.1 

5. Capital Goods 1 11.1 

Total 9 100.0 

 

Table 5.3 Industries Re-grouped 

Industries Frequency Percent 

Sample firms; (n=60)   

Non-services 33 55.0 

Services 27 45.0 

Total 60 100.0 

   

Implementer Firms; (n=51)   

Non-services 29 56.9 

Services 22 43.1 

Total 51 100.0 

   

Non-implementer Firms; (n=9)   

Non-services 4 44.4 

Services 5 55.6 

Total 9 100.0 

 

 

5.3.3 ERM Implementation Demographics 

The survey contained several questions catered to obtain background information 

concerning the nature of ERM implementation among the Top 300 Australian companies. 

Table 5.4 shows that 85% (51) of the companies implemented ERM. Of this, about 55% 

(33) of the firms have a complete formal ERM process in place8 while the remaining firms 

                                                 
8 Complete implementers hereafter. 
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35% (18), had a partial ERM process in place.9 Clearly, this study found a greater 

percentage of firms having a complete formal ERM in place or fully implemented ERM 

than that of Beasley et al. (2009) – 9% and 22% respectively. Other previous studies also 

reported only a few companies have fully implemented ERM (Beasley et al., 2009; 

Beasley et al., 2005; Francis and Paladino, 2008; Gramling and Myers, 2006)10. 

Commenting on the results of their survey, Beasley et al. (2009) stated that it is ironic that 

pressures fail to motivate either the management or the board to modify their risk 

management approach. Thus, it is argued that the 2009 top 300 Australian firms involved 

in this study were better at responding to the escalating pressures for better and integrated 

risk management approach. This argument supports the finding of Beasley et al. (2005) 

that non-US were more likely to have a higher ERM implementation stage. 

Although not all of the sample firms implemented ERM, the percentage of non-

implementers in this study is smaller (15%) than that of Beasley et al. (2009) from the US 

(44%). The percentage of non-implementers that were investigating the ERM concept was 

also smaller (6.7%) than that of Beasley et al. (2009) (18%). The state of ERM 

implementation revealed in this study is better than that of Beasley et al. (2009) as 

highlighted by Ahmad et al. (2014).  

Some of the non-implementers (6.7%) had plans to implement ERM thus, indicating 

similar trend to other countries reported in previous studies, i.e., the trend towards a more 

integrated risk management and more ERM implementation (Colquitt et al., 1999; Kleffner 

et al., 2003). Furthermore, none of the sample firms rejected the ERM concept thus 

providing support indicating that firms are moving away from traditional risk strategies 

(Colquitt et al., 1999; Kleffner et al., 2003).   

  

                                                 
9 Partial implementers hereafter. 

10 No comparison was made with the results of the reports that supersede Beasley et al. (2009) as their 

surveyed data pertain to more recent years than data collection year of this study. 
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Table 5.4 ERM Implementation Stages 

Implementation Stage; n = 60 Frequency Percent 

1. The organisation has not considered ERM. 1 1.7 

2. The organisation has rejected the ERM concept. 0 0.0 

3. Currently investigating the concept of enterprise-wide risk management, but have 

made no decisions yet. 
4 6.7 

4. No formal enterprise-wide risk management process in place, but have plans to 

implement one. 
4 6.7 

5. Partial enterprise-wide risk management process in place (i.e., some, but not all, 

risk areas addressed). 
18 30 

6. Complete formal enterprise-wide risk management process in place. 33 55 

Total  60 100 

 

Table 5.5 provides a breakdown of the 51 ERM implementer companies’ attributes. Only 

7.8% of the implementer firms were in the first year of ERM implementation while others 

had implemented ERM for two or more years. The majority of the implementers were 

those that had implemented ERM for more than 5 years (35.3%), followed by those 

implementing ERM between four and five years (33.3%) and those between two and three 

years of implementation (23.5%). Thus, the expectation that Australian firms are 

implementing ERM despite the lack of empirical evidence, mentioned in Section 1.5, is 

supported. Specifically, this finding supports the indications from recent studies 

(Subramaniam et al., 2009; Subramaniam et al., 2015; Zwaan et al., 2011) that Australian 

firms are indeed implementing ERM. Moreover, it is clear that ERM implementation is not 

new in Australia, as the majority (59%) of the firms have implemented ERM beyond three 

years while 35.3% of the firms have implemented beyond five years. Overall, these 

findings suggest that, not only the top 300 Australian firms were not behindhand with 

firms in other parts of the world in ERM implementation, their implementation were more 

extensive and could be better at meeting the stakeholders’ expectations.   

As noted in Section 4.3.2, following Beasley et al. (2006) and Francis and Paladino (2008), 

an ERM implementation is complete, or full, when ERM has been fully embedded in the 

corporate strategic processes. When asked to report the extent of ERM being embedded in 

their organisation’s corporate strategic processes, not all respondents who claimed that 

their firm had a complete formal ERM process in place, reported that their firm fully 

embedded ERM in their corporate strategic processes. The majority (63.6%) of the 

complete implementers embedded ERM between 76% and 100% in their corporate 

strategic processes whereas only 5.6% of the partial implementers had the same stage of 
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ERM embeddedness in their corporate strategic processes. Only two complete 

implementers embedded ERM in their corporate strategic processes at a lower than 26% 

level. Thus, it is evident that firms at the complete ERM stage embedded ERM more 

extensively than firms at the partial implementation stage. Overall, 43.1% of the 

implementers embedded ERM beyond 75% in their corporate strategic processes. These 

statistics support the result of Francis and Paladino (2008) who reported that best practices 

firms embedded ERM more extensively than non-best practices firms. Yet, this finding 

indicates greater embeddedness of ERM among the sample of Australian firms compared 

to the finding of Francis and Paladino (2008) where the worldwide ERM best practice 

firms embedded ERM only up to 40% into their corporate strategic processes. This is 

suggesting that, over time, firms embedded ERM in their corporate strategic processes 

more extensively. 

Table 5.5 also shows that none of the implementers totally outsourced ERM 

implementation while in-house staff conducted the majority of the ERM implementation 

(86.3%) and 13.7% was carried out by means of internal staff and an external party. This 

finding suggests that firms were not willing to trust outsiders in managing their business 

risks. This is probably due to the fact that in-house staff knows their firm and the risks that 

their firms are facing better than outsiders.   

Table 5.5 ERM Implementers’ Attributes of the Sample* 

Implementation Length Frequency Percent 

In first year of ERM implementation 4 7.8 

In years 2 - 3 of ERM implementation 17 33.3 

In years 4 - 5 of ERM implementation 12 23.5 

Beyond the 5th year of ERM implementation 18 35.3 

Total Implementers 51 100 

   

ERM Embeddedness – Partial Implementers (n= 18)   

0 - 25 % 3 16.7 

26 - 50% 4 22.2 

51 - 75% 10 55.6 

76 - 100% 1 5.6 

Total 18 100 

   

ERM Embeddedness – Complete Implementers (n= 33)   

0 - 25 % 0 0 

26 - 50% 2 6.1 

51 - 75% 10 30.3 

76 - 100% 21 63.6 

Total 33 100 
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Implementation Conducted by:   

An in-house unit/function/department 44 86.3 

An outsourced third party 0 0 

An in-house unit/function/department and a co-sourced third party 7 13.7 

Total 51 100 

*n = 51   

Table 5.6 presents the descriptive statistics pertaining to the CRO existence and the ERM 

department size among the ERM implementer firms. The size of the in-house department 

responsible for implementing ERM ranged from one person to a maximum of 40 

individuals, with an average of six people. The CRO tenure ranged between one to 15 

years with a mean of 3.69 years while the zero tenure represents firms that did not have a 

CRO. CROs existed in 86.3% of the ERM implementers. Of the 44 CROs, partial 

implementers hired 38.6% while complete implementers hired the balance 61.4% (27).  

The finding also supports previous ERM studies that implied the appointment of CROs as 

signifying ERM implementation as well as studies that showed growing trend in the use of 

CROs (Beasley et al., 2005; Beasley, Pagach, et al., 2008; Colquitt et al., 1999; Kleffner et 

al., 2003; Liebenberg and Hoyt, 2003; Pagach and Warr, 2008). This finding also implies 

that Australian firms were signalling that senior management and the board were serious 

about integrating all of their risk management activities under a more powerful senior-level 

executive (Lam, 2001). The finding is also parallel to the trend showing many companies 

appointing CRO following the recent financial crisis (A. E. Feldman Associates Inc., 

2008).  

Table 5.6 CRO Existence among Implementer Firms 

 Mean Min Max 

ERM Department Size; n = 51 6 0 40 

CRO Tenure in Years; n = 50* 3.96 0 15 

    
Existence of a CRO(Yes)  Frequency Percent 

All Implementers  44 86.3** 

Partial Implementers  17 38.6 

Complete Implementers  27 61.4 

                               Note: *There was one missing data. **86.3% of the total ERM implementers.  

The respondents were asked to specify the ERM framework that their organisation 

modelled. The ISO 31000 Risk Management now supersedes the AS/NZS 4360:2004 Risk 

Management Standard. However, the statistics relating to the two were not combined as 

the survey was launched before the ISO 31000 officially superseded the AS/NZS 

4360:2004 Risk Management Standard in November 2009. This is as mentioned in Section 
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1.3 earlier. Table 5.7 indicates that the majority (46 or 90.2%) of ERM implementers used 

either the ISO 31000 Risk Management Standard or the Australian/New Zealand risk 

management standard frameworks (the AS/NZS 4360:2004) while only (4 or 7.8%) used 

all the frameworks and only one firm (2%) relied on the COSO ERM framework.  

This finding provides support for Rasmussen’s (2007) opine mentioned in Section 1.3. 

that, firms prefer The Australia/New Zealand 4360:2004 over The Committee of 

Sponsoring Organizations of the Treadway Commission (COSO) ERM integrated 

framework as the former was considered more mature, straightforward, and flexible with a 

wealth of implementation resources for different risk scenarios. This finding also reflects 

the development where the AS/NZS 4630:2004 has been embraced and adopted by the ISO 

31000 as the world’s risk management standard (Ahmad et al., 2014). The ISO 31000 Risk 

Management Standard and the AS/NZ 4360:2004 risk management frameworks can now 

be regarded as the same. 

Table 5.7 ERM Framework Modelled by Implementers 

ERM Framework Used Count Percent 

1. AS/NZS 4360:2004 Risk Management Standard 9 17.6 

2. The Committee of Sponsoring of Organizations' (COSO) Enterprise Risk 

Management Integrated Framework 

1 2 

3. ISO 31000 Risk Management  37 72.6 

4. All the Above Frameworks 4 7.8 

Total 51 100 

 

5.3.4 Internal Audit Function (IAF) 

Table 5.8 shows the data concerning the existence of an in-house Internal Audit Function 

(IAF) among the sample. The majority (39 or 88.6%) of in-house IAF existed within ERM 

implementer firms; firms at stage 5 and 6. This, in turn, provides an indication of potential 

relation between ERM implementation and internal audit. Unfortunately, this linkage was 

unable to be examined. As mentioned in Section 5.2.4, data pertaining to the size of the 

IAFs among the sample firms was found too skewed and kurtotic, thus, prohibiting the 

associated hypothesis (H5) from being included and tested in the structural model of the 

study. 
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Table 5.8 Existence of In-house Internal Audit Function/Department 

 

In-house internal audit 

function/department existence 

 
  Yes  No  

Total 

IAF (%) 

1. The organisation has not considered ERM. 0 1 0(0) 

2. The organisation has rejected the ERM concept. 0 0 0(0) 

3. Currently investigating the concept of enterprise-wide 

risk management, but have made no decisions yet. 3 1 3(6.8) 

4. No formal enterprise-wide risk management process in 

place, but have plans to implement one. 2 2 2(4.5) 

5. Partial enterprise-wide risk management process in place 

(i.e., some, but not all, risk areas addressed). 14 4 14(31.8) 

6. Complete formal enterprise-wide risk management 

process in place. 25 8 25(56.8) 

 Total 44 16 100% 

 

5.3.5 Risk Management Committee (RMC) 

Respondents were asked whether their board of directors delegated their risk management 

oversight duties to a sub-committee, and if so, whether they delegated to the audit (and risk 

management committee), or alternatively to a stand-alone risk management committee. 

Table 5.9 provides the descriptive statistics of the responses related to RMC.  In general, 

the majority, 48 (80%), of the sample firms did not assign responsibility to oversee their 

organisation’s risk management to a stand-alone RMC but rather to an audit and risk 

management committee, 42 (70%), or not assigned to any sub-committee at all, six (10). 

Only 12 (20%) of the firms assigned such responsibility to a stand-alone RMC. The 10% 

not having a board’ sub-committee to oversee their firms’ risk management were probably 

composed of firms with boards who considered risk management a matter for the board 

only, and did not wish to cover it at a subordinate level11 (see Appendix K). The same 

phenomenon appeared among partial ERM implementer firms as well as among those with 

complete ERM process in place. The majority of the partial ERM implementers, 13 

(72.2%), assigned the risk management oversight responsibilities to the audit and risk 

management committee while only two (11.1%) of the firms assigned the responsibility to 

                                                 
11 This possible explanation was given by Mr Grant Purdy (A member of the Standards Australia and 

Standards New Zealand Joint Technical Committee on Risk Management for 14 years and its chair for seven. 

He co-authored the 2004 version of AS/NZS 4360 and has also helped write many other risk management 

handbooks and guides including the new HB 436:2013 guide to ISO 31000) via email communication. 
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a stand-alone RMC. Similarly, the majority of the partial ERM implementers, 24 (72.2%), 

assigned the risk management oversight responsibilities to the audit and risk management 

committee while only two (24.2%) of the firms assigned the responsibility to a stand-alone 

RMC. Notably, two non-implementer firms had a stand-alone risk management committee.  

The audit committee and risk management committee denotes the audit committees that 

were also put responsible for overseeing their firm’s risk management process in addition 

to the main audit committees’ responsibilities. Although it is normal for boards to delegate 

the responsibility for overseeing the effectiveness of the risk management process to a sub-

committee (Fraser and Henry, 2007), delegating such responsibilities to the audit 

committee is a concern among several corporate governance researchers. They argued that 

the audit committees already have large responsibilities but still have to bear with the 

additional responsibility of overseeing their organisation’s risk management process 

(Brown et al., 2009; Fraser and Henry, 2007; Subramaniam et al., 2009; Yatim, 2010).  

The majority (80%) of the ERM implementer boards still delegate the responsibility to a 

sub-committee that with already large responsibilities is in contrast with the finding of 

Beasley et al. (2009) who found only 18%  of the audit committee monitored all entity 

risks.  This contrasting result could be due to shortage of “good people” to be appointed as 

independent directors (Brooks, Oliver, and Veljanovski, 2009) for the establishment of 

stand-alone RMCs within the Australian jurisdiction. Perhaps, regardless of which 

committee did the ERM oversight, the only thing that matters is that the oversight is done 

at the highest level of an organisation as emphasised by several authors (Brown et al., 

2009; Kimbrough and Componation, 2009; Subramaniam et al., 2009; Yatim, 2010). 
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Table 5.9 Types of Risk Management Committee 

  

Stand-alone risk 

management 

committee (%) 

Yes, to the audit and 

risk management 

committee (%)  No (%) 

1. The organisation has not considered ERM 0 (0) 0 (0) 1 (16.7) 

2. The organisation has rejected the ERM concept 0 (0) 0 (0) 0 (0) 

3. Currently investigating the concept of enterprise-

wide risk management, but have made no decisions 

yet 

2 (16.7) 1 (2.4) 1 (16.7) 

4. No formal enterprise-wide risk management 

process in place, but have plans to implement one 
0 (0) 4 (9.5) 0 (0) 

5. Partial enterprise-wide risk management process in 

place (i.e., some, but not all, risk areas addressed) 
2 (16.7) 13 (30.9) 3 (49.9) 

6. Complete formal enterprise-wide risk management 

process in place 
8 (66.6) 24 (57.2) 1 (16.7) 

Total (%) 12 (100) 42 (100) 6 (100) 

 

The respondents from ERM implementer firms were further asked about the type of risks 

monitored by their RMC. Table 5.10 presents the descriptive statistics concerning the type 

of risks monitored by the RMC among ERM implementers. Eighty percent of the stand-

alone risk management committees compared to 91.9% of the audit and risk management 

committees were similarly responsible for overseeing all of their organisation’s risks and 

not limited to certain risk(s).   

Table 5.10 Type of Risks Monitored 

  

Stand-alone risk 

management 

committee (%) 

Audit and risk 

management 

committee (%) 

No 

(%) Total  

1. Not Applicable 0 (0) 0 (0) 1 (25) 1 

2. Financial risks only 0 (0) 1 (2.7) 0 (0) 1 

3. Operational and compliance risks only 1 (10) 0 (0) 0 (0) 1 

4. Operational and compliance risks in addition 

to financial risks 
1 (10) 2 (5.4) 1 (25) 4 

5. All entity risks including strategic, 

operational, compliance and financial risks 
8 (80) 34 (91.9) 2 (50) 44 

 Total  10 (100) 37 (100) 4 (100) 51 (100) 

 

 

5.3.6 Benefits of ERM Implementation 

One of the main objectives of the study is to examine the benefits of ERM implementation 

to Australian companies. Respondents representing firms that implemented ERM were 

asked to indicate the significance of ten benefits of ERM implementation using a seven-

point Likert scale, ranging from ‘1’ (not at all) to ‘7’ (to a large extent). Table 5.11 

presents the descriptive statistics of the ten benefits of ERM implementation; sorted by the 
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average scores of the benefits from largest to smallest. Based on the mean rank, both 

groups of ERM implementers perceived ERM implementation as highly beneficial towards 

“understanding their firms’ risks”, “complying with the ASX Principle 7”, “improving risk 

awareness across their organisation” and “supporting decision making”. However, ERM 

implementation was perceived as least beneficial in “reducing earnings volatility”. 

Notably, the means of all the benefits of implementation were above the mid-point of the 

seven-point scale (i.e. 4). However, ERM implementation was perceived as less beneficial 

in relation to factors that are more likely to be influenced by external environment 

consisting of “using risk information as a competitive tool”, “reducing the level of 

environmental uncertainty” and “reducing earnings volatility”. 

 

Table 5.11 Descriptive Statistics of ERM Implementation Benefits 

All Implementers (n = 51) Code Min Max Mean SD 

Better understanding of firm’s risks BENE6 5 7 6.25 0.688 

Compliance with the revised Principle 7 BENE1 4 7 6.14 1.02 

Improved risk awareness across the organisation BENE10 4 7 5.96 0.937 

Better-informed decisions BENE3 4 7 5.78 0.856 

Improved risk reporting in annual report BENE2 2 7 5.47 1.172 

Reduction in all major risk categories BENE7 2 7 5.35 1.18 

Increased probability of achieving goals and objectives BENE9 2 7 5.27 1.041 

Use of risk information as a competitive tool BENE4 1 7 4.78 1.404 

Reduced environmental uncertainty level BENE5 2 7 4.73 1.15 

Reduced earnings volatility BENE8 1 7 4.39 1.218 

      
Complete Implementers (n = 33)           

Better understanding of firm’s risks BENE6 5 7 6.27 0.719 

Compliance with the revised Principle 7 BENE1 4 7 6.24 1.001 

Improved risk awareness across the organisation BENE10 4 7 6.12 0.927 

Better-informed decisions BENE3 4 7 5.91 0.879 

Improved risk reporting in annual report BENE2 2 7 5.73 1.18 

Reduction in all major risk categories BENE7 2 7 5.42 1.324 

Increased probability of achieving goals and objectives BENE9 4 7 5.36 0.929 

Use of risk information as a competitive tool BENE4 2 7 5.06 1.298 

Reduced environmental uncertainty level BENE5 2 7 4.79 1.219 

Reduced earnings volatility BENE8 1 6 4.52 1.176 

      
Partial Implementers (n = 18)           

Better understanding of firm’s risks BENE6 5 7 6.22 0.647 

Compliance with the revised Principle 7 BENE1 4 7 5.94 1.056 

Improved risk awareness across the organisation BENE10 4 7 5.67 0.907 

Better-informed decisions BENE3 4 7 5.56 0.784 

Reduction in all major risk categories BENE7 4 7 5.22 0.878 

Increased probability of achieving goals and objectives BENE9 2 7 5.11 1.231 

Improved risk reporting in annual report BENE2 3 7 5 1.029 

Reduced environmental uncertainty level BENE5 3 6 4.61 1.036 

Use of risk information as a competitive tool BENE4 1 7 4.28 1.487 

Reduced earnings volatility BENE8 2 7 4.17 1.295 
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The top four ranked benefits across the two groups of ERM implementers were (1) better 

understanding of firm’s risks, (2) compliance with the revised Principle 7, (3) improved 

risk awareness across the organisation and (4) better-informed decisions. As shown in 

Table 5.11, there was a slight disagreement in the rank of three items perceived as the least 

significant benefits of ERM implementation. However, all implementers achieved 

consensus in identifying ‘Reduced earnings volatility’ as the least significant benefit 

associated with ERM implementation. These benefits are as envisaged by the ASX CGPR 

thus, providing evidence that the principle-based Australian corporate governance 

guidance is practical. This evidence is also consistent with the ASX’s intention to 

encourage industry response to community concerns for meaningful disclosures (Hamilton, 

2004) and with the analysis of corporate governance disclosures reported by the ASX 

(2008, 2010).  

Besides the ten above-mentioned benefits, the respondents were also asked to indicate 

other benefits of ERM implementation as per their experience. The most mentioned 

benefits of ERM implementation were related to strategy (mentioned by five respondents), 

which included “robustness in strategy development and delivery”, “more structured” and 

“synergistic strategies and linkage of strategic planning to risk management activities”. 

These were followed by “better/improved/clear understanding of risk profile/process” and 

“controls of their organisation and better/improved/enhanced communication”. Two 

respondents reported “better/improved decision”, “better/improved reporting” and “clear 

risk language” as the benefits of ERM implementation. Only two quantitatively related 

benefits were mentioned. The benefits are “reduced cost of insurance” and “reduced cost of 

credit”. Additionally, one respondent reported that ERM implementation “brought about 

better outcomes”. Other reported benefits varied, thus not reported here.  

Overall, the descriptive statistics and the additional comments pertaining to the benefits 

gained from ERM implementation revealed in this study were mostly non-quantifiable and 

intangible, and in line with the benefits reported in the reviewed case studies in Section 

2.3.3 (Harrington and Niehaus, 2003; Harrington et al., 2002; Meulbroek, 2002b; Nocco 

and Stulz, 2006; Stroh, 2005). The reported benefits in terms of reduction in organisational 

cost of insurance and cost of credit  support the finding of Harrington et al. (2002) that 

ERM implementation adds value without increasing the firm’s cost of risk as, 
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organisations achieved  large cost savings from practicing an integrated risk management 

or ERM (Meulbroek, 2002a). While these findings confirmed that, the top 300 Australian 

firms also experienced ERM implementation benefits reported by previous studies 

especially through the reviewed case studies. However, at this point, these descriptive 

findings could not provide statistically significant support for the relationship between the 

benefits and the extent of ERM implementation. Nevertheless, the statistics provide signals 

of compliance and developments among the sample firms regarding the recommendations 

under the Principle 7. This, in turn, signifies that the sample firms were responding to the 

demand for better corporate governance following the collapse of large Australian 

companies. This provides support towards the ASX’s intention to increase investors’ 

confidence to invest in Australian firms via more effective risk management and better risk 

reporting or disclosures in annual reports. 

 

5.3.7 Barriers to ERM Implementation 

Examining the barriers to ERM implementation is another main objective of the study. 

Respondents were asked to indicate the significance of ten impediments to ERM 

implementation using a seven-point Likert scale, ranging from ‘1’ (not significant) to ‘7’ 

(highly significant). Table 5.12 presents the descriptive statistics of the impediments or 

barriers to ERM implementation across the full sample, non-implementers and all 

implementers; while Table 5.13 presents a further breakdown of the descriptive statistics 

across the two ERM implementer groups.   

There was a slight difference between the implementer and non-implementer firms’ scores 

on two items perceived as the most significant impediments to ERM implementation. The 

two most significant impediments according to the non-implementers were the “lack of 

organisational resources” followed by “other competing organisational priorities”. The two 

most important impediments from the perspectives of all implementers were the “other 

competing organisational priorities” and the “lack of organisational resources”. Logically, 

these two barriers come hand in hand as the lack of organisational resources would lead to 

the competing priorities. Implementers and non-implementers reached consensus in 

choosing “legal or regulatory barriers” as the least significant impediment to ERM 

implementation with a mean well below (2.45), the mid-point (4.0) of the seven-point 
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scale. The top two most significant and the bottom three least significant barriers for the 

full sample reflect the perceptions of the implementer firms. The reflection could be 

influenced by the domination of implementer firms within the respondents’ sample 

distribution. Overall, none of the barrier items scored well above the mid-point (4.0) of the 

seven-point scale. 

Table 5.12 Descriptive Statistics of the Barriers to ERM Implementation 

Full Sample (n = 60) Code Min Max Mean SD 

Other competing organisational priorities IMPED4 1 7 4.80 1.582 

Lack of organisational resources IMPED6 1 7 4.47 1.692 

No strategic alignment between business strategy and ERM 

output 
IMPED9 1 7 4.05 2.070 

No link to management performance evaluation IMPED7 1 7 4.00 1.850 

Lack of risk management integration across organisation IMPED10 1 7 3.76 1.943 

Lack of enterprise-wide awareness for risk culture IMPED8 1 7 3.63 1.832 

Lack of perceived value on ERM benefits IMPED3 1 7 3.53 1.845 

Lack of top management support IMPED1 1 7 3.50 2.190 

Lack of board or senior executive ERM leadership IMPED2 1 7 3.15 2.114 

Legal or regulatory barriers IMPED5 1 6 2.45 1.534 

      Non-implementers (n = 9)           

Lack of organisational resources IMPED6 4 7 5.33 1.225 

No strategic alignment between business strategy and ERM 

output 
IMPED9 1 7 4.56 1.810 

Other competing organisational priorities IMPED4 1 6 4.33 1.732 

Lack of risk management integration across organisation IMPED10 1 7 4.33 1.803 

No link to management performance evaluation IMPED7 1 6 3.89 1.764 

Lack of perceived value on ERM benefits IMPED3 1 6 3.67 1.871 

Lack of top management support IMPED1 1 7 3.56 2.007 

Lack of board or senior executive ERM leadership IMPED2 1 7 3.33 2.179 

Lack of enterprise-wide awareness for risk culture IMPED8 1 6 3.33 1.871 

Legal or regulatory barriers IMPED5 1 6 2.67 1.658 

      ERM Implementers (n = 51)           

Other competing organisational priorities IMPED4 1 7 4.88 1.558 

Lack of organisational resources IMPED6 1 7 4.31 1.726 

No link to management performance evaluation IMPED7 1 7 4.02 1.881 

No strategic alignment between business strategy and ERM 

output 
IMPED9 1 7 3.96 2.116 

Lack of enterprise-wide awareness for risk culture IMPED8 1 7 3.69 1.838 

Lack of risk management integration across organisation IMPED10 1 7 3.66 1.966 

Lack of perceived value on ERM benefits IMPED3 1 7 3.51 1.859 

Lack of top management support IMPED1 1 7 3.49 2.239 

Lack of board or senior executive ERM leadership IMPED2 1 7 3.12 2.123 

Legal or regulatory barriers IMPED5 1 6 2.41 1.525 

 

The breakdown of ERM impediments across partial and complete implementer firms is 

shown in Table 5.13. Both groups agreed on the five most significant items impeding ERM 

implementation, although the rank of the items differ slightly, they are the “other 
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competing organisational priorities”, “lack of organisational resources”, “no strategic 

alignment between business strategy and ERM output”, “no link to performance 

evaluation” and “lack of risk management integration across organisation”. In terms of 

barriers to ERM implementation, the ERM implementers perceived “other competing 

organisational priorities” and “lack of organisational resources” as the most significant 

impediments. The “lack of organisational resources” was also nominated as the most 

significant impediment by non-implementers. These findings appear in line with the report 

of McGreevy (2008) pointing out that ERM implementation requires large financial 

resources and thus, firms without sufficient organisational resources could be less likely to 

implement ERM. The finding also revealed that territory boundary was no threat to ERM 

implementation.  

Table 5.13 Descriptive Statistics of the Barriers to ERM Implementation Cont. 

Partial Implementers (n = 18) Code Min Max Mean SD 

Other competing organisational priorities IMPED4 1 7 5.06 1.662 

Lack of organisational resources IMPED6 1 7 4.33 1.815 

No strategic alignment between business strategy and ERM 

output 
IMPED9 1 7 4.33 1.970 

No link to management performance evaluation IMPED7 1 7 4.06 1.830 

Lack of risk management integration across organisation IMPED10 1 7 3.99 1.681 

Lack of enterprise-wide awareness for risk culture IMPED8 1 6 3.56 1.464 

Lack of top management support IMPED1 1 7 3.39 2.118 

Lack of perceived value on ERM benefits IMPED3 1 7 3.39 1.883 

Lack of board or senior executive ERM leadership IMPED2 1 7 2.89 1.844 

Legal or regulatory barriers IMPED5 1 6 2.44 1.423 

      Complete Implementers (n = 33)           

Other competing organisational priorities IMPED4 2 7 4.79 1.516 

Lack of organisational resources IMPED6 1 7 4.30 1.704 

No link to management performance evaluation IMPED7 1 7 4.00 1.936 

Lack of enterprise-wide awareness for risk culture IMPED8 1 7 3.76 2.031 

No strategic alignment between business strategy and ERM 

output 
IMPED9 1 7 3.76 2.194 

Lack of perceived value on ERM benefits IMPED3 1 7 3.58 1.871 

Lack of top management support IMPED1 1 7 3.55 2.333 

Lack of risk management integration across organisation IMPED10 1 7 3.48 2.108 

Lack of board or senior executive ERM leadership IMPED2 1 7 3.24 2.278 

Legal or regulatory barriers IMPED5 1 6 2.39 1.600 

 

The respondents, in whole, regarded “legal or regulatory barriers” and the “lack of board or 

senior executive ERM leadership” as the two least significant barriers to ERM 

implementation. The finding that “lack of board or senior executive ERM leadership” was 

among the least significant impeding factors is similar to that of Colquitt et al. (1999) but 

in contrast to that of Kleffner et al. (2003). As discussed in Section 2.3.2, Colquitt et al. 
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(1999) found board resistance was a barrier to ERM implementation among over 50% of 

mid-size US firms but not considered a significant problem for small and large firms. On 

the other hand, Kleffner et al. (2003) found board encouragement as a significant driving 

force for ERM implementation. 

Respondents were also asked to report any other impediments they had experienced. Other 

impediments most mentioned by the respondents include the “lack of resources concerning 

time spent and competency of risk professionals” and “the complexity of their 

organisation”. It can be argued that the lack of competent risk professionals has led to the 

continued delegation of the responsibility for overseeing the effectiveness of the risk 

management process to the audit committees. This, in turn, supports the earlier discussion 

pertaining to the finding that majority of the ERM implementers did not assign the risk 

management oversight responsibilities to a stand-alone committee (see Section 5.3.5). 

These additional revelations are coherent with Shenkir and Walker’s (2008) view that more 

complex organisations provide greater leadership challenge to fully understand how the 

various business units interact and relate, and, in turn, how the risks cut across the silos. It 

appears that the descriptive statistics and the additional comments concerning the barriers 

to ERM implementation revealed in this study are in line with the barriers reported in the 

previous literature (see Section 2.3).  

 

5.3.8 Risk Culture 

Another main objective of the study was to examine the organisational risk culture among 

the ERM implementers. Respondents representing firms that implemented ERM were 

asked to assess their organisation’s stand on eight items related to risk culture using a 

seven-point Likert scale ranging from ‘1’ (strongly disagree) to ‘7’ (strongly agree). Table 

5.14 presents the descriptive statistics of the organisational risk culture elements across the 

partial and complete ERM implementer firms. “Our top management demonstrates the 

importance of integrity and ethical behaviours to employees” or RiskCul8 was the overall 

highest perceived risk culture element across the two ERM implementer groups. However, 

only partial implementers perceived “RISKCUL8” as the highest risk culture element of 

their organisation while complete implementers perceived “the processes and controls we 

operate are appropriate to the risks we face” or “RISKCUL1” as the highest risk culture 
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element of their organisation. Note that, RISKCUL1 had the smallest standard deviation 

among the risk culture items, indicating a high consensus among the complete 

implementers regarding this choice. It is clear from the table that there was no consensus 

between the two groups of ERM implementers on the perceived rank of their 

organisation’s risk culture elements. Notably, none of the risk culture elements’ average 

score, across the two ERM implementer groups, was below the mid-point of the seven-

point scale.  

Table 5.14 Descriptive Statistics of Risk Culture 

All ERM Implementers (n = 51) Code Min Max Mean SD 

Our top management demonstrates the importance of integrity 

and ethical behaviours to employees. 
RiskCul8 1 7 5.69 1.407 

The processes and controls we operate are appropriate to the risks 

we face. 
RiskCul1 2 7 5.61 1.041 

We have an effective system for reporting risk information from 

across the organisation. 
RiskCul3 3 7 5.39 1.201 

Managers in my organisation encourage candid reporting of risks. RiskCul5 1 7 5.37 1.341 

Our managers get the information they need about risk before 

making important decisions. 
RiskCul4 1 7 5.08 1.262 

We reward our people appropriately for adherence to an ethical 

code of conduct as well as achieving business results. 
RiskCul7 1 7 4.98 1.667 

There is a high level of consensus across the organisation about 

the level of acceptable risk. 
RiskCul6 1 7 4.82 1.506 

How employees perform on risk issues is an important part of 

how their job performance is assessed. 
RiskCul2 2 7 4.55 1.566 

      Partial Implementers (n = 18)           

Our top management demonstrates the importance of integrity 

and ethical behaviours to employees. 
RiskCul8 1 7 5.67 1.455 

We reward our people appropriately for adherence to an ethical 

code of conduct as well as achieving business results. 
RiskCul7 1 7 5.06 1.552 

The processes and controls we operate are appropriate to the risks 

we face. 
RiskCul1 2 7 4.94 1.259 

We have an effective system for reporting risk information from 

across the organisation. 
RiskCul3 3 7 4.83 1.200 

Managers in my organisation encourage candid reporting of risks. RiskCul5 1 7 4.83 1.543 

Our managers get the information they need about risk before 

making important decisions. 
RiskCul4 1 7 4.61 1.539 

How employees perform on risk issues is an important part of 

how their job performance is assessed. 
RiskCul2 2 7 4.50 1.689 

There is a high level of consensus across the organisation about 

the level of acceptable risk. 
RiskCul6 1 7 4.33 1.680 

      Complete Implementers (n = 33)           

The processes and controls we operate are appropriate to the risks 

we face. 
RiskCul1 4 7 5.97 0.684 

We have an effective system for reporting risk information from 

across the organisation. 
RiskCul3 3 7 5.70 1.104 

Our top management demonstrates the importance of integrity 

and ethical behaviours to employees. 
RiskCul8 1 7 5.70 1.403 

Managers in my organisation encourage candid reporting of risks. RiskCul5 3 7 5.67 1.137 

Our managers get the information they need about risk before 

making important decisions. 
RiskCul4 3 7 5.33 1.021 
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There is a high level of consensus across the organisation about 

the level of acceptable risk. 
RiskCul6 2 7 5.09 1.355 

We reward our people appropriately for adherence to an ethical 

code of conduct as well as achieving business results. 
RiskCul7 1 7 4.94 1.749 

How employees perform on risk issues is an important part of 

how their job performance is assessed. 
RiskCul2 2 7 4.58 1.521 

 

5.3.9 Perceived Environmental Uncertainty (PEU) 

The study also aimed to examine the environmental uncertainty faced by ERM 

implementers. Respondents representing firms that implemented ERM were asked to 

indicate the predictability of seven PEU items using a seven-point Likert scale, ranging 

from ‘1’ (very unpredictable) to ‘7’ (very predictable). Note that, very unpredictable is 

equal to high uncertainty and vice versa. Thus, as mentioned in Section 3.2, the 

respondents’ answer scores were reverse coded to reflect the actual environmental 

uncertainty levels. Table 5.15 provides the descriptive statistics of the PEU across both 

ERM implementer groups. Regardless of the slight difference in rank, both groups of ERM 

implementers perceived “economic environment”, “governments/political environment”, 

“competitors”, and “deregulation and globalisation” as highly uncertain factors faced by 

their organisation. Understandably, the mean of these items was either close to or just 

above the mid-point of the seven-point scale. This finding makes sense as all the perceived 

highly uncertain factors or items are external environmental factors that firms cannot 

normally intervene.  

All implementers achieved consensus in identifying three environmental factors they 

perceived as less uncertain. This finding also makes sense, as the perceived low uncertain 

items are those within a normal organisation’s control boundary. These PEU factors are 

“technology, customers and suppliers”. Justifiably, the means of these items were all below 

the mid-point of the seven-point scale. Additionally, across all implementers, the mean 

score for “supplier” as the least uncertain factor was well below (2.76) the mid-point of the 

seven-point scale. Overall, none of the PEU items had a mean score well above the mid-

point of the seven-point scale.    
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Table 5.15 Descriptive statistics of Perceived Environmental Uncertainty 

All ERM Implementers (n = 51) Code Min Max Mean SD 

Economic environment PEU7 1 7 4.61 1.372 

Governments/political environment PEU5 1 7 4.14 1.637 

Competitors PEU4 1 7 4.02 1.421 

Deregulation and globalisation PEU3 1 7 3.94 1.567 

Technology PEU6 1 7 3.41 1.403 

Customers PEU1 1 6 3.18 1.307 

Suppliers PEU2 1 6 2.76 1.142 

      Partial Implementers (n = 18)           

Economic environment PEU7 3 7 5.22 1.060 

Governments/political environment PEU5 1 7 4.28 1.708 

Deregulation and globalisation PEU3 2 6 4.17 1.200 

Competitors PEU4 2 7 4.11 1.323 

Technology PEU6 2 7 3.61 1.420 

Customers PEU1 1 6 3.50 1.543 

Suppliers PEU2 1 5 2.72 1.018 

      Complete Implementers (n = 33)           

Economic environment PEU7 1 7 4.27 1.420 

Governments/political environment PEU5 2 7 4.06 1.619 

Competitors PEU4 1 7 3.97 1.489 

Deregulation and globalisation PEU3 1 7 3.82 1.740 

Technology PEU6 1 7 3.30 1.403 

Customers PEU1 1 5 3.00 1.146 

Suppliers PEU2 1 6 2.79 1.219 

 

 

5.3.10 Organisational Performance 

The study aimed to examine the impact of ERM implementation on organisational 

performance. Respondents representing firms that implemented ERM were asked to assess 

their organisation’s performance, since the implementation of ERM, across eight 

dimensions relative to their principal competitors, using a seven-point Likert scale ranging 

from ‘1’ (well below average) to ‘7’ (well above average). Table 5.16 presents the 

descriptive statistics of the eight organisational performance items. There was a lack of 

consensus between the two groups of ERM implementers on the perceived rank of their 

organisational performance indicators, since the implementation of ERM, compared to 

their principal competitors. Notably, all average scores of the organisational performance 

elements across the two ERM implementer groups were neither below nor well above the 

mid-point of the seven-point scale. Notably, the standard deviation for “overall 

performance” and “new product/service development” were the smallest among all other 

organisational performance indicators.  
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Table 5.16 Descriptive Statistics of Performance Indicators as a Whole 

All ERM Implementers (n = 51) Code Min Max Mean SD 

Corporate reputation OP7 2 7 5.05 1.174 

Market share OP4 2 7 4.81 1.072 

Overall performance OP8 2 7 4.81 0.994 

Customer satisfaction OP6 1 7 4.73 1.180 

Profitability OP2 2 7 4.71 1.096 

Sales growth OP1 2 7 4.58 1.199 

New product/service development OP5 3 7 4.56 0.917 

Return on investment OP3 2 7 4.50 1.152 

      Partial Implementers (n = 18)           

Market share OP4 2 6 4.78 1.114 

Customer satisfaction OP6 1 7 4.72 1.364 

Corporate reputation OP7 2 7 4.67 1.237 

New product/service development OP5 3 6 4.61 0.850 

Sales growth OP1 2 7 4.44 1.338 

Overall performance OP8 2 6 4.44 0.984 

Profitability OP2 2 6 4.39 1.195 

Return on investment OP3 2 6 4.17 1.200 

      Complete Implementers (n = 33)           

Corporate reputation OP7 3 7 5.26 1.100 

Overall performance OP8 3 7 5.01 0.956 

Profitability OP2 3 7 4.88 1.015 

Market share OP4 3 7 4.83 1.065 

Customer satisfaction OP6 3 7 4.73 1.090 

Return on investment OP3 3 7 4.69 1.099 

Sales growth OP1 3 7 4.66 1.131 

New product/service development OP5 3 7 4.54 0.964 

 

However, as mentioned in Section 4.3.2, the eight measures were split into three categories 

measuring financial performance (OP1 – OP4), non-financial performance (OP5 - OP7) 

and overall performance (OP8) constructs. Tables 5.17 and 5.18 present the descriptive 

statistics of the indicators respectively measuring the financial performance and non-

financial performance constructs. The descriptive statistics of the overall performance 

construct were not provided, as the construct became a single item measure following the 

division of the organisational performance construct into three categories. 

The descriptive statistics presented in Table 5.17 appear to be parallel to those presented in 

Table 5.16 in the sense that, there was a lack of consensus between the two groups of ERM 

implementers on the perceived rank of their financial performance indicators, since the 

implementation of ERM, in comparison to their competitors. Notably, the standard 

deviations were more or less the same across all indicators.   
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Table 5.17 Descriptive Statistics of Financial Performance Indictors 

All ERM Implementers (n = 51) CODE Min Max Mean SD 

Market share OP4 2 7 4.81 1.072 

Profitability OP2 2 7 4.71 1.096 

Sales growth OP1 2 7 4.58 1.199 

Return on investment OP3 2 7 4.50 1.152 

      Partial Implementers (n = 18)      

Market share OP4 2 6 4.78 1.114 

Sales growth OP1 2 7 4.44 1.338 

Profitability OP2 2 6 4.39 1.195 

Return on investment OP3 2 6 4.17 1.200 

      Complete Implementers (n = 33)      

Profitability OP2 3 7 4.88 1.015 

Market share OP4 3 7 4.83 1.065 

Return on investment OP3 3 7 4.69 1.099 

Sales growth OP1 3 7 4.66 1.131 

 

Table 5.18 provides the descriptive statistics pertaining to the indicators of the non-

financial performance construct. There was a slight difference between the two ERM 

implementer groups regarding their top two non-financial indicators, since the 

implementation of ERM, in comparison to their principal competitors. It is clear from the 

table that, the respondent firms totally agreed that their performance in terms of ‘new 

product/service development’ was not much different from their principal competitors even 

after ERM was implemented. Thus, the indicator was ranked third or the lowest among the 

three non-financial performance indicators by both partial and complete ERM implementer 

firms. 

Table 5.18 Descriptive Statistics of Non-financial Performance Indictors 

All ERM Implementers (n = 51) CODE Min Max Mean SD 

Corporate reputation OP7 2 7 5.05 1.174 

Customer satisfaction OP6 1 7 4.73 1.180 

New product/service development OP5 3 7 4.56 0.917 

      Partial Implementers (n = 18)      

Customer satisfaction OP6 1 7 4.72 1.364 

Corporate reputation OP7 2 7 4.67 1.237 

New product/service development OP5 3 6 4.61 0.850 

      Complete Implementers (n = 33)      

Corporate reputation OP7 3 7 5.26 1.100 

Customer satisfaction OP6 3 7 4.73 1.090 

New product/service development OP5 3 7 4.54 0.964 

 

  



Chapter 5 Descriptive Statistics 

170 

 

5.4 Other Relevant Descriptive Findings 

This section reports the descriptive statistics relating to the questions asked of ERM 

implementers to gain more insight relating to ERM implementation among the 2009 top 

300 Australian listed companies.  

 

5.4.1 Frequency of Risk Management Processes 

The respondents were asked to indicate the frequency of conducting seven activities of the 

risk management process. The seven activities were based on the AS/NZS 4360:2004 and 

the current AS/NZS ISO 31000:2009 Risk Management - Principles and Guidelines. Table 

5.19 presents the descriptive statistics for the partial implementers and complete 

implementers respectively. The table indicates the similarities and differences of the 

frequency of conducting the risk activities between the partial and complete implementers. 

The first activity which is “establishing the context” involved defining the external and 

internal parameters to be taken into account when managing risk, and setting the scope and 

risk criteria for the risk management policy (Standards Australia/Standards New Zealand, 

2009). Most of all implementers conducted this activity annually (41.2%). Table 5.19 also 

shows that the percentage of the complete implementers that conducted this process 

annually was slightly lower (33.3%) than the partial implementers (55.6%). Firms with 

complete ERM were more likely to perform this process monthly (24.2%) or quarterly 

(21.2%).   

The majority (42.4%) of the complete implementer firms performed the “communication 

and consultation” activity on a monthly basis whereas the partial implementers were more 

likely to perform the activity on either a monthly (33%) or a quarterly basis (33%). No 

partial implementers performed this activity on an annual basis while five (15.2%) 

complete implementers exercised this activity annually. Overall, the majority (39.2%) of 

all implementers conducted this activity on a monthly basis.  
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Table 5.19 Risk Activities Frequency 

Partial Implementers (n = 18) Daily (%) 

Weekly 

(%) 

Monthly 

(%) 

Quarterly 

(%) 

Bi-

annually 

(%) 

Annually 

(%) Total (%) 

1. Establishing the context 0 (0) 2 (11.1) 3 (16.7) 1 (5.6) 2 (11.1) 10 (55.6) 18 (100) 

2. Communication and consultation 2 (11.1) 2 (11.1) 6 (33.3) 6 (33.3) 2 (11.1) 0 (0) 18 (100) 

3. Risk identification 7 (38.9) 3 (16.7) 1 (5.6) 4 (22.2) 2 (11.1) 1 (5.6) 18 (100) 

4. Risk analysis 5 (27.8) 4 (22.2) 2 (11.1) 4 (22.2) 1 (5.6) 2 (11.1) 18 (100) 

5. Risk evaluation 5 (27.8) 4 (22.2) 1 (5.6) 5 (27.8) 1 (5.6) 2 (11.1) 18 (100) 

6. Risk treatment 7 (38.9) 2 (11.1) 1 (5.6) 5 (27.8) 1 (5.6) 2 (11.1) 18 (100) 

7. Monitoring and review 1 (5.6) 1 (5.6) 8 (44.4) 6 (33.3) 1 (5.6) 1 (5.6) 18 (100) 

 Complete Implementers (n = 33) 

1. Establishing the context 1 (3) 2 (6.1) 8 (24.2) 7 (21.2) 4 (12.1) 11 (33.3) 33 (100) 

2. Communication and consultation 4 (12.1) 1 (3) 14 (42.4) 5 (15.2) 4 (12.1) 5 (15.2) 33 (100) 
3. Risk identification 9 (27.3) 3 (9.1) 6 (18.2) 4 (12.1) 6 (18.2) 5 (15.2) 33 (100) 
4. Risk analysis 5 (15.2) 4 (12.1) 9 (27.3) 4 (12.1) 5 (15.2) 6 (18.2) 33 (100) 
5. Risk evaluation 5 (15.2) 2 (6.1) 11 (33.3) 4 (12.1) 4 (12.1) 7 (21.2) 33 (100) 
6. Risk treatment 10 (30.3) 6 (18.2) 8 (24.2) 2 (6.1) 4 (12.1) 3 (9.1) 33 (100) 
7. Monitoring and review 6 (18.2) 6 (18.2) 10 (30.3) 7 (21.2) 3 (9.1) 1 (3) 33 (100) 
        All Implementers (n = 51) 

1. Establishing the context 1 (2) 4 (7.8) 11 (21.6) 8 (15.7) 6 (11.7) 21 (41.2) 51 (100) 

2. Communication and consultation 6 (11.7) 3 (5.9) 20 (39.2) 11 (21.6) 6 (11.7) 5 (9.8) 51 (100) 
3. Risk identification 16 (31.4) 6 (11.7) 7 (13.7) 8 (15.7) 8 (15.7) 6 (11.7) 51 (100) 
4. Risk analysis 10 (19.6) 8 (15.7) 11 (21.6) 8 (15.7) 6 (11.7) 8 (15.7) 51 (100) 
5. Risk evaluation 10 (19.6) 6 (11.7) 12 (23.5) 9 (17.6) 5 (9.8) 9 (17.6) 51 (100) 
6. Risk treatment 17 (33.3) 8 (15.7) 9 (17.6) 7 (13.7) 5 (9.8) 5 (9.8) 51 (100) 
7. Monitoring and review 7 (13.7) 7 (13.7) 18 (35.3) 13 (25.5) 4 (7.8) 2 (3.9) 51 (100) 

 

Firms with complete ERM implementation were more likely to perform the “risk 

identification” activity on a daily (27.3%), monthly (18.2%) or bi-annual (18.2%) basis; 

while, firms with partial ERM implementation were more likely to conduct this activity on 

a daily (38.9%), quarterly (22.2%) or weekly (16.7%) basis. Accordingly, the majority of 

all implementers conducted this activity on a daily basis (31.4%).   

The majority (33.3%) of the complete implementer firms performed the “Risk evaluation” 

activity on a monthly basis whereas, partial implementers were more likely to perform the 

activity on either a daily basis (27.8%), a quarterly basis (27.8%) or on a weekly basis 

(22.2%). As a whole, the majority of the ERM implementer firms evaluated their risk on a 

monthly basis (23.5%).  

The majority of the complete implementers conducted the “Risk treatment” daily (30.3%) 

and monthly (24.2%) while the partial implementers preferred to conduct the activity daily 

(38.9%) and quarterly (27.8%). In summary, most ERM implementers treated their risk 

daily (33.3%).   
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Concerning the “Monitoring and review” activity, there was a consensus among the 

complete and partial ERM implementers as the majority of the firms, as a whole, 

monitored and reviewed their risks monthly (35.3%) and quarterly (25.5%).   

These statistics revealed that the frequency of the seven risk activities being performed 

varies across the complete and partial ERM implementers except for the “Monitoring and 

review” activity. Additionally, there was a slight difference in the frequency of the “Risk 

identification” activity across the complete and partial implementers that were involved in 

this study. 

 

5.4.2 Automation in the ERM Process 

Table 5.20 provides the descriptive statistics on the extent of automation used in capturing 

and reporting risk metrics among ERM implementers. Overall, the implementers’ use of 

automation in reporting risk metrics was greater than the use in capturing risk metrics.  

Table 5.20 Extent of Automation in the ERM Process 

(n = 50)* Min. Max. Mean SD 

Extent of automation in capturing risk metrics12 1 7 2.84 1.811 

Extent of automation in reporting risk metrics 1 7 3.10 2.003 

                   *There was one missing data. 

Table 5.21 presents a more detailed analysis of the extent of automation in capturing and 

reporting risk metrics between the partial and complete implementers. The majority of 

partial implementers either did not use automation at all (33.3%) or used it in capturing 

risk metrics one scale above the scale mid-point which was at level five (33.3%). Whereas, 

the majority of the automation usage of reporting risk metrics among the complete 

implementers was concentrated at not at all (34.4%) and very limited (18.8% at level 1 and 

15.6% at level 2). None of the partial implementers used the automation highly in 

capturing risk metrics. The highest extent of their usage only reached level 5, which was 

just a point above the mid-point (4) of the seven-item scale. In contrast, a small percentage 

of complete implementers (9.4%) used automation in capturing risk metrics up to level six 

                                                 
12 Risk metric is the quantification of risk measures.  
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and seven. Regarding the use of automation for reporting risk metrics, the majority of 

partial (33.3%) implementers either did not use automation at all (33.3%) or used such 

automation one scale above the scale mid-point which was at level 5 (33.3%). Whereas, 

the majority the automation usage in reporting risk metrics among the complete 

implementers was concentrated at not at all (34.4%) and very limited (12.5% at level 1 and 

18.8% at level 2). Overall, the use of automation either in capturing or reporting risk 

metrics among the top 300 2009 Australian listed companies within the sample of this 

study was considerably low and limited.  

Table 5.21 Automation in Capturing/Reporting Risk Metrics 

  Extent of Automation in Capturing Risk Metrics   

  
Not at 

all 1 (%) 
2 (%) 3 (%) 4 (%) 5 (%) 6 (%) 

To a 

large 

extent 7 

(%) 

Total 

(%) 

Partial Implementers (n =18) 6 (33.3) 3 (16.7) 2 (11.1) 1 (5.6) 6 (33.3) 0 (0) 0 (0) 18 (100) 

Complete Implementers (n = 32) 11(34.4) 6 (18.8) 5 (15.6) 3 (9.4) 4 (12.5) 1 (3.1) 2 (6.3) 32 (100) 

           Extent of Automation in Reporting Risk Metrics 
 

Partial Implementers (n = 18) 6 (33.3) 2 (11.1) 2 (11.1) 0 (0) 6 (33.3) 1 (5.6) 1 (5.6) 18 (100) 

Complete Implementers (n = 32) 11 (34.4) 4 (12.5) 6 (18.8) 3 (9.4) 3 (9.4) 3 (9.4) 2 (6.3) 32 (100) 

 

Table 22 provides the descriptive statistics of the technologies used to conduct ERM. 

There were no major differences in the use of these technologies between partial and 

complete implementers except for a slight difference in the use of the document retrieval 

and storage application, and process mapping software. A greater percentage of partial 

implementers (16.7%) used these two technologies than complete implementers (3%). In 

addition, the percentage of partial implementers that used the reporting/analysis tool 

technology was slightly higher (22.2%) than complete implementers (15.2%).  

Overall, the ERM implementers mainly (64.7%) used standard office applications (e.g. 

Excel, Word and Visio) and thus, was similar to the finding of Francis and Paladino 

(2008); whereby, the majority of implementers involved in the study also used the standard 

office applications – 60% by non-best practices firms and 88% by best practice firms. No 

other similarities were found with the findings of Francis and Paladino (2008). The best 

practices firms in Francis and Paladino’s (2008) study also used ERM application and 

reporting analysis tool, extensively – 60%, respectively. Moreover, 20% and 40% of the 

best practices firms used process mapping software and internally developed applications 
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respectively. Thus, it appears that the used of technologies for conducting ERM by 

Australian ERM implementers involved in this study was not as advanced as the 

worldwide ERM best practices firms in Francis and Paladino’s (2008) study. 

 

Table 5.22 Technologies for Conducting ERM 

  Partial Implementers Complete Implementers All Implementers 

  Yes No Yes No Yes No Total 

i. Standard office application (e.g. 

Excel, Word, Visio) 

11 (61.1) 7 (38.9) 22 (66.7) 11 (33.3) 33 (64.7) 18 (35.3) 51 (100) 

ii. ERM application 5 (27.8) 13 (72.2) 9 (27.3) 24 (72.7) 14 (27.5) 37 (72.5) 51 (100) 
iii. Document retrieval and storage 

application 

3 (16.7) 15 (83.3) 1 (3) 32 (97) 4 (7.8) 47 (92.2) 51 (100) 

iv. Enterprise Resource Planning 

(ERP) module 

1 (5.6) 17 (94.4) 2 (6.1) 31 (93.9) 3 (5.9) 48 (94.1) 51 (100) 

v. Process mapping software 3 (16.7) 15 (83.3) 1 (3) 32 (97) 4 (7.8) 47 (92.2) 51 (100) 
vi. Reporting/analysis tool 4 (22.2) 14 (77.8) 5 (15.2) 28 (84.8) 9 (17.6) 42 (82.4) 51 (100) 

vii. Internally developed application 5 (27.8) 13 (72.2) 7 (21.2) 26 (78.8) 12 (23.5) 39 (76.5) 51 (100) 

 

5.4.3 Percentage of Employees Trained with ERM 

Table 5.23 outlines the percentage of employees given formal ERM training. The majority 

of ERM implementer firms (75%) provided ERM training to less than 25% of their 

employees. Just 24% of the firms provided ERM training to between 26 – 75% of their 

employees. Only one firm provided training to over 75% of its employees. Apparently, the 

majority of ERM implementer firms only provided formal ERM training to just a small 

group of people. This is despite the highlights given to the importance of a strong or 

healthy risk culture to ERM by previous literature (Goodsall et al., 2009; Hanssen, 2005; 

Kakabadse, 2009; KPMG International, 2009; Purdy, 2008, 2010; Walker and Shenkir, 

2008).   

Table 5.23 Employees ERM Formal Training 

Percentage of employees provided 

with ERM formal training Total 

0 - 25% 38 (74.5%) 

26 - 50% 10 (19.6%) 

51 - 75% 2 (3.9%) 

76 -100% 1 (3%) 

Total 51 (100%) 
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5.4.4 Other Comments on ERM Implementation  

The questionnaire contained a non-compulsory open-ended question capturing other 

insights or comments from the respondents regarding ERM implementation. Comments 

were made that ERM implementation is a slow long-term journey that evolves into 

maturity in a few years. One respondent reported that their organisation had a high 

turnover of risk managers (five managers in 6 years) during the implementation of ERM. 

Another respondent highlighted that ERM implementation tends to be a slow process as it 

takes time to gain support for the implementation. An interesting point suggested by one of 

the respondents was that, it is better for ERM implementation to start from bottom-up, as it 

will be easier to follow-up in the following years than using a top-down ERM approach. In 

conjunction with the finding that indicates limited formal ERM training was provided, it 

can be argued that, firms may face difficulties developing strong or healthy risk culture to 

be embedded into their ERM as recommended by ERM advocates and difficulties to 

implement ERM smoothly and extensively. 

 

5.5 Chapter Summary 

This chapter has provided the descriptive statistics of the variables under study as well as 

other relevant matters concerning ERM implementation. This chapter covered (1) the 

descriptive statistics of the sample size, the explanation of the data preparation, (2) the 

demographics concerning the survey respondents, companies involved in this study and 

ERM implementation, and (3) other relevant issues pertaining to ERM implementation. 

The following chapter presents the PLS-SEM data analysis and the results of the study. 
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Chapter 6 Data Analysis, Results and Discussions 

 
 

6.1 Introduction  

This chapter reports and discusses the empirical results of this study. This chapter has five 

sections. Section 6.2 explains the model testing using PLS-SEM, Section 6.3 presents the 

results of the evaluation of the measurement models of the latent constructs used in this 

study while Section 6.4 reports and discusses the results of the evaluation of the structural 

model of the constructs under study. This section covers the discussions of the significant 

and relevant structural relationships as well as the mediating effects found in the structural 

model of the study. Finally, Section 6.5 presents the summary of this chapter.   

 

6.2 Model Testing 

As mentioned earlier, this study is predictive in nature. As such, the under pinning theories 

were used as basis to develop the model of the study pertaining to the prediction of 

relationships of ERM implementation and its determinants as well as its outcomes. As 

mentioned in Section 4.4, Partial Least Squares Structural Equation Modelling (PLS-SEM) 

is the suitable method to analyse the data and test the model of the study. To serve the 

objectives of the study in examining and exploring the relationships among the variables, 

several non-hypothesised structural relationships were modelled along with the 

hypothesised relationships within the model of the study. The aim is to find other possible 

empirical relationships among the latent constructs based on indications from the reviewed 

literature and the underpinning theories. These relationships are shown together with the 

hypothesised relationships in the proposed model of the study as shown in Figure 6.1 

below. As noted in Section 5.2.5, hypothesis (H5) pertaining to the relationship between 

internal audit function (IAF) and ERM implementation was dropped because of skewness 

and kurtosis issues and, thus, was not included Figure 6.1. The hypothesised relationships 

are as marked.   
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Figure 6.1 Theoretical Model of this Study 
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6.3 Evaluation of Measurement Models  

As mentioned in Section 4.4.3, the model testing in PLS-SEM involves a two stage-

approach. Stage 1 evaluates or tests the measurement models while Stage 2 evaluates or 

tests the structural models. Stage 2 is also the hypotheses testing stage. All of these 

analyses processes were done by computer using the SmartPLS 3 software (Ringle et al., 

2014). The purpose of the evaluation of the measurement models is to examine the 

reliability and validity of the measures pertaining to the multi-item latent 

variables/constructs used in this study. As mentioned in Section 4.4.3, this evaluation is not 

applicable to single-item constructs (such as ERM Implementation, Industry and Leverage) 

as their indicator outer loadings are fixed at 1.00 (Hair et al., 2014). The multi-item 

constructs and their indicators are as shown in Figure 6.1 – risk culture, perceived 

environmental uncertainty (PEU), barriers (to ERM implementation), benefits (of ERM 

implementation), financial performance and non-financial performance. Note that, Hair’s 

(2014) email response (indirectly) confirmed that factor analysis is not required for new 

constructs prior to the execution of PLS-SEM (see Appendix L). This confirmation is in 

line with the assertion of Henseler, Dijkstra, et al. (2014) as noted in Section 4.4.3. 

As shown in Figure 6.1, the model of this study contains only reflective latent constructs. 

Thus, evaluations of reflective measurement models were conducted to determine the 

internal consistency reliability, convergent validity, indicator reliability, and discriminant 

validity of the reflective constructs. As discussed in Section 4.4, a reliable and valid 

construct in an exploratory research must have a composite reliability (indicating internal 

consistency among the indicators) of 0.60 or more and an AVE (indicating convergent 

validity) value of 0.50 or more. Besides, the construct must also meet the discriminant 

validity criterion, which is set at HTMT.90. As mentioned in Section 4.4.4, the HTMT 

threshold depends on researchers, as it is subjective. The three organisational performance 

constructs originated from eight indicator items measuring a single organisational 

performance construct as mentioned in Section 4.3.2. Thus, the indicators could naturally 

be highly correlated and a more lenient threshold of 0.90 was chosen and considered 

appropriate. 
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6.3.1 Internal Consistency Reliability and Convergent Validity 

The initial and purified AVE and composite reliability of constructs’ measures used in this 

study are shown in Table 6.1 below. The purified values were obtained following the 

completion of the measurement model evaluation for all of the latent constructs used in 

this study. The purified values are presented in Table 6.1 for comparison purposes to 

indicate the impact of the evaluation of the measurement models. Details of the evaluations 

are explained throughout this section and in Section 6.3.2. Based on Table 6.1, the initial 

AVE for the barriers, benefits and environmental uncertainty constructs were less than the 

required threshold of 0.50 despite their composite reliability being more than the required 

minimum threshold of 0.70. An AVE less than 0.50 indicates the lack of convergent 

validity. Thus, those constructs must be purified via the evaluation of the measurement 

models procedure.   

The initial AVE and the composite reliability of the two performance constructs (the 

overall performance is not a latent construct) were already more than 0.50 and 0.70 

respectively. Although the composite reliability value for the financial performance 

construct was more than 0.90, the value did not exceed the undesirable definite value of 

0.95 (as noted in Section 4.4.4.1). These constructs displayed sufficient reliability and 

convergent validity values despite being split into three individual constructs. 

Nevertheless, the internal consistency reliability of the construct was considered to be 

acceptable and satisfactory (Hair et al., 2014). Additionally, the initial AVE (0.54) and 

composite reliability (0.90) values for the risk culture construct were both more than their 

minimum required threshold despite being developed from an anecdotal source. Hence, no 

purification was necessary for the performance constructs and the risk culture construct. 

Overall, the initial composite reliability for all constructs ranged from 0.70 to 0.92, which 

were already greater than the minimum threshold of 0.60 for exploratory research, 

indicating satisfactory internal consistency reliability for all the constructs (Hair et al., 

2014; Nunnally and Bernstein, 1994).    

Purification of the three constructs with AVE values less than 0.50 was performed using 

the PLS-SEM algorithm procedures for evaluating reflective measurement models as 

described in Section 4.4. This was done to search for a set of indicator items sharing a high 
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proportion of variance with the construct that they measure or the indicators that have a lot 

in common. During purification, indicators with outer loadings less than 0.40 were deleted 

while indicators between 0.40 and 0.70 were individually deleted until the required 

minimum AVE reached 0.50 or slightly more. Once the AVE reached 0.50 or more, the 

remaining indicators with loadings between 0.40 and 0.70 were retained on the basis of 

their contributions to content validity as their deletion would affect the associated 

construct’s composite reliability and content validity (Hair et al., 2014).  

Table 6.1 AVE and Composite Reliability 

  
AVE 

Composite 

Reliability 

  Initial  Purified Initial  Purified 

Barriers 0.27 0.51 0.76 0.89 

Benefits 0.32 0.52 0.81 0.81 

ERM_STAGE 1.00 1.00 1.00 1.00 
Financial 0.75 0.75 0.92 0.92 

Industry 1.00 1.00 1.00 1.00 
Leverage 1.00 1.00 1.00 1.00 
Non-Fin 0.60 0.60 0.82 0.82 

Overall 1.00 1.00 1.00 1.00 
PEU 0.31 0.59 0.7 0.85 

RCOM 1.00 1.00 1.00 1.00 
RiskCulture 0.54 0.54 0.90 0.90 

 

The initial and purified outer loadings of the three constructs with an AVE less than 0.50 

are shown in Table 6.2. For reference, the exact representation of the coded indicators is as 

provided in Section 5.3 (Tables 5.12 – 5.16). As shown in Table 6.2, the purification of the 

benefits construct resulted in the deletion of six out of its ten indicators. Apparently, 

“Compliance with the ASX’s revised Principle 7”, “Better understanding of firm’s risks”, 

and “Improved risk awareness across” did not have much in common with other indicators, 

despite having high mean scores (see Table 5.11). The deletions implied the lack of 

contribution of the deleted indicators to the construct’s convergent validity. The outer 

loadings, indicating the indicators’ reliability, of the remaining indicators were well above 

the threshold of 0.70 except for the “Increased probability of achieving goals and 

objectives” (0.49). This indicator was retained as the AVE of the construct reached 0.52 

(see Table 6.1). This finding prevails over the descriptive findings reported in Section 

5.3.6, as PLS-SEM is the more robust statistical analysis method.  
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Table 6.2 Initial and Purified Item Loadings 

Benefits   Barriers 

  Initial Purified     Initial Purified 

BENE1 0.21 Deleted 
 

IMPED1 0.27 Deleted 

BENE2 0.59 0.75 
 

IMPED2 0.15 Deleted 

BENE3 0.71 0.76 
 

IMPED3 0.41 0.64 

BENE4 0.80 0.83 
 

IMPED4 0.58 0.64 

BENE5 0.36 Deleted 
 

IMPED5 0.43 0.61 

BENE6 0.42 Deleted 
 

IMPED6 0.52 0.61 

BENE7 0.47 Deleted 
 

IMPED7 0.58 0.76 

BENE8 0.58 Deleted 
 

IMPED8 0.47 0.65 

BENE9 0.65 0.49 
 

IMPED9 0.75 0.89 

BENE10 0.58 Deleted   IMPED10 0.71 0.86 

Perceived Environmental 

Uncertainty 
  

   PEU1 0.38 Deleted 
 

   PEU2 0.01 Deleted 
 

   PEU3 0.65 0.75 
 

   PEU4 0.60 0.60 
 

   PEU5 0.66 0.73 
 

   PEU6 0.19 Deleted 
 

   PEU7 0.88 0.95 
 

    

By implication, the remaining indicators were those that correlated positively with each 

other or had much in common and thus, contributed to the convergent validity of the 

benefits construct. Thus, four indicators empirically measured the finalised benefits 

construct with sufficient internal consistency and convergent validity. The results of the 

measurement model evaluation for the benefits construct suggest that ERM implementers 

realised benefits from ERM implementation in aspects that are more predictable and 

controllable. The four indicators are: 

i. Improved risk reporting in annual report (BENE2), 

ii. Better-informed decisions (BENE3), 

iii. Use of risk information as a competitive tool (BENE4), and  

iv. Increased probability of achieving goals and objectives’ (BENE9).   

Based on the outer loadings of the four indicators (see Table 6.2) of the established 

benefits construct, the most beneficial aspect of ERM implementation was the ability to 

use risk information as a competitive tool among the implementers. The realised benefits 

are as envisaged by the ASX CGPR thus, providing support that the principle-based 

Australian corporate governance guidance is more practical than other risk management 

framework as  Rasmussen (2007) argued. Thus, this finding provides empirical evidence 

that compliance with the Principle 7 has lent support to the ASX’s intention to increase 

investors’ confidence in the Australian capital market via more effective risk management 
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and better risk reporting or disclosures in annual reports. Moreover, the establishment of 

benefits as an empirical construct lends support for the reviewed case studies (Harrington 

and Niehaus, 2003; Harrington et al., 2002; Meulbroek, 2002b; Nocco and Stulz, 2006; 

Stroh, 2005) as the construct was developed based on indications drawn from the reviewed 

literature.  

The evaluation of the measurement model for the barriers construct resulted in only two 

deleted indicators – “Lack of top management support” and “Lack of board or senior 

executive ERM leadership”. The deletions resulted in an increase of the AVE value from 

0.27 to 0.51 and an increase of the composite reliability from 0.76 to 0.89. The need to 

make these deletions suggests that support and leadership of top management (both to the 

board and management levels) did not have much in common with other indicators that 

contribute to the construct’s convergent validity.  

Based on the outer loadings of the remaining indicators (see Table 6.2), the two most 

impeding factors to ERM implementation were “no strategic alignment between business 

strategy and ERM output” and “lack of risk management integration across organisation”. 

This finding prevails over the descriptive findings reported in Chapter 5. By implication, 

this finding indicates that ERM is indeed an integrated and holistic risk management 

approach as well as a strategic tool towards achieving business goals as discussed 

throughout this thesis especially in the early chapters.   

This measurement model evaluation shows that support and leadership of top management 

was no barrier at all to ERM implementation as they did not contribute to the construct’s 

convergent validity and were deleted during the purification of the construct. However, the 

deletion of only two indicators provides support for the solidarity of indications of barriers 

to ERM implementation drawn from the reviewed case studies. Nevertheless, this newly 

developed scale measuring the barriers construct, based on the input from the reviewed 

case studies of firms that implemented ERM, came out empirically reliable and valid, 

comprising the eight remaining indicators with outer loadings higher than 0.60. The eight 

indicators were: 

i. Lack of perceived value on ERM benefits (IMPED3), 

ii. Other competing organisational priorities (IMPED4), 

iii. Legal or regulatory barriers (IMPED5), 
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iv. Lack of organisational resources (IMPED6), 

v. No link to management performance evaluation (IMPED7), 

vi. Lack of enterprise-wide awareness for risk culture (IMPED8), 

vii. No strategic alignment between business strategy and ERM output (IMPED9), and 

viii. Lack of risk management integration across organisation (IMPED10). 

The evaluation of the measurement model then proceeded with the environmental 

uncertainty construct or PEU, which was adapted from established sources dating back to 

1993 and 2005 as mentioned in Section 4.3.2. However, the measures that were drawn 

from the management accounting field were never used in ERM-related studies. Thus, the 

evaluation of its measurement model is crucial as it provides a platform for the purification 

of these measures within the context of ERM implementation. As shown in Table 6.2, the 

purified PEU construct reached sufficient convergent validity (AVE 0.59) after three 

indicators were deleted – “Customers”, “Suppliers” and “Technology”.   

Dramatic changes in technological advancement have occurred since 2005 (the latest year 

of the adapted source, which was Hoque (2005)), that may have led to the reduction of 

risks associated with customers, suppliers and technology itself. Information technology 

(IT) provides significant processing benefits while improving organisations’ controls 

(Arens, Elder, and Beasley, 2014). Thus, those indicators lack contribution to the 

convergent validity for the environmental uncertainty construct could be due to the lack of 

perceived risk associated with them as IT has enabled businesses to have smart partnership 

with their suppliers and customers.   

The remaining indicators that hang together contributing to the construct’s convergent 

validity and reliability are “Deregulation and globalisation”, “Competitors”, 

“Governments/political” and “Economic environment”. The outer loadings of these 

indicators were at least 0.60 as shown in Table 6.2. Perhaps, these indicators are more 

relevant in representing the unpredictable situations existing in the more current economic 

setting than that of 2005 and yesteryears. Nevertheless, the indicators that support the 

empirical reliability and convergent validity of the environmental uncertainty construct 

used in the study are: 

i. Deregulation and globalisation (PEU3), 

ii. Competitors (PEU4), 

iii. Governments/political environment (PEU5), and 

iv. Economic environment (PEU7). 
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Following the evaluation of the measurement of the three constructs, all latent constructs 

used in this study showed acceptable composite reliability and convergent validity as 

shown in Table 6.1. Moreover, the purified composite reliability of the constructs was even 

more satisfactory as they were more than 0.80.  

Another necessary condition for the evaluation of the measurement models is that the outer 

loadings of all the remaining indicators must be significant. Yet, significant outer loadings 

could still be fairly weak (Hair et al., 2014).  Indeed, some of the significant outer loadings 

were weak or less than 0.70 as can be seen from Table 6.3. As mentioned earlier, these 

indicators were retained because their associated latent constructs have met the reliability 

and validity thresholds in accordance with the evaluation of the measurement model 

criteria. After all, as mentioned earlier, weaker outer loadings frequently occur in social 

science research such as this one, especially when newly developed scales are employed 

(Hulland, 1999). Thus, the internal consistency reliability and convergent validity for all 

six latent constructs of the study was considered to have been established. 

Table 6.3 Significance of Indicators' Outer Loading 

  Outer Loadings t values p values  Significance 

BENE2  Benefits 0.75 3.539 0.000 *** 

BENE3  Benefits 0.76 4.665 0.000 *** 

BENE4  Benefits 0.83 5.283 0.000 *** 

BENE9  Benefits 0.49 1.647 0.100 * 

IMPED3  Barriers 0.64 2.325 0.020 ** 

IMPED4  Barriers 0.64 2.115 0.035 ** 

IMPED5  Barriers 0.61 2.246 0.025 ** 

IMPED6  Barriers 0.61 2.298 0.022 ** 

IMPED7  Barriers 0.76 2.883 0.004 *** 

IMPED8  Barriers 0.65 2.419 0.016 ** 

IMPED9  Barriers 0.89 3.311 0.001 *** 

IMPED10  Barriers 0.86 3.117 0.002 *** 

OP1  Financial 0.79 12.715 0.000 *** 

OP2  Financial 0.93 51.680 0.000 *** 

OP3  Financial 0.92 42.049 0.000 *** 

OP4  Financial 0.82 12.431 0.000 *** 

OP5  Non-Fin 0.71 5.935 0.000 *** 

OP6  Non-Fin 0.77 9.858 0.000 *** 

OP7  Non-Fin 0.84 13.510 0.000 *** 

PEU3  PEU 0.75 3.015 0.003 *** 

PEU4  PEU 0.60 2.116 0.035 ** 

PEU5  PEU 0.73 2.855 0.004 *** 

PEU7  PEU 0.95 3.354 0.001 *** 

RISKCUL1  RiskCulture 0.79 4.447 0.000 *** 

RISKCUL2  RiskCulture 0.72 5.534 0.000 *** 

RISKCUL3  RiskCulture 0.66 3.136 0.002 *** 
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  Outer Loadings t values p values  Significance 

RISKCUL4  RiskCulture 0.74 3.513 0.000 *** 

RISKCUL5  RiskCulture 0.87 6.601 0.000 *** 

RISKCUL6  RiskCulture 0.77 6.413 0.000 *** 

RISKCUL7  RiskCulture 0.70 4.230 0.000 *** 

RISKCUL8  RiskCulture 0.62 2.960 0.003 *** 

    Note: *p < 0.10, **p < 0.05 and ***p < 0.01. 

 

6.3.2 Discriminant Validity 

Checking discriminant validity among the constructs based on the HTMT criterion, which 

was explained Section 4.4.4.3, is the final procedure in evaluating the measurement 

models. Given that the two performance latent constructs originated from a single 

construct, as mentioned in Section 4.3.2, their indicators might be highly correlated. Thus, 

a more liberal threshold of 0.90 or HTMT.90 was chosen in accordance with the 

recommendation of Henseler, Ringle, et al. (2014). The cross loadings and the Fornell and 

Larcker (1981) criterion were also checked for comparative purposes. The initial 

discriminant validity readings for the latent constructs are shown in Table 6.4, Table 6.5 

and Table 6.6.   

Based on Table 6.4, a potential lack of discriminant validity exists between the financial 

and non-financial organisational performance constructs as the HTMT value reached the 

threshold value of 0.90. However, an indication of a lack of discriminant validity was not 

detected by the other two criteria. Table 6.5 shows that the square roots of all constructs’ 

AVEs were greater than their highest correlation with any other construct while Table 6.6 

show that all indicators’ outer loadings were greater than their cross loadings with other 

constructs. Notably,  these results support the argument of Henseler, Ringle, et al. (2014) 

that the other two criteria have low sensitivity in detecting a lack of discriminant validity, 

compared to the HTMT criterion, among the constructs of a study.   Given that the HTMT 

value of 0.903 was just slightly more than the threshold value of 0.90, the discriminant 

validity between the two constructs is considered acceptable and thus, accepted for 

hypotheses testing without further purification.   
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Table 6.4 Heterotrait-Monotrait Ratio (HTMT) Criterion 

  1 2 3 4 5 6 7 8 9 10 11 

Barriers 

           Benefits 0.212 

          ERM_STAGE 0.081 0.366 

         Financial 0.160 0.462 0.166 

        Industry 0.254 0.118 0.312 0.115 

       Leverage 0.117 0.246 0.050 0.133 0.429 

      Non-Fin 0.202 0.639 0.151 0.903* 0.166 0.166 

     Overall 0.082 0.606 0.274 0.775 0.087 0.112 0.842 

    PEU 0.275 0.245 0.190 0.230 0.092 0.203 0.243 0.187 

   RCOM 0.130 0.169 0.251 0.195 0.265 0.251 0.134 0.147 0.276 

  RiskCulture 0.332 0.351 0.311 0.338 0.176 0.116 0.459 0.312 0.270 0.120   

 Note: *indicates a potential lack of discriminant validity between the organisational financial and non-

financial performance constructs. 

 

Table 6.5 Fornell-Larcker Criterion 

  1 2 3 4 5 6 7 8 9 10 11 

Barriers 0.72 

          Benefits 0.10 0.72 

         ERM_STAGE -0.19 0.33 1.00 

        Financial -0.15 0.34 0.17 0.87 

       Industry 0.16 0.04 0.31 0.07 1.00 

      Leverage 0.02 -0.12 0.05 0.12 0.43 1.00 

     Non-Fin 0.02 0.38 0.10 0.69 -0.10 -0.02 0.78 

    Overall 0.02 0.47 0.27 0.74 -0.09 -0.11 0.69 1.00 

   PEU 0.25 -0.18 -0.27 -0.17 -0.07 -0.21 0.00 -0.22 0.77 

  RCOM 0.10 -0.10 -0.25 -0.19 -0.26 -0.25 -0.12 -0.15 0.30 1.00 

 RiskCulture -0.32 0.21 0.28 0.29 -0.12 -0.04 0.33 0.30 0.08 -0.04 0.74 

Note: The square root of AVE is shown on the diagonal and printed in bold; non-diagonal elements are the 

latent variable correlations. 
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Table 6.6 Cross Loadings 

  Benefits 

ERM 

Imp. Barriers Ind. Lev. Fin. 

Non-

Fin 

Overal

l O. P. PEU 

Risk 

Com. 

Risk 

Cult. 

BENE2 0.75 0.30 0.06 0.09 0.12 0.25 0.23 0.27 -0.21 -0.07 0.10 

BENE3 0.76 0.20 0.07 0.08 -0.02 0.32 0.28 0.46 -0.24 -0.24 0.16 

BENE4 0.83 0.27 0.15 -0.04 -0.36 0.17 0.31 0.34 -0.03 0.05 0.13 

BENE9 0.49 0.12 -0.05 -0.08 -0.10 0.32 0.39 0.40 -0.02 -0.05 0.33 

ERM_STAGE 0.33 1.00 -0.19 0.31 0.05 0.17 0.10 0.27 -0.27 -0.25 0.28 

IMPED3 -0.18 0.05 0.64 0.32 0.20 -0.03 0.00 0.00 0.25 0.02 -0.10 

IMPED4 -0.07 -0.08 0.64 0.17 0.17 -0.01 -0.02 0.01 0.16 0.16 -0.25 

IMPED5 0.23 -0.02 0.61 0.05 0.00 -0.02 0.26 0.18 0.11 -0.24 0.16 

IMPED6 0.00 -0.01 0.61 0.12 -0.02 -0.04 0.15 0.09 0.22 0.09 -0.22 

IMPED7 0.11 -0.01 0.76 0.14 0.11 -0.08 0.04 0.08 0.16 0.08 -0.28 

IMPED8 0.10 0.05 0.65 0.30 0.14 -0.03 0.07 0.03 0.19 -0.12 -0.24 

IMPED9 0.04 -0.13 0.89 0.19 0.01 -0.16 -0.07 -0.04 0.20 0.03 -0.26 

IMPED10 0.13 -0.12 0.86 0.21 0.04 -0.11 0.10 0.05 0.29 0.02 -0.29 

Industry 0.04 0.31 0.16 1.00 0.43 0.07 -0.10 -0.09 -0.07 -0.26 -0.12 

Leverage -0.12 0.05 0.02 0.43 1.00 0.12 -0.02 -0.11 -0.21 -0.25 -0.04 

OP1 0.21 0.09 0.02 -0.08 0.18 0.79 0.56 0.48 -0.06 -0.03 0.25 

OP2 0.33 0.22 -0.18 0.15 0.08 0.93 0.66 0.72 -0.14 -0.19 0.34 

OP3 0.30 0.22 -0.30 0.04 0.05 0.92 0.64 0.76 -0.22 -0.21 0.36 

OP4 0.32 0.02 0.04 0.11 0.12 0.82 0.55 0.57 -0.15 -0.21 0.02 

OP5 0.40 -0.04 0.08 -0.18 -0.10 0.52 0.71 0.47 0.04 0.00 0.06 

OP6 0.03 0.00 -0.13 -0.12 0.13 0.60 0.77 0.45 0.00 -0.07 0.39 

OP7 0.47 0.25 0.09 0.02 -0.08 0.50 0.84 0.68 -0.04 -0.18 0.29 

OP8 0.47 0.27 0.02 -0.09 -0.11 0.74 0.69 1.00 -0.22 -0.15 0.30 

PEU3 0.02 -0.11 0.22 0.06 -0.01 0.04 0.16 0.07 0.75 0.19 0.12 

PEU4 0.04 -0.05 0.19 -0.01 -0.11 -0.27 0.03 -0.12 0.60 0.06 -0.10 

PEU5 -0.10 -0.06 -0.06 -0.10 -0.25 0.03 0.13 -0.03 0.73 0.26 0.30 

PEU7 -0.25 -0.33 0.27 -0.10 -0.22 -0.22 -0.08 -0.31 0.95 0.30 0.03 

RCOM -0.10 -0.25 0.10 -0.26 -0.25 -0.19 -0.12 -0.15 0.30 1.00 -0.04 

RISKCUL1 0.12 0.48 -0.28 -0.01 -0.05 0.17 0.12 0.17 0.00 0.06 0.79 

RISKCUL2 0.06 0.02 -0.13 -0.03 -0.13 0.22 0.34 0.29 0.34 -0.07 0.72 

RISKCUL3 0.20 0.35 -0.08 0.15 0.02 0.06 0.15 0.13 -0.05 0.01 0.66 

RISKCUL4 0.17 0.28 -0.23 0.01 0.18 0.23 0.13 0.17 -0.16 -0.17 0.74 

RISKCUL5 0.18 0.30 -0.20 -0.04 0.00 0.28 0.22 0.29 0.09 -0.08 0.87 

RISKCUL6 0.37 0.24 -0.36 -0.11 0.02 0.19 0.25 0.24 -0.02 -0.08 0.77 

RISKCUL7 0.15 -0.03 -0.19 -0.25 -0.07 0.25 0.32 0.22 0.16 -0.05 0.70 

RISKCUL8 -0.02 0.01 -0.39 -0.37 -0.17 0.29 0.39 0.21 0.07 0.14 0.62 

 

Hence, the evaluation of the measurement models was considered complete. A summary of 

the measurement models assessment results is shown in Table 6.7. Accordingly, all of the 

measurement model evaluation criteria have been met, thus, providing support for the 

reliability and validity of for all constructs’ measures’. Overall, the evaluation of the 

measurement models of the latent constructs used in this study resulted in none of the 

constructs being dropped as they reflected sufficient internal consistency reliability, 

convergent validity and discriminant validity for latent constructs under the study. Thus, 

all constructs were retained for the structural model evaluation and hypotheses testing.  
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Table 6.7 Summary of Measurement Models Evaluation 

Latent 

construct 
Indicator 

Outer 

Loadings 

Indicator 

Reliability 

Composite 

Reliability 
AVE 

Discriminant 

Validity 

Barriers 

IMPED3 0.64 0.41 

0.89 0.51 Yes 

IMPED4 0.64 0.40 

IMPED5 0.61 0.38 

IMPED6 0.61 0.38 

IMPED7 0.76 0.58 

IMPED8 0.66 0.43 

IMPED9 0.89 0.80 

IMPED10 0.86 0.75 

Benefits 

BENE2 0.75 0.56 

0.81 0.52 Yes 
BENE3 0.76 0.58 

BENE4 0.83 0.69 

BENE9 0.49 0.24 

Environmental 

Uncertainty 

PEU3 0.75 0.56 

0.85 0.59 Yes 
PEU4 0.60 0.36 

PEU5 0.73 0.54 

PEU7 0.95 0.90 

Financial 

OP1 0.79 0.63 

0.92 0.75 Yes 
OP2 0.93 0.87 

OP3 0.92 0.85 

OP4 0.81 0.66 

 OP5 0.71 0.51    

Non-financial 
OP6 0.84 0.70 

0.84 0.72 Yes 
OP7  0.86 0.74 

Risk Culture 

RISKCUL1 0.79 0.63 

0.90 0.54 Yes 

RISKCUL2 0.72 0.51 

RISKCUL3  0.66 0.44 

RISKCUL4  0.74 0.56 

RISKCUL5 0.87 0.76 

RISKCUL6 0.77 0.59 

RISKCUL7 0.70 0.48 

RISKCUL8 0.62 0.38 

            Note:  * Indicator reliability is the square of the outer loadings. 

 

 

6.4 Evaluation of Structural Model 

Following the completion of the evaluation of the measurement models, the structural 

model or the theoretical model of the study was evaluated using the five steps described in 

Section 4.4.6. The latent constructs within the model were those purified via the evaluation 

of the measurement models in terms of their reliability and validity. The evaluated 

structural model is as depicted in Figure 6.2.   
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Figure 6.2 Structural Model of This study 
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Based on the specified structural model, SmartPLS 3 identified and yielded five sets (parts) 

of predictors within the model of the study as can be seen Table 6.8. First, the part 

containing the predictor of the benefits construct; second, the part containing the predictors 

of ERM Implementation construct; third, the part containing the predictors of the financial 

performance construct; fourth, the part containing the predictors of the non-financial 

performance construct; and fifth, the part containing the predictors of the overall 

performance construct.   

As mentioned in Section 4.4.6.1, the first step in the assessment of the structural model 

requires checking of potential significant collinearity among the predictor constructs as, 

significant collinearity among them could bias the structural model estimations. The PLS-

SEM algorithm procedure provided VIF readings that can be used to determine collinearity 

issues among the predictor constructs. As mentioned in Section 4.4.6.1, VIF values more 

than 5 indicate collinearity problem among predictor constructs. All VIF values shown in 

Table 6.8 were less than the significant collinearity threshold of 5.0, indicating no 

collinearity problem among the predictor constructs in the structural model of the study. 

With no threat of collinearity among the predictor constructs, all latent constructs were 

retained for further steps of the structural model evaluation.   

Table 6.8 Collinearity (VIF) of the Predictor Constructs 

  Benefits 

ERM 

Implementation Financial 

Non-

Financial 

Overall 

Performance 

Barriers 

 
1.25 

   Benefits 

     ERM Implementation 1.00 

 
1.08 1.08 1.10 

Financial 

    
1.98 

Industry 

 
1.32 

   Leverage 

 
1.29 

   Non-Fin 

  
1.12 

 
2.01 

Overall 

     PEU 

 
1.23 

   RCOM 

 
1.20 

   Risk Culture   1.16 1.20 1.08 1.21 
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6.4.1 Significance of Structural Relationships 

The bootstrapping procedure was performed to estimate the significance of the path 

coefficients of the structural relationships within the model of the study. The procedure 

was executed based on the recommendations of Hair et al. (2014) – mean replacement in 

the PLS-SEM algorithm setting; no sign changes option, 51 cases, two-tailed test and 

1,000 subsamples (larger than number of the cases as recommended) in the bootstrapping 

setting. The estimations from the bootstrapping results were used to assess the hypotheses 

of the study as they indicate the significance of the structural path coefficients or the 

relationships between the constructs within the model of the study. The bootstrapping 

results for the hypothesised and non-hypothesised structural relationships are shown in 

Table 6.9 and Figure 6.3. In Table 6.9, significant relationships were marked in grey. Four 

of the ten tested hypotheses were supported. Hypotheses H1, H6, H7 and H9c were 

supported while hypotheses H2, H3, H4, H8, H9a and H9b were rejected.  

Table 6.9 Results of Hypotheses Testing 

   

t 

values 

p 

values 

Sig. 

Levels 

Hypo-

theses 

Supported / 

Not Supported 

Industry → ERM Implementation 0.396 3.002 0.003 *** H1 Supported 

Leverage → ERM Implementation -0.185 1.462 0.144 NS H2 Not Supported 

PEU → ERM Implementation -0.262 1.301 0.194 NS H3 Not Supported 

RCOM → ERM Implementation -0.095 0.738 0.460 NS H4 Not Supported 

Risk Culture → ERM Implementation 0.312 1.788 0.074 * H6 Supported 

ERM Implementation → Benefits 0.328 2.471 0.014 ** H7 Supported 

Barriers → ERM Implementation -0.074 0.318 0.751 NS H8 Not Supported 

ERM Implementation → Financial 0.084 0.757 0.449 NS H9a Not Supported 

ERM Implementation → Non-

Financial 
0.014 0.099 0.921 NS 

H9b Not Supported 

ERM Implementation → Overall 0.158 1.927 0.054 * H9c Supported 

Financial → Overall 0.476 2.904 0.004 *** 

  Non-Financial → Financial 0.67 8.288 0.000 *** 

  Non-Financial → Overall 0.348 2.363 0.018 ** 

  Risk Culture → Financial 0.05 0.432 0.666 NS 

  Risk Culture → Non-Fin 0.326 2.036 0.042 ** 

  Risk Culture → Overall -0.002 0.012 0.990 NS 

  Notes: NS = not significant; H5 was dropped due to skewness and kursotis issues as mentioned in Section 

5.2.5. 

*p < 0.10, **p < 0.05 and ***p < 0.01. 

 

First, industry was found to be positively (0.396) and significantly (p < 0.001) related to 

the extent of ERM implementation, providing support for H1 while indicating that the 

industry of a firm was a significant predictor of ERM implementation or more specifically, 
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the extent of ERM implementation. As mentioned in Section 4.3.2, the industry data was 

coded into services (1) and non-services (0), thus, the interpretation of this finding is 

analogous to a finding via logistic regression. Hence, this finding implies that firms in 

services industries were prone to implement ERM at a greater extent than firms in non-

services industries. This, in turn, provides support for the indications drawn from previous 

studies that industry classification influences ERM implementation as discussed in Chapter 

2.  

 

Figure 6.3 Structural Model Paths Coefficients 

 
Note: ***significant at the 0.01 level; **significant at the 0.05 level and *significant at the 0.1 level. 

 

For example, previous studies have found that ERM implementation was associated with 

certain industries such as finance (Beasley et al., 2005; Beasley, Pagach, et al., 2008; 

Colquitt et al., 1999; Liebenberg and Hoyt, 2003; Paape and Speklé, 2012; Pagach and 

Warr, 2011; Pagach and Warr, 2008), insurance (Beasley et al., 2005; Beasley, Pagach, et 

al., 2008; Eckles et al., 2014; Grace et al., 2015; Kleffner et al., 2003) and energy (Aabo et 

al., 2005; Beasley, Pagach, et al., 2008). This finding indicates that services industries was 

a significant positive predictor of the extent of ERM implementation. In other words, the 

extent of ERM implementation among the sample firms can be predicted by their industry 

* 

* 

** 

** 

** *** 

*** 

*** 
H1 

H2 

H3 

H4 

H6 

H7 

H8 

H9a 

H9b 

H9c 
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classification.  Meaning that, firms in services or regulated industries were more likely to 

implement ERM at a greater extent than those in other industries. Being significant in 

positive direction, this finding further strengthened the findings of prior studies that 

consistently found significant positive relation between regulated industries and ERM 

implementation (Bohnert et al., 2017). Thus, this finding emphasises the importance of 

ERM implementation for firms in the services industries as explained by agency, signalling 

and institutional theories underpinning H1. As expected, internal and external pressures 

had institutionalised the sample firms, particularly those in the services industries, into 

implementing ERM to signal their serious commitment in managing risk effectively while 

minimising agency costs and risk disparities. More importantly, this finding suggests that 

firms in services/regulated industries were in compliance with the ASX CGPR Principle 7 

to a greater extent than non-services firms. 

Second, the organisational risk culture was positively (0.312) and significantly (p < 0.1) 

related to the extent of ERM implementation, thereby supporting H6 while indicating risk 

culture as a significant predictor of the extent of ERM implementation. Given that 

respondents were asked to assess the level of their organisation’s risk culture, this finding 

implies that firms with stronger or healthier risk culture were associated with a greater 

extent of ERM implementation. This finding confirms anecdotal evidence (Goodsall et al., 

2009; KPMG International, 2009), and indications from conceptual papers (Kakabadse, 

2009; KPMG International, 2009; Nocco and Stulz, 2006; PricewaterhouseCoopers, 2010; 

Purdy, 2008, 2010) and previous studies (Muralidhar, 2010; Stroh, 2005; Zhao et al., 2013) 

that foreseen or raised indications of potential linkage between risk culture and ERM 

implementation discussed in previous chapters. For example, Stroh (2005) reported that 

ERM was implemented as an integral part of UnitedHealth Group’s culture, decision-

making processes, and governance processes while asserting that ERM’s objectives were 

to ensure strong governance and control. Muralidhar (2010) noted that the alignment of 

risk communication and corporate culture/risk culture is essential in developing an 

efficient ERM system while Zhao et al. (2013) pointed to risk-aware culture as one of the 

critical success factors that is crucial to ERM success.  

This finding supports prior literature on ERM implementation. For instance,  it provides 

empirical evidence supporting the calls to organisational leaders to embed ERM into 
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organisational culture to manage risk (Walker and Shenkir, 2008) and uncertainties 

(Council, 2007) effectively as well as recommendations that risk culture is the most 

fundamental tool for effective risk management (The Institute of International Finance, 

2008).  This finding is in line with the argument that strong risk management culture, an 

essential element of ERM implementation, supports the establishment of an organisation’s 

risk profile Hanssen (2005), strong risk culture exists when employees know to do the right 

thing even when no one is watching and, that managing risks is everybody’s responsibility 

and crucial to an organisation’s ability to seize the right opportunities (Hanssen, 2005; 

PricewaterhouseCoopers, 2009).  

H6 implies that stronger risk culture translates into a greater extent of ERM 

implementation. Thus, this finding indirectly supports Goodsall et al.’s (2009) point that 

failure to  manage the  necessary cultural  and behavioural often causes struggles in 

organisations to implement ERM  successfully. After all, risk culture is one of the key 

building blocks of a risk infrastructure (KPMG International, 2009), essential in 

developing an efficient ERM system (Muralidhar, 2010) and crucial to ERM success (Zhao 

et al., 2013). This finding also supports The Institute of International Finance’s (2008) 

suggestion, following the 2008 global financial crisis, that risk culture should be embedded 

in the way a firm operates and cover all areas and activities while not limiting risk 

management to specific business areas.   

This finding also provides support for the ASX CGPR’s encouragement, noted earlier, to 

listed entities to embed integrated risk management into their organisational culture to 

manage uncertainties effectively. Furthermore, this result provides support for the 

theoretical expectations noted during the development underpinning the H6. From the 

standpoint of the institutional theory, it was argued that internal and external pressures 

such as the impact of new corporate governance requirements and the 2008 global 

financial crisis might institutionalise companies towards establishing and strengthening 

their risk cultures, and ultimately, the institutionalisation of ERM practices. In turn, the 

institutionalisation of a healthy risk culture and ERM practices may result in the reduction 

of the agency costs between management and shareholders.   
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Third, the relationship between the extent of ERM implementation and the benefits of 

ERM implementation was found to be positive (0.328) and significant at p less than 0.05, 

thus supporting H7 while indicating that firms with a greater extent of ERM 

implementation realised greater benefits from ERM implementation. Within the context of 

this study, the benefits gained from ERM implementation were measured by “Improved 

risk reporting in annual report”; “Better-informed decisions”; “Use of risk information as a 

competitive tool”; and “Increased probability of achieving goals and objectives” as 

revealed by the results of the measurement model evaluation for the benefits construct 

reported earlier. This finding provides a new piece of empirical evidence supporting and 

proving that ERM implementation is indeed beneficial to business firms involved in this 

study; further supporting the empirical evidences that the reviewed case studies revealed.   

As noted in Section 1.1 and Section 2.3.3, the case studies reported that firms realised 

many intangible benefits via ERM implementation, such as protection against previously 

uncovered risk, cost savings due to the purchase of a single insurance policy in place of  

many traditional insurable risks, better risk communication (Harrington and Niehaus, 

2003; Meulbroek, 2002a), improved credit ratings, lower costs of debt, improved capital  

expenditure processes, better understanding of the firm’s risks (Aabo et al., 2005) and an 

improved ability of the firm to meet the demands of a tumultuous business environment 

(Stroh, 2005). Additionally, Kleffner et al. (2003) reported that ERM implementation led 

to an increased amount of information disclosure among their respondents.  Thus, this 

finding is consistent with the perspectives of institutional, agency and signalling theories 

discussed.   

Additionally, the significance of H7 supports the perception of ERM advocates perception 

that successful ERM implementation leads to more strategic decisions and that ERM is 

capable of driving firms towards achieving their goals and objectives (Beasley, Branson, et 

al., 2008; Beasley et al., 2009; Beasley et al., 2006; Beasley and Frigo, 2007; Beasley, 

Pagach, et al., 2008; Francis and Paladino, 2008; Gates, 2006; Huberman, 1997; 

Meulbroek, 2002a, 2002b; Nocco and Stulz, 2006; Paladino et al., 2009). Furthermore, this 

finding gives empirical support for ERM advocates who perceived ERM implementation 

as being beneficial in creating a better understanding and addressing uncertainties and risks 

(Hagigi and Sivakumar, 2009) and thus enabled firms to provide more appropriate and 
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credible disclosure so that stakeholders can make more informed decisions (Weitzner and 

Darroch, 2010). Moreover, this finding provides another breakthrough as it provides 

statistical empirical evidence of the benefits that can be realised from ERM 

implementation and thus, supports the relevant case studies and indications envisaged by 

ERM proponents mentioned earlier. 

Fourth, the extent of ERM implementation was also positively (0.158) and significantly (p 

< 0.1) related to the overall performance, providing support for H9c that the extent of ERM 

implementation was a significant predictor of the overall organisational performance. This 

finding indicates that firms with greater extent of ERM implementation gained greater 

overall performance. This finding appears in line with the significance of H7, which 

provides empirical evidence that ERM implementers experienced better-informed 

decisions and an increased probability of achieving goals and objectives. It is possible that 

gaining such benefits will lead to better overall organisational performance. The 

significance of H9c is in providing empirical support for a number of conceptual papers 

suggesting that ERM implementation leads to better organisational performance in the long 

term (Beasley, Branson, et al., 2008; Brown et al., 2009; Meulbroek, 2002b; Nocco and 

Stulz, 2006).   

Indirectly, this finding provides a probable justification for the insignificance of H9a and 

H9b pertaining to financial and non-financial performance, respectively. It can be argued 

that, the realisation of intangible benefits and improvement through ERM implementation 

cannot be directly linked to either financial or non-financial performance but only to the 

overall organisational performance. The significance of H9c lends support for Beasley et 

al.’s (2008) expectation that ERM implementation is related to firm performance, although 

their study failed to find significant result pertaining to the impact of ERM in terms of 

benefits or costs on shareholders’ wealth.   

At the same time, while appearing consistent, this finding contradicts Gordon et al.’s 

(2009) findings. Gordon et al. (2009) found ERM to be contingently (not directly) related 

to performance when there was a proper match between ERM and five contingent 

variables – environmental uncertainty, industry competition, firm size, firm complexity 

and board’s monitoring while this study found a significant relationship between the extent 
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of ERM implementation and the overall organisational performance. Furthermore, this 

finding relates to a subjective and more comprehensive performance measure comprising 

financial and non-financial performance elements in contrast to the objective firm 

performance measures that Beasley, Pagach, et al. (2008) and Gordon et al. (2009) used. 

Besides, this finding of the current study backs the case study of Francis and Paladino 

(2008) who revealed that firms with ERM best practices gained a higher probability of 

achieving their strategic objectives. Furthermore, this result empirically supports the 

Australian CGPR’s expectations that ERM implementation supports organisational 

performance as noted in Section 1.1. This finding is consistent with the theoretical 

expectations, on both signalling and agency theory that ERM implementation signals that 

firms are well prepared to face uncertainties and unstable economic conditions while 

signalling a good collaboration between the board and management in managing a firm’s 

risk towards meeting shareholders’ interests and improving its organisational performance. 

Thus, this finding not only confirms that the firm performance variable should be 

measured comprehensively (not confined to financial performance) but also confirms that 

ERM is a comprehensive strategic tool, which would ultimately boost overall 

organisational performance.   

As mentioned earlier, hypotheses H2, H3, H4, H8, H9a and H9b were rejected. These results 

appear to be in line with relevant descriptive statistics. For example, the majority, 48 

(80%), of the sample firms did not assign responsibility to oversee their organisation’s risk 

management to a stand-alone RMC and thus, H4 was not supported. Unlike the mean 

scores of the benefits indicator items that were all well above the mid-point of the seven-

point scale used, none of the barriers indicator items scores well above the mid-point. 

Thus, it is not surprising that H8 was also not supported. The rejected hypotheses infer that 

the hypothesised relationships between the extent of ERM implementation with a firm’s 

leverage, the risk management committee, environmental uncertainty, barriers to ERM 

implementation, and financial and non-financial organisational performances were not 

supported by the data of the study. Thus, the lack or inconclusive empirical evidence 

pertaining to determinants of ERM implementation continues. While the results of this 

study cannot be generalised, they provide an indication that ERM implementation was not 

much influenced by a firm’s characteristics. This, in turn, lends support for the mixed and 

inconclusive findings observed in prior literature.  
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Concerning the six non-hypothesised structural relationships that were simultaneously 

assessed by the bootstrapping procedure while testing the hypothesised relationships, four 

of the six non-hypothesised structural relationships were found to be significant at a level 

of at least 5%. First, the financial performance was positively (0.476) and significantly (p < 

0.01) related to the overall performance, indicating financial performance was a significant 

positive predictor of the overall performance and that firms with greater financial 

performance were more likely to gain greater overall performance. Second, non-financial 

performance was found to be positively (0.67) and significantly (p < 0.01) associated with 

the financial performance. This finding indicates a substantial positive influence of non-

financial performance on the financial performance of ERM implementer firms while 

implying that firms with greater non-financial performance gained greater financial 

performance. Third, non-financial performance was also found to be positively (0.348) and 

significantly (p < 0.05) associated with overall performance.   

Clearly, the second and third findings indicate that non-financial performance was a 

significant and positive predictor of both financial and overall performance and that, firms 

with greater non-financial performance were more likely to generate greater financial and 

ultimately, overall performance.   

Fourth, organisational risk culture was found to be positively (0.326) and significantly (p < 

0.05) associated with non-financial performance, implying that firms with stronger risk 

culture were associated with greater non-financial performance as well as with a greater 

extent of ERM implementation (H6). This finding emphasises the significance of H6. Given 

the qualitative nature of risk culture, it is understandable that it can directly impose 

significant influence on non-financial performance but not on financial performance. The 

remaining two non-hypothesised structural relationships, between the organisational risk 

culture and the financial performance as well as with overall performance, were non-

significant.  

 

6.4.1.1  Total and Indirect Effects 

As mentioned in Section 4.4.6.2, the evaluation of the structural or inner model should 

include an examination of the total effects and indirect effects to obtain full understanding 
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and, a richer and true view of the structural relationships. Significant total effects and 

indirect effects indicate other relevant predictors, besides those found via direct 

relationships, and indicate the presence of mediation effects as well as actionable results to 

practitioners. The total, indirect and direct effects of the structural relationships are 

presented in Table 6.10. 

Table 6.10 highlighted (in grey) the significant total and indirect effect in cases in which 

the direct effect was weak or not significant including those that were not explicitly linked 

within the structural model – such as between a firm’s industry and the implementation 

benefits of ERM. There were four such cases. First, the total and indirect effects of firms’ 

industry on the benefits construct was found to be significant (p < 0.1) positive (0.13) with 

a 100% VAF value. A VAF value greater than 80% indicates full mediation, indicating 

that firms in services industries were more likely to realise the benefits associated with 

ERM implementation. Based on Figures 6.1 to 6.3, it is clear that the relationship between 

industry and benefits was significance despite having no direct path between them. Hence, 

this finding shows the “true” relationship between a firm’s industry and the benefits gained 

from ERM implementation, as the relationship was affected or fully mediated by the extent 

of ERM implementation while the extent of ERM implementation can be explained by a 

firm’s industry. Combined with the significance of H1, the finding suggests that firms in 

services industries, via ERM implementation and with a greater extent of ERM 

implementation, gained more benefits from ERM implementation. Accordingly, a firm’s 

industry became a second significant predictor in explaining the benefits construct. Hence, 

this finding emphasises the significance of H1 and its supported findings from prior studies 

pertaining to industry as a determinant of ERM implementation. 

Second, the total effects between non-financial performance and the overall performance 

was more significant (p < 0.01) than the direct effect (p < 0.05) reported earlier. Moreover, 

the strength of the total effect was positively more profound (0.667) than the direct effect 

(0.348). The indirect effect between the two constructs was significant (p < 0.01) and 

positive (0.319) with a VAF value of 48%, indicating partial mediation by financial 

performance construct whereby 48% of the non-financial performance effect on the overall 

performance was explained via the financial performance mediator. The 48% VAF 

contributed to the profound significant total effect.   
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Table 6.10 Total, Direct and Indirect Effects 

  Total Effect Direct Effect Indirect Effect 

Relationship   t value p value Sig.    t value p value Sig.    t value p value Sig.  VAF 

Barriers → Benefits -0.024 0.264 0.792 NS     -0.024 0.264 0.792 NS  
Barriers → ERM Implementation -0.074 0.318 0.751 NS -0.074 0.318 0.751 NS      
Barriers → Financial -0.007 0.171 0.864 NS     -0.007 0.171 0.864 NS  
Barriers → Non-Fin -0.001 0.033 0.974 NS     -0.001 0.033 0.974 NS  
Barriers → Overall -0.015 0.264 0.792 NS     -0.015 0.264 0.792 NS  
ERM Implementation → Benefits 0.328 2.471 0.014 ** 0.328 2.471 0.014 **      
ERM Implementation → Financial 0.094 0.663 0.508 NS 0.084 0.757 0.449 NS 0.009 0.097 0.922 NS  
ERM Implementation → Non-Fin 0.014 0.099 0.921 NS 0.014 0.099 0.921 NS      
ERM Implementation → Overall 0.207 1.528 0.127 NS 0.158 1.927 0.054 * 0.049 0.447 0.655 NS  
Financial → Overall 0.476 2.904 0.004 *** 0.476 2.904 0.004 ***      
Industry → Benefits 0.130 1.746 0.081 *         0.130 1.746 0.081 * 100% 

Industry → ERM Implementation 0.396 3.002 0.003 *** 0.396 3.002 0.003 ***      
Industry → Financial 0.037 0.684 0.494 NS     0.037 0.684 0.494 NS  
Industry → Non-Fin 0.006 0.103 0.918 NS     0.006 0.103 0.918 NS  
Industry → Overall 0.082 1.442 0.150 NS     0.082 1.442 0.150 NS  
Leverage → Benefits -0.060 0.975 0.330 NS     -0.060 0.975 0.330 NS  
Leverage → ERM Implementation -0.185 1.462 0.144 NS -0.185 1.462 0.144 NS      
Leverage → Financial -0.017 0.477 0.633 NS     -0.017 0.477 0.633 NS  
Leverage → Non-Fin -0.003 0.076 0.940 NS     -0.003 0.076 0.940 NS  
Leverage → Overall -0.038 0.857 0.392 NS     -0.038 0.857 0.392 NS  
Non-Fin → Financial 0.670 8.288 0.000 *** 0.670 8.288 0.000 ***      
Non-Fin → Overall 0.667 6.743 0.000 *** 0.348 2.363 0.018 ** 0.319 2.896 0.004 *** 48% 

PEU → Benefits -0.086 0.932 0.352 NS     -0.086 0.932 0.352 NS  
PEU → ERM Implementation -0.262 1.301 0.194 NS -0.262 1.301 0.194 NS      
PEU → Financial -0.024 0.492 0.623 NS     -0.024 0.492 0.623 NS  
PEU → Non-Fin -0.004 0.079 0.937 NS     -0.004 0.079 0.937 NS  
PEU → Overall -0.054 0.864 0.388 NS     -0.054 0.864 0.388 NS  
RCOM → Benefits -0.031 0.581 0.561 NS     -0.031 0.581 0.561 NS  
RCOM → ERM Implementation -0.095 0.738 0.460 NS -0.095 0.738 0.460 NS      
RCOM → Financial -0.009 0.333 0.739 NS     -0.009 0.333 0.739 NS  
RCOM → Non-Fin -0.001 0.057 0.955 NS     -0.001 0.057 0.955 NS  
RCOM → Overall -0.020 0.560 0.575 NS     -0.020 0.560 0.575 NS  
RiskCulture → Benefits 0.102 1.298 0.195 NS     0.102 1.298 0.195 NS  
RiskCulture → ERM Implementation 0.312 1.788 0.074 * 0.312 1.788 0.074 *      
RiskCulture → Financial 0.298 2.173 0.030 ** 0.050 0.432 0.666 NS 0.247 2.278 0.023 ** 83.13% 

RiskCulture → Non-Fin 0.330 2.245 0.025 ** 0.326 2.036 0.042 ** 0.004 0.093 0.926 NS  
RiskCulture → Overall 0.304 2.377 0.018 ** -0.002 0.012 0.990 NS 0.306 2.607 0.009 *** 101% 

Notes:  = path coefficient; NS = not significant; VAF = Variance accounted for = Indirect Effect/Total Effect; *p < 0.10, **p < 0.05 and ***p < 0.01 
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The more profound total effect of 0.667 between the two constructs stemmed from all 

potential direct and indirect causal links between non-financial and overall performance 

constructs via financial performance. This finding signifies the “true” magnitude of non-

financial performance’s influence on overall organisational performance within the ERM 

implementation context, as the relationship was systematically affected by financial 

performance while financial performance can be explained by non-financial performance. 

Thus, the “true” relationship indicates that firms with greater non-financial performance 

were more likely to yield greater overall organisational performance and it was more so via 

intervention from financial performance. This explanation is analogous to the example 

given by  Hair et al. (2014) (see Section 4.4.6.2).   

Third, despite the non-significant direct relationship between risk culture and financial 

performance (reported earlier), the total effect between the two constructs was found to be 

positive (0.298) and significant (p < 0.05) while the indirect effect was also positive 

(0.247) and significant (p < 0.05). The VAF value of 83.13% indicates a full mediation 

effect that stems from all possible causal links between risk culture and financial 

performance constructs via the mediators – ERM implementation and non-financial 

performance (see Figure 6.3). The relationship between risk culture and financial 

performance was significant due to the full mediation. Hence, with the full mediation 

effects, firms with a stronger risk culture were more likely to yield greater financial 

performance and thus, indicating risk culture as another significant predictor of financial 

performance among ERM implementer firms. The finding indicates that financial 

performance can be directly and positively predicted non-financial performance and 

indirectly and positively by risk culture.  

Fourth, despite the non-significance of the direct relationship between the risk culture and 

the overall performance, the total effect between the two constructs was found to be 

positive (0.304) and significant (p < 0.05). This indicates the relevance of risk culture as a 

predictor, in addition to the three significant direct predictors, of the overall performance. 

The indirect effect was even more profoundly significant (p < 0.01) and slightly more 

positive (0.306) than the total effect. In contrast, the direct effect was negative and non-

significant. This kind of indirect effect is known as a suppressor effect as it characterises 
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the sign change of the direct relationship with the involvement of mediators within the 

structural model (Hair et al., 2014). The significant positive total effect stems from full 

mediation of an indirect effect with a VAF value of 101% via all potential causal links 

from three mediator constructs – the extent of ERM implementation, non-financial 

performance and financial performance. This finding indicates that firms with a stronger 

risk culture were only likely to yield greater overall performance via a greater extent of 

ERM implementation, greater non-financial performance and greater financial 

performance.  

Notably, the total effect of risk culture on non-financial performance was slightly stronger 

(0.330) than the direct effect (0.326). The significance level of both effects was similar, 

indicating no mediation intervention on the relationship between the two constructs. Taken 

together, the findings pertaining to the organisational risk culture indicate that a strong or 

healthy risk culture alone cannot influence ERM implementers’ financial and overall 

performance. Thus, it is argued that ERM implementation is crucial for firms that aim to 

improve their organisational performance as a whole. 

A summary of all significant structural model relationships enclosing Section 6.4.1 is 

shown in Table 6.11. Note that, the coefficients reported in the table were the strongest 

between the direct effect and the total effect (if significant).   

Table 6.11 Summary of Significant Relationships 

  Benefits 

ERM 

Implementation Financial 

Non-

Financial 

Overall 

Performance 

Barriers 
 

NS 
   

Benefits 
     

ERM Implementation **0.328 
 

NS NS *0.158 

Financial 
    

***0.476 

Industry *0.130 ***0.396 
   

Leverage 
 

NS 
   

Non-Fin 
  

***0.670 
 

***0.667 

Overall 
     

PEU 
 

NS 
   

RCOM 
 

NS 
   

Risk Culture 
 

*0.312 **0.298 **0.330 **0.304 

Note: NS = not significant; *p < 0.10, **p < 0.05 and ***p < 0.01 
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6.4.2 Relevance of Structural Relationships 

Statistically significant relationships provide no indication as to which predictor(s) need to 

be focused or acted upon in order to increase the extent of ERM implementation as well as 

to improve organisational firm performance. As mentioned in Section 4.4.6.2, the size of 

significant path coefficients could be so small that they do not warrant managerial attention 

(Hair et al., 2014).  Assessing the relevance of significant relationships, based on the size 

of their path coefficient, is crucial to determine construct indicators that should be focused 

on for future improvement. The larger the path coefficient, the more relevant the predictor 

is. Thus, the relevance of structural relationships was assessed based on the size of their 

total effect (mediated) or direct effect (non-mediated) path coefficients, whichever was 

found to be significant or more profoundly significant. 

Based on the summary of significant relationships contained in Table 6.11, the relevant 

predictors of the extent of ERM implementation were a firm’s industry (0.396) followed 

by organisational risk culture (0.312). Probably, no actionable strategies can be applied in 

regard to ERM implementer a firm’s industry predictor. Nevertheless, this is an important 

and interesting finding as it reflects serious commitment by firms in services/regulated 

industries toward managing risk effectively in a holistic way while at the same time 

complying with the Australian corporate governance standard as recommended by the 

Principle 7. The pressure of facing today’s more complex risks have institutionalised firms 

in services industries to implement ERM a greater extent to signal their serious 

commitment, to investors and stakeholders, toward managing risk effectively and 

holistically. 

This finding further emphasises the importance of ERM implementation for firms in the 

services industries due to higher business risks that they are facing while lending support 

for the agency, signalling and institutional theories underpinning H1. As expected, internal 

and external pressures had institutionalised the sample firms, particularly those in the 

services industries, into implementing ERM to signal their serious commitment to 

managing risk and that, they “had got a grip on their risk management situation”. More 

importantly, this finding suggests that firms in services/regulated industries were in 

compliance with the ASX CGPR Principle 7 to a greater extent than non-services firms. 
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Thus, the relevant managers of ERM implementers would have to focus their actions on 

their risk culture aspects in order to improve the extent of their ERM implementation. With 

regards to taking action pertaining to relevant predictors, Hair et al. (2014) recommended 

focusing on enhancing individual indicators of a predictor according to their outer 

loading’s descending order as, higher outer loadings indicate that a more shared variance 

exists between the construct (predictor) and its indicators. Therefore, within the context of 

this study, three main risk culture aspects (see Table 6.12) that ERM implementers should 

enhance are RISKCUL5, RISKCUL1 and RISKCUL6. RISKCUL5 has the highest outer 

loading (0.87), which relates to “Managers in my organisation encourage candid reporting 

of risks”. RISKCUL1 has the second highest outer loading (0.79), which relates to “The 

processes and controls we operate are appropriate to the risks we face.” RISKCUL6 has 

the third highest outer loading (0.77), which relates to “There is a high level of consensus 

across the organisation about the level of acceptable risk.” Accordingly, responsible 

managers of ERM implementer firms should mainly focus on attempts to enhance (1) 

candid reporting of risks, (2) the appropriateness their operating processes and control in 

relationship to their firm’s risks and (3) the consensus level concerning their organisation’s 

level of acceptable risk. Given that, none of the risk culture indicators’ outer loading was 

below 0.60, indicating that all indicators have a highly shared variance with the risk culture 

construct, it may be practical for ERM implementers to enhance their organisational risk 

culture holistically rather than just focusing on the three indicators.   

Table 6.12 Risk Culture Indicators' Outer Loadings 

RISKCUL5 <- RiskCulture 0.87 

RISKCUL1 <- RiskCulture 0.79 

RISKCUL6 <- RiskCulture 0.77 

RISKCUL4 <- RiskCulture 0.74 

RISKCUL2 <- RiskCulture 0.72 

RISKCUL7 <- RiskCulture 0.70 

RISKCUL3 <- RiskCulture 0.66 

RISKCUL8 <- RiskCulture 0.62 

 

For the benefits construct, the extent of ERM implementation was the strongest predictor 

(0.328) followed by the firms’ industry (0.130). Again, almost no action can be taken 

regarding a firm’s industry. After all, the path coefficient between a firm’s industry and the 

benefits construct was not so strong and significant with a p value less than 0.1. Thus, 

ERM implementer firms should focus on enhancing the extent of their ERM 
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implementation to gain more benefits associated with ERM implementation. Based on the 

discussion in the previous paragraph, it is rationale to argue that ERM implementers 

should strengthen their organisational risk culture to boost ERM implementation and 

ultimately realise more benefits from the implementation.   

The relevant predictors of financial performance were non-financial performance (0.670) 

followed by risk culture (0.298). As non-financial performance was the strongest predictor, 

ERM implementer firms that want to enhance their financial performance should focus aim 

on enhancing their non-financial performance aspects; all three of them because all outer 

loadings of the non-financial indicators were more than 0.70 (see Table 6.7). Although 

organisational risk culture was not as strong in predicting financial performance, perhaps, 

enhancing risk culture is not an option but a condition as risk culture was the only 

significant and relevant predictor (0.330) of non-financial performance, which in turn, had 

a strong influence on financial performance (0.670). Besides, the discussion in Section 

6.4.1.1 notes that enhancing risk culture not only would enhance (directly) both the extent 

of ERM implementation and non-financial performance, but also the financial performance 

via a full mediation effect.   

With regard to the relevant predictors of overall organisational performance, the strongest 

was non-financial performance (0.667) followed by financial performance (0.476), risk 

culture (0.304) and the extent of ERM implementation (0.158). Although the extent of 

ERM implementation was a weak direct predictor, its’ relevancy was strengthened by 

being a mediator within the structural model. As discussed earlier, the extent of ERM 

implementation was one of the mediation media for linkages between risk culture and 

financial performance and between risk culture and overall performance. Whereby, both 

financial performance and risk culture were significant and relevant predictors of the 

overall performance. Overall, the results highlight the relevance of a risk culture’s 

influence on all three facets of organisational performance. Obviously, risk culture played 

an important role within the context of ERM implementation examined in the current 

study. Thus, it is of immense importance that ERM implementers strengthen their 

organisational risk culture to improve the extent of their ERM implementation as well as 

the outcomes of the implementation. 
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6.4.3 Coefficient of Determination (R2) 

It is crucial for the study to assess the predictive ability of the structural model of the study 

in terms of the R2 values as high values indicate that the endogenous construct can be well 

predicted by the PLS structural model. Thus, R2 values also indicate the structural model’s 

explanatory power. As mentioned in Section 4.4.6.3, R2 values measure the variance 

explained in each of the endogenous constructs by all of (the combined effects) the 

associated exogenous or predictor constructs. Also, as mentioned in Section 4.4.6.3, the R2 

values indicate whether the combined effects of the exogenous constructs on the 

endogenous construct are weak (0.25), moderate (0.50) or substantial (0.75). Section 

4.4.6.3 also noted that the interpretation of R2 should be done in accordance with the study 

context while considering R2 values from related studies (Sarstedt, Ringle, Smith, et al., 

2014). Given the scarce literature with comparable results within the ERM implementation 

study context, only general interpretation is presented as more meaningful interpretation of 

the R2 values is not possible. The R2 values for each endogenous variable in this study are 

presented in Table 6.13. These values were also shown in Figure 6.3. Clearly, three of the 

five R2 values were significant.   

Table 6.13 R2 Values 

Endogenous 

Variables 
R2 t values p values Sig. Levels 

Benefits 0.11 1.242 0.215 NS 

ERM Implementation 0.31 2.973 0.003 *** 

Financial Perf. 0.49 5.867 0.000 *** 

Non-Financial Perf. 0.11 1.367 0.172 NS 

Overall Performance 0.64 6.30 0.000 *** 

Note: NS = not significant; *p < 0.10, **p < 0.05 and ***p < 0.01. 
 

First, the R2 value of 0.64 indicates a relatively substantial combined effect from the 

predictor constructs that jointly explained 64% of the variance of overall organisational 

performance. The endogenous construct, overall organisational performance, obtained the 

highest R2 value among the all of the endogenous constructs under study. This is not 

surprising as all of its predictors were significant as can be seen from Table 6.10. Second, 

49% variance in the financial performance can be jointly explained by a relatively 

moderate combined effect from its predictor constructs. Third, the R2 value of 0.31 
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indicates a level approaching moderate for explaining variance in the extent of ERM 

implementation from joint effects by its predictors.   

Clearly, the non-significant R2 are those with low values. R2 values can be increased by 

even adding non-significant constructs that are slightly associated with the endogenous 

construct (Sarstedt, Ringle, Smith, et al., 2014). Thus, it is not surprising that the R2 values 

related to non-financial performance and benefits constructs were low and non-significant 

as both constructs had only two predictor constructs connected to them. It is highly 

possible that the R2 values were non-significant due to the limited number of predictors 

connected to both constructs (see Figure 6.3 and Table 6.10). However, low R2 values are 

still considered realistic (Landau and Bock, 2013), although their non-significance 

indicates that the combined effects of the associated predictor(s) were unable to explain a 

significant amount of variance in the associated endogenous construct – non-financial 

performance and benefits. While the R2 values were non-significant, the path coefficients 

between the constructs and their predictor(s) were significant. Such cases indicate that a 

coefficient could be significantly different from zero but still cannot explain a significant 

amount of variance in its endogenous construct.   

Fortunately, the non-significant R2 values are not associated with the prime endogenous 

construct of the study, i.e., the extent of ERM implementation. Given the complexity of the 

structural model for such a comparatively small sample size, it is acceptable that not all of 

the R2 values of the endogenous constructs under study were significant. It is argued that, 

having significant R2 values especially those related to the main endogenous constructs is 

considered suffice to indicate that the model of the current study has statistical significant 

explanatory power for predicting the extent of ERM implementation (0.31) and two of its 

outcomes – financial (0.49) and overall organisational performances (0.64)  (Hair et al., 

2014; Sarstedt, Ringle, and Hair, 2014; Sarstedt, Ringle, Henseler, et al., 2014; Sarstedt, 

Ringle, Smith, et al., 2014). Overall, the R2 values appear in line with the supported 

hypotheses and the discovered significant and relevant structural relationships. 
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6.4.4 Effect Size f2 

As mentioned in Sectioned 4.4.6.4, the effect size f2 measures the impact of individual 

exogenous construct on the corresponding dependent/endogenous variable. The f2 values 

of 0.02, 0.15 and 0.35 respectively represent small, medium and substantial effects of 

exogenous construct’s contribution to explain a particular endogenous construct (Cohen, 

1988).  The SmartPLS 3 output pertaining to the effect size f2 of all significant and relevant 

predictor(s) for each endogenous variable within the structural model of the study is 

presented in Table 6.14.   

Table 6.14 Effect Size (f2) of Exogenous Variables of the Study 

  Benefits ERM Implementation Financial Non-Fin Overall 

Barriers 
     

Benefits 
     

ERM Implementation 0.120 
  

0.000 0.062 

Financial Performance 
    

0.317 

Industry 
 

0.172 
   

Leverage 
     

Non-Fin. Performance 
  

0.790 
 

0.166 

Overall Performance 
     

PEU 
     

RCOM 
     

Risk Culture   0.121 0.004 0.110 0.000 

 

Regarding the extent of ERM implementation’s predictors, industry’s effect was moderate 

(0.172) while risk culture’s effect was close to moderate (0.121). Concerning the effect of 

ERM implementation on its outcomes, the effect on the overall organisational performance 

was weak (0.062) while close to moderate (0.12) on the benefits of the implementation. 

Regarding the other significant relationships, the f2 value of 0.79 indicates highly 

substantial impact of non-financial performance on financial performance. The large effect 

size backs the significance of financial performance’s R2 despite having only two 

predictors, as large effect size means non-financial performance strongly contributed to 

explaining the financial performance.   

It is not surprising that the effect of organisational risk culture in explaining both financial 

and overall performance was very weak and almost non-existent, as it became a significant 

predictor of the two endogenous constructs via mediation by other constructs. The close to 

moderate (0.11) effect of risk culture in explaining the non-financial performance is 



Chapter 6 Data Analysis, Results and Discussions 

209 

 

parallel with the significance and relevance of direct relationship between the two 

constructs. The remaining f2 values indicate weak (0.062), moderate (0.166) and 

substantial (0.317) effects respectively of ERM implementation, non-financial performance 

and financial performance on the overall organisational performance. Those f2 values are 

consistent with the strength of associated path coefficients between the constructs. 

 

6.4.5 Predictive Relevance Q2 

As mentioned in Section 4.4.6.5, the final evaluation of the structural model addressed the 

predictive relevance measured by the Q2 values that indicate how well the path model can 

predict the originally observed values. The predictive relevance of the five endogenous 

constructs of the study was examined by means of cross-validated redundancy using the 

blindfolding procedure with an omission distance of seven. The associated SmartPLS 3 

results are as shown in Table 6.15 below. The Q2 values of all five endogenous latent 

constructs were greater than zero, the threshold value. This in turn, supports the structural 

model’s predictive relevance and predictive validity, which holds for the data of the study 

(Hair et al., 2014; Sarstedt, Ringle, Henseler, et al., 2014; Sarstedt, Ringle, Smith, et al., 

2014). By implication, all endogenous constructs of the study can be predicted via the path 

model of the study and each of the endogenous construct had predictive relevance. As the 

Q2 value has an advantage in terms of its ability to provide out-of-sample prediction while 

the R2 value only provides in-sample prediction (Sarstedt, Ringle, Henseler, et al., 2014), 

these results further support the predictive ability indicated by the R2 values.  Hence, the 

structural model of the study can predict well the originally observed values in sample of 

the study. 

Table 6.15 Predictive Relevance Q2 

 Endogenous Constructs Predictive Relevance Q2 

Benefits 0.022 

ERM Implementation 0.159 

Financial 0.352 

Non-Fin 0.008 

Overall 0.551 
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6.5 Chapter Summary 

This chapter has presented the PLS-SEM data analysis results covering (1) Stage 1, the 

evaluation of the measurement models and (2) Stage 2, the evaluation of the structural 

model, its results and the associated discussions. The discussions of the results have led to 

the verdict that the study’s structural model has predictive ability, power and can predict 

well the originally observed values in the sample of the study.  The summary results of the 

study are presented in Table 6.16 to Table 6.18. The following chapter presents the 

summary discussion of key findings, contributions and implications, limitations, 

recommendations for future research and the conclusion of the study.   

 

Table 6.16 Summary of Hypotheses Testing Results 

No. Hypothesis Supported/Not supported 

H1 
The extent of ERM implementation is positively 

associated with firms in service industry. 

Supported 

H2 
The extent of ERM implementation is positively 

associated with a firm’s leverage. 

Not supported 

H3 

The extent of ERM implementation is negatively 

associated with a firm’s level of environmental 

uncertainty. 

Not supported 

H4 
The extent of ERM implementation is positively 

associated with a firms’ risk management committee. 

Not supported 

H5 
The extent of ERM implementation is positively 

associated with a firms’ internal audit function. 

Dropped due to skewness 

and kurtosis issue 

H6 
The extent of ERM implementation is positively 

associated with a firm’s risk culture. 

Supported 

H7 
The extent of ERM implementation is positively 

associated with the implementation’s benefits.  

Supported 

H8 
The extent of ERM implementation is negatively 

associated with the implementation’s barriers. 

Not supported 

H9a 
The extent of ERM implementation is positively 

associated with a firm’s financial performance. 

Not supported 

H9b 
The extent of ERM implementation is positively 

associated with a firm’s non-financial performance. 

Not supported 

H9c 
The extent of ERM implementation is positively 

associated with a firm’s overall performance. 

Supported 
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Table 6.17 Summary of All Significant Relationships 

Relationship Types Path Coefficients t values p values Sig. Levels 

Hypothesised     

Industry → ERM Implementation 0.396 3.002 0.003 *** 

Risk Culture → ERM Implementation 0.312 1.788 0.074 * 

ERM Implementation → Benefits 0.328 2.471 0.014 ** 

ERM Implementation → Overall 0.158 1.927 0.054 * 

     

Non-hypothesised     

Financial → Overall 0.518 3.254 0.001 *** 

Non-Financial → Financial 0.627 6.014 0.000 *** 

Non-Financial → Overall 0.324 2.266 0.024 ** 

Risk Culture → Non-Fin 0.382 2.811 0.005 *** 

     

Mediated     

Industry → Benefits 0.130 1.746 0.081 * 

Non-Fin → Overall 0.667 6.743 0.000 *** 

RiskCulture → Financial 0.298 2.173 0.030 ** 

RiskCulture → Overall 0.304 2.377 0.018 ** 

Note: NS = not significant; *p < 0.10, **p < 0.05 and ***p < 0.01 
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Table 6.18 Summary of Overall Results 

  ERM Implementation Benefits 

   R2 Value 
f2 Effect 

Size 
Q2 value   R2 Value 

f2 Effect 

Size 
Q2 value  

Barriers NS 

0.31 

 
  

 

NS 

 

0.02 

ERM Implementation 

 
  0.328** 0.12 

Financial 

  
  

  Industry 0.396*** 0.172   0.130* NA 

Leverage NS 

 
0.159 

  Non-Fin 

  
  

  PEU NS 
 

  

  RCOM NS 
 

  

  RiskCulture 0.312* 0.121   

    Financial Performance Non-financial Performance 

   R2 Value 
f2 Effect 

Size 
Q2 value   R2 Value 

f2 Effect 

Size 
Q2 value  

Barriers 

 

0.49 

 

0.352 

 

NS 

 

0.01 

ERM Implementation NS 
 

NS 
 

Financial 

    Industry 

    Leverage 

    Non-Fin 0.670*** 0.79 

  PEU 

    RCOM 

    RiskCulture 0.298** 0.004 0.330** 0.11 

  Overall Performance   

   R2 Value 
f2 Effect 

Size 
Q2 value 

    Barriers 

 

0.64 

 

0.551 

    ERM Implementation 0.158* 0.062 

    Financial 0.476*** 0.317 

    Industry 

      Leverage 

      Non-Fin 0.667*** 0.166 

    PEU 

      RCOM 

      RiskCulture 0.304** 0         

Notes:  = path coefficient; NS = not significant; NA = not applicable (no direct path); path coefficient written in italic 

refers to mediated relationship. *p < 0.10, **p < 0.05 and ***p < 0.01. 
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Chapter 7 Summary, Contributions, Limitations, 

Future Research and Conclusion 

 
 

7.1 Introduction  

This study was aimed at enhancing the ERM implementation literature specifically within 

the Australian jurisdiction by investigating the determinants, barriers and outcomes of 

ERM implementation among the 2009 top 300 Australian publicly listed companies. The 

primary motivations of the study were the scarce previous research on ERM 

implementation despite receiving escalating attention including in Australia and calls for 

more research on ERM implementation in general as well as calls for research that bridges 

a number of related areas such as management accounting and strategy using ERM 

implementation as the integration interface. Accordingly, eight research objectives 

outlined in Chapter 1 were addressed. These were to: 

1. examine the extent of ERM implementation among the top 300 Australian 

listed companies,  

2. examine the determinant factors that are related to ERM implementation 

among the top 300 Australian companies,   

3. examine the barriers associated with ERM implementation among the top 300 

Australian listed companies,  

4. explore the relationship between the barriers and the extent of ERM 

implementation,  

5. examine the benefits that are associated with ERM implementation among the 

top 300 Australian listed companies,  

6. explore the relationship between the benefits and the extent of ERM 

implementation,  

7. examine the impact of ERM implementation on organisational performance, 

and   



Chapter 7 Summary, Contributions, Limitations, Future Research and Conclusion 

214 

 

8. develop a conceptual model of the relationships between the extent of ERM 

implementation and its determinants, barriers, benefits and its impact on 

organisational performance. 

This concluding chapter provides the discussions of key findings in relation to the above 

research objectives, contributions and implications of the study, limitations and 

recommendations for future research. Finally, this chapter presents the conclusion of the 

study. 

 

7.2 Summary and Discussions of Key Findings  

As mentioned earlier, the first objective of this study was to examine the extent of ERM 

implementation among the 2009 top 300 Australian listed companies. This objective is 

addressed by the descriptive results showing that ERM implementation exists among the 

firms, as 85% of the sample companies implemented ERM. This finding sheds light on the 

lack of research about ERM implementation in the Australian context and the relevant 

literature as a whole. The results prove that ERM implementation is not new in Australia. 

A majority (59%) of the firms have implemented ERM for more than three years while 

35.3% of the firms have implemented beyond five years. Accordingly, the expectation 

highlighted in chapter one based on indications from relevant literature (Ernst & Young, 

2006; Subramaniam et al., 2009; Subramaniam et al., 2015; Zwaan et al., 2011) and the 

reviewed case study (Aabo et al., 2005) pointing out that there were Australian firms that 

implemented ERM were supported. 

Furthermore, the descriptive results show that 65% of the ERM implementers were 

complete implementers and, none of the implementers totally outsourced the 

implementation to external parties while in-house staff conducted the majority (83%) of 

the implementation and 86.3% of the ERM implementers hired a CRO as leader of their 

ERM implementation. More importantly, the descriptive statistics highlighted a trend 

among the sample firms, i.e., the trend towards more integrated risk management, more 

ERM implementation and movement away from traditional risk strategies, which is 

consistent with the trend reported in previous studies (Colquitt et al., 1999; Kleffner et al., 

2003). The majority of the ERM implementers followed either the ISO 31000 or the 
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AS/NZS 4360:2004 frameworks, had in-house internal audit function and did not assign 

the risk management oversight responsibilities to a stand-alone risk management 

committee but to their audit and risk management committee.  

Moreover, 41% of the ERM implementers embedded ERM beyond 75% in their corporate 

strategic processes, indicating the seriousness implementers’ intention for achieving 

business objectives and goals via ERM implementation as a strategic risk management 

approach. Clearly, firms at the complete ERM stage embedded ERM more extensively in 

their corporate strategic process compared to firms at the partial implementation stage. 

Overall, the descriptive results reported in Chapter 5 show that, not only the top 2009 300 

Australian firms were not behind firms in other parts of the world in ERM implementation, 

but that their implementation was more extensive and could be better at meeting the 

expectations of stakeholders.   

The descriptive statistics also shed light on the frequency of the risk management process 

and risk activities, the extent of automation in ERM process, the technology used for 

conducting ERM and the percentage of formal ERM training given to the employees 

among the surveyed implementers though no specific patterns were identified. There were 

no major differences in the frequency performance of the risk management processes and 

activities between complete and partial ERM implementers. Despite a higher ratio of 

complete implementers to partial implementers involved in this study, the sampled firms of 

2009 Australian top 300 complete implementers apparently used less extensive automation 

in their risk management processes than those Francis and Paladino (2008) reported. 

Overall, the use of automation either in capturing or reporting risk metrics among the top 

300 2009 Australian listed companies involved in this study was considerably low and 

limited but understandably as most companies involved in the study of Francis and 

Paladino (2008) were multinational leading companies. 

The use of PLS-SEM in analysing the data of the study was meant to achieve the 

remaining objectives of the study via both the measurement models evaluation and the 

structural model evaluation. Based on the specified structural model, regardless of whether 

or not the relationships were hypothesised, direct, or mediated, PLS-SEM results revealed 

that the model comprised five interrelated parts, not mutually exclusive, representing five 
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sets of predictors (see Figure 6.3). The model encompasses all key findings revealed by 

PLS-SEM analyses that include four supported hypotheses, four significant additional 

structural relationships and four significant mediated relationships as summarised in Table 

6.17. Chapter 6 arrived at the verdict that the model of the study has predictive ability and 

power and can predict well the originally observed values within the sample of the study. 

Consequently, a synchronise summarisation across all significant key findings is now 

suitable and is presented in accordance with the remaining objectives of the study.  

Thus, this finding emphasises the importance of ERM implementation for firms in the 

services industries as explained by the signalling and institutional theories underpinning 

H1. As expected, internal and external pressures had institutionalised the sample firms, 

particularly those in the services industries, into implementing ERM to signal their serious 

commitment to managing risk and that, they “had got a grip on their risk management 

situation”. More importantly, this finding suggests that firms in services/regulated 

industries were complying with the ASX CGPR Principle 7 to a greater extent than non-

services firms. 

Objective two of the study aimed at examining the determinants of ERM implementation 

among the top 300 Australian companies. Objective two marks the first part of the model 

of the study representing the determinants/predictors of ERM implementation. As reported 

in Section 6.4.1, only two hypotheses (H1 and H6) related to determinants of ERM 

implementation were supported. The results show only two out of six examined predictors 

were significant, indicating that the extent of ERM implementation can be positively 

predicted by a firm’s industry and its organisational risk culture. This means that firms in 

the services industry and firms with either a strong or healthy risk culture were more likely 

to implement ERM to a greater extent than those not having or lacking such attributes. The 

empirical evidence that ERM implementation can be associated positively with firms in 

the services industry indicates special support for the institutional theory as firms in the 

services industry appears to have the tendency to implement ERM largely than those in 

non-services industries. However, risk culture was the only predictor that managers can act 

upon to influence the extent of ERM implementation. This means that a nurturing 

corporate culture that reinforces “doing the right thing” (PricewaterhouseCoopers, 2009), 

would enhance the extent of ERM implementation.  
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The R2 value indicates that the combined six predictors, regardless of their significance, 

can only predict 31% of the variance in ERM in the extent of ERM implementation13. 

Hence, the inconclusive literature on determinants of ERM implementation continues as 

this study prolongs the trend of obtaining limited significant findings pertaining to ERM 

implementation determinants, which was identified from prior studies reported in Chapter 

2.   

Objective three of this study that aimed at examining the barriers associated with ERM 

implementation was achieved with the establishment of the empirical validity and the 

reliability of the new “barriers” construct via its measurement model evaluation.  

Objective four of the study aimed at exploring the relationship between the barriers and the 

extent of ERM implementation among the top 300 Australian companies (H8). The 

objective was addressed via hypothesis testing although H8 was not supported, indicating 

that the barriers were no barrier at all to ERM implementation within the context of this 

study. Accordingly, managers should not consider them in ERM implementation-related 

decisions.  

Objective five of the study that aimed at examining the benefits associated with ERM 

implementation was achieved with the establishment of the empirical validity and 

reliability of the new “benefits” construct via its measurement model evaluation. Hence, 

the benefits construct measured by indicators drawn from the reviewed literature can now 

be used as an empirical construct in other research.  

Objective six of the study aimed at examining whether the extent of ERM implementation 

was associated positively with ERM implementation’s benefits and was posited as 

hypothesis seven of the study (H7). The hypothesis was supported, thus providing 

empirical support for the practicality of ERM implementation as its implementers, 

especially those in the services industry (H1), gained practical beneficial outcomes in terms 

of the ability to use risk information as a competitive tool, make better-informed decisions, 

improve risk reporting in annual report and increase the probability of achieving goals and 

                                                 
13 Section 6.4.3 noted that R2 values can be increased by even adding  non-significant constructs that are 

slightly associated with the endogenous construct (Sarstedt, Ringle, Smith, et al., 2014). 
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objectives. The revelation that ERM implementers in the services industry were more 

likely to gain more benefits from ERM implementation could be the reason why firms in 

the services industry were more likely to implement ERM at a greater extent. 

Notably, the support for H7 is in line with the significance of the “lack of perceived value 

on ERM benefits” as an indicator of the barriers construct. By implication, firms that 

cannot perceive great benefits or value from ERM implementation would be hindered in 

implementing ERM at a great extent.  

In this study, the extent of ERM implementation and the industry of a firm explained only 

11% (see Table 6.13 for the R2 value) of the variance in the benefits gained from ERM 

implementation. The benefits are likely to be affected by many other variables not 

included in the model of the study. Thus, the argument could be made that the benefits 

were not exclusive to having ERM implementation in an organisation but more of shared 

benefits – via joined implementation of other organisational strategies. Although the R2 

value was low and not significant, it is still realistic (Landau and Bock, 2013). The non-

significance state of the R2 value only signifies that the combined effects of only two 

associated predictors were insufficient to explain a significant amount of variance in the 

benefits construct. More importantly, this study has proved that implementing ERM 

significantly contributed to gaining such benefits.  

Objective seven of the study was addressed via three hypotheses (H9a, H9b and H9c) that 

aimed at examining the impact of ERM implementation on organisational performance – 

non-financial, financial and overall performance. The hypotheses testing results show that 

ERM implementation leads to a greater organisational performance as a whole but not to 

individual non-financial and financial performance. While not underestimating the 

indications from prior studies, these findings clearly contradict those of prior studies that 

indicate the linkage between ERM implementation an financial performance such as 

revenue efficiency (Grace et al., 2015), higher profits (Eckles et al., 2014) and higher firm 

value (Farrell and Gallagher, 2015) as reported in Section 2.4.  
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Hence, as emphasised earlier, the argument can be made that the current findings suggest 

that ERM is indeed a holistic strategic tool that leads to better organisational performance 

as a whole rather than on individual performance aspects. Moreover, it can also be argued 

that ERM might be one of many other organisational strategies that were implemented to 

boost organisational performance. Accordingly, it is unsurprising that the coefficient of the 

relationship between ERM implementation and the overall performance was not strong 

(0.158). 

Notably, these findings provide support for the recommendation of Chenhall and 

Langfield-Smith (2007) to investigate organisational performance in multiple perspectives. 

Evidently, this kind of investigation provides findings that are more precise. For instance, 

Section 6.4.1.1 reported ERM implementation as one of the mediator variables that 

contributed toward the significance of the relationships between risk culture and financial 

performance, and between risk culture and overall performance. Hence, the findings 

provide additional evidence regarding the impact of ERM implementation on 

organisational performance while providing further support for objective seven.  

The results also support the existing Australian corporate governance literature indicating 

that firm performance is associated with certain governance structures, such as board 

independence (Bonn et al., 2004), the proportion of outside directors on board, the ratio of 

female directors on board (Bonn, 2004) and the proportion of inside directors (Kiel and 

Nicholson, 2003). This study enhances the literature by providing support for the 

relationship between corporate governance (via ERM implementation) and organisational 

performance.  

Objective eight was achieved via the specification of the structural model of the study as 

shown in Figures 6.1 to 6.3. Note that, despite being listed as the last objective, this does 

not mean that objective eight was the least of the tackled objectives as objectives two to 

seven can only be achieved provided that objective eight was achieved. A structural model 

must be well developed or specified prior to any PLS-SEM analyses can be performed. 

Figures 6.1 to 6.3 reflects the theoretical model of the study, the structural model prior to 

hypotheses testing and the structural model post-hypotheses testing, respectively. From the 

point of this study, Figure 6.3 reflects the conceptual linkages that suit the data of the study 
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and has been determined to have predictive quality via PLS-SEM as reported in Section 

6.4.3 to 6.4.5. Hence, objective eight appears to have been successfully accomplished.  

Thus far, however, the summary in the preceding discussions only covered two of the five 

interrelated parts of the model of this study. The following paragraphs provide the 

summary discussions of the remaining key findings pertaining to the model.  

The third part of the model represents predictors of the financial performance construct 

(see Figure 6.3 and Table 6.17). Non-financial performance and risk culture were found to 

be significant predictors of financial performance among ERM implementer firms. It is 

unsurprising that the combined effect of only three predictors, including one that was not 

significant can explain 49% (R2 = 0.49) of the variance in the financial performance 

construct when non-financial performance had a strong (0.67) influence on the construct. 

Clearly, the moderate R2 value definitely resulted from the strong combined effect of both 

significant variables that are qualitative in nature and indicates that organisational financial 

performance relied heavily on non-quantifiable factors. 

The fourth part of the model revealed that risk culture was the only significant predictor of 

non-financial performance. Thus, it is not surprising that the R2 value for non-financial 

performance was low (0.11). Only 11% of the variance in non-financial performance can 

be explained by organisational risk culture and the extent of ERM implementation (non-

significant). Interestingly, however, non-financial performance was the only organisational 

performance aspect that was directly influenced by risk culture.  

The fifth part of the model represents the predictive model of the overall organisational 

performance. The results show that its four predictors can explain 64% of the variation in 

overall organisational performance. Interestingly, all four predictors of the overall 

performance were found to be positive and significant. Furthermore, both non-financial 

(0.667) and financial (0.476) performance had a strong positive influence on the overall 

organisational performance. The influence of organisational risk culture, albeit via a 

mediating effect, was also quite strong (0.304). While the extent of ERM implementation’s 

direct influence on overall performance was not quite strong (0.158), it was through its 

mediating affect (as one of the mediators) that organisational risk culture could influence 

not only overall performance but also financial performance.  
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Hence, the model shows that organisational risk culture had an influence on all three facets 

of organisational performance. Clearly, ERM implementation was one of the mediators 

that helped risk culture convey its influence on financial and overall performance. This in 

turn, further emphasises the impact of ERM implementation on organisational 

performance in addition to the already significant direct impact on the overall performance 

itself. As ERM implementation was not significant with individual organisational 

performance, but was significant with the overall organisational performance, the results 

imply that ERM is indeed a holistic strategic planning tool to manage risks that come from 

uncertain events effectively, and ERM implementation is perceived as being capable of 

driving firms towards achieving their goals and objectives in the long-run. This is as 

envisaged by the relevant frameworks and advocated by ERM proponents (Beasley, 

Branson, et al., 2008; Beasley et al., 2009; Beasley et al., 2006; Beasley and Frigo, 2007; 

Beasley, Pagach, et al., 2008; Francis and Paladino, 2008; Gates, 2006; Huberman, 1997; 

Meulbroek, 2002a, 2002b; Nocco and Stulz, 2006; Paladino et al., 2009; Weitzner and 

Darroch, 2010). This implication is supported by the accomplishment of objectives five 

and six discussed earlier, as ERM implementation was found to influence positively the 

realisation of the more subjective benefits in addition to its direct and indirect influences 

on organisational performance. 

Overall, given that all predictors of the overall performance were significant, the fact that 

the R2 value of overall performance was substantial (0.64) is unsurprising. The substantial 

R2 value backed by a Q2 value greater than zero indicates that the overall performance can 

be well predicted by its four-predictor variables – the extent of ERM implementation, 

financial performance, non-financial performance and organisational risk culture. Note 

that, regardless of the R2 values of the other endogenous variables that were not as 

substantial as that of the overall performance, all other four parts of the structural model 

possessed acceptable predictive relevance as their Q2 values were greater than zero. Thus, 

the results are considered well-grounded in providing support for the establishment of the 

contributions of the study and the recommendations for future studies while accounting for 

the limitations of the study. 
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7.3 Contributions and Implications of the Study 

This study makes several contributions having theoretical, practical and policy 

implications. First, this study is among the first that empirically tested causal model of 

ERM implementation’s determinants, barriers and outcomes. The use of PLS-SEM in 

analysing the data has enabled the development and validation of the conceptual model 

that concurrently examined the determinants, barriers and outcomes of ERM 

implementation among the sample firms. The use of PLS-SEM not only allowed an 

examination of more complex research phenomenon than descriptive or regression studies, 

it also enable the results of this study to contribute a truer and fuller view of the research 

phenomena. Besides, the results can be used as excellent predictor of the originally 

observed values that occurred in the study context.  

The study gave a true view encompassing the hypothesised, non-hypothesised and 

mediated relationships that supports an in-depth and meaningful understanding of research 

problems at hand. Thus, the true view results immensely enrich the relevant, extant 

literature that was mainly descriptive, and the most advanced method used in the reviewed 

literature was multiple regressions. Even the descriptive findings in this current study 

provide quite an extensive insight adding to both the literature and understanding of ERM 

implementation within the Australian jurisdiction. The discussions in Chapter 6 and the 

earlier discussions in this chapter demonstrate that the results were able to provide insights 

and more understanding on ERM implementation to researchers and practitioners alike, 

beyond the expectations expressed in the objectives of the study. True and in-depth 

understanding implies better implications derived from the results. The implications are 

presented in conjunction with the discussions of the contributions made by this study. 

Second, the use of PLS-SEM in this current study contributes support for the several calls 

that accounting research should use more sophisticated data analysis techniques 

particularly, SEM (Baines and Langfield-Smith, 2003; David and Kim, 2004; Henri, 2007; 

Matthew et al., 2005; Zakaria and Zulnaidi, 2006) and PLS-SEM (Lee et al., 2011; 

Rodgers and Guiral, 2011). Although no previous studies adopted causal modelling in 

examining ERM implementation as reported in Chapter 2, responding to the call has 

proven clearly to be beneficial. The study was able to develop and test relationships within 
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a relatively complex model, and the analyses produced more meaningful results that 

enhance the existing literature on ERM implementation. This study contributes practical 

evidence on the advantages and usefulness of using PLS-SEM in accounting and auditing 

research.  

Third, this study examined a research problem that spread across several relevant fields of 

studies related to accounting such as auditing, corporate governance and management 

accounting as well as the more general field of management. Hence, it offers some fresh, 

in-depth and, broader insights and understanding of ERM implementation across the 

relevant body of knowledge within the scope of Australian jurisdiction.  

Fourth, the use of PLS-SEM allows the study to make important theoretical and practical 

contributions via the empirical establishment of three new constructs or latent variables 

measured by indicators that were drawn from prior literature. As reported in Section 6.3, 

the three constructs are the “benefits” of ERM implementation, the “barriers” to ERM 

implementation and the organisational “risk culture”. The empirical establishment of the 

constructs confirmed a set of indicators that can represent the validly and reliably of the 

three constructs rather than merely representing the conceptual. Hence, the findings and 

discussions of the results pertaining to these constructs provide insights that enhance the 

literature in relevant fields of study regardless of whether or not the constructs were found 

to be connected significantly with other constructs within the tested model.  

For example, the significance of the risk culture measurement via the measurement model 

evaluation added with the significance of the relationship between the extent of ERM 

implementation and organisation can be considered a significant breakthrough that adds to 

the body of knowledge pertaining to ERM, risk culture and other relevant fields of 

research. As noted earlier, most previous literature related to risk culture provided a 

conceptual definition of the term without providing a statistically reliable and valid unit of 

measurement for the concept (Hanssen, 2005; Muralidhar, 2010; Purdy, 2010; Walker and 

Shenkir, 2008; Zhao et al., 2013).  
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Knowing the barriers and benefits of ERM implementation extends the current literature 

on ERM implementation even when the study failed to find empirical evidence pertaining 

to the relationship between the barriers to and the extent of ERM implementation. 

Moreover, the establishment of the benefits construct and the significance of its 

relationship with the extent of ERM implementation could motivate more firms to 

implement, embed or institutionalise ERM into their strategic business process more 

extensively. The support for H7 could send signals to practitioners and policy makers alike 

that implementing ERM is indeed beneficial as envisaged by the ASX Corporate 

Governance Council via compliance to the Principle 7 of the ASX CGPR.  

Fifth, while prior studies across other jurisdictions highlighted that many companies are 

not implementing ERM, 85% of the sample of this study implemented ERM. Of those, 

35.3% have been implementing for more than 5 years. This finding indicates that ERM 

implementation is widely embraced among some large Australian firms. More importantly, 

the PLS-SEM result indicated that the extent of ERM implementation among the sample 

firms can be predicted by services industries. Expectedly, the positive relationship could 

be due to the nature of regulated industries. As mentioned in Section 3.2, regulated or 

services industries face greater risks than other industries and thus, surrounded by more 

regulations and scrutinisation intended to protect shareholders and stakeholders’ interests 

who cannot directly monitor the management in the case of risk disparity and the 

associated agency problems. As noted earlier, the additional regulations would discourage 

risk-averse managers from pursuing their personal interests (Douglas, 1989). 

Consequently, firms in services industries implemented ERM to manage their business 

risks effectively and signal their risk management effort and commitment to curb agency 

costs to the public while ultimately aiming to improve their organisational performance. In 

due course, the firms also comply with the ASX CGPR Principle 7. This finding 

contributes a signal that the ASX CGPR and the Australian risk management standard or 

framework are indeed providing practical generic holistic risk management guidelines that 

should be adopted or applied according to a firm’s needs with consideration to the degree 

of its agency and risk asymmetry problems. 

This finding contributes support for prior studies that have consistently found ERM 

implementation to be positively associated with regulated industries (Beasley et al., 2005; 
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Beasley, Pagach, et al., 2008; Eckles et al., 2014; Farrell and Gallagher, 2015; Grace et al., 

2015; Hoyt and Liebenberg, 2011; Kleffner et al., 2003; Liebenberg and Hoyt, 2003; 

Paape and Speklé, 2012; Pagach and Warr, 2011; Pagach and Warr, 2008) while 

supporting the theories underpinning this study. Theoretically, it can be argued that ERM 

implementation in services industries is institutionalised by internal and external pressures 

to manage their business risks effectively to minimise the agency problems, minimise risk 

disparities between management and boards and to signal, via risk management 

disclosures, their risk management effort to the public while ultimately aiming at 

improving their organisational performance.  

By implication, the study adds to the literature by affirming the positive linkage between 

ERM implementation and services industries while also signalling to regulators, 

practitioners and other stakeholders that ERM implementation makes sense for firms in the 

services industries. The significant positive relationship provides evidence that by 

implementing ERM, firms in services industries are signalling that they are managing risks 

holistically and effectively via ERM implementation that serves as a strategy to combat 

agency costs and risk disparities. This implication is strengthened by the significance of 

H7 as discussed in Section 6.4.1 earlier indicating that ERM implementation is beneficial 

to firms in services industries. In other words, this finding suggests that ERM 

implementation could be one of the crucial practical survival strategy for firms in services 

industries that cannot be underemphasised in consideration to the naturally higher risks 

that they are facing. 

On the other hand, this finding may also signify that ERM is not as much appreciated by 

firms in non-services industries. Perhaps, the reason is that firms in non-services industries 

are not challenged by high risks as those in the services industries and thus, ERM 

implementation is neither cost effective and beneficial for them. This in turn, helps explain 

the statement of Bromiley et al. (2015) who highlighted that firm implemented ERM for a 

reason and not just randomly done. 

Sixth, the reviewed literature pointed out that ERM is strategic business tool to identify, 

manage and respond effectively to business risks (Beasley, Branson, et al., 2008) that is 

capable of driving firms towards achieving their goals and objectives (Beasley, Branson, et 
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al., 2008; Beasley et al., 2009; Beasley et al., 2006; Beasley and Frigo, 2007; Beasley, 

Pagach, et al., 2008; Cohen et al., 2017; Francis and Paladino, 2008; Gates, 2006; Hoyt 

and Liebenberg, 2015; Huberman, 1997; Karanja, 2017; Nocco and Stulz, 2006; Paladino 

et al., 2009; Viscelli et al., 2017). However, prior empirical evidence supporting these 

indications is lacking. Thus, this study injects empirical evidence that ERM is indeed a 

holistic strategy for coping with enterprise-wide material business risks emerging from an 

organisation’s business environment. Even when the data shows that, only a slight 

majority (59%) of the sample implemented ERM and not even half (41%) of the ERM 

implementers embedded ERM beyond 75% in their corporate strategic process, the 

findings show that ERM implementation was capable of significantly and positively 

influencing the overall performance of the implementing firms.  

Thus, the study not only adds to the relevant literature but also provides useful insights to 

practitioners by supplying empirical evidence that ERM implementation really worked as 

intended and is capable of meeting prescribed purposes especially for firms in services 

industries. This contribution also proves the ability of the three theories in explaining ERM 

implementation phenomenon among the 2009 Top 300 Australian listed companies. This 

in turn, confirms the theoretical assumptions underpinning this study based on the agency, 

institutional and signalling theories.   

Seventh, the above contribution provides support for Richard et al.’s (2009) 

recommendation for future research to investigate organisational performance, which the 

author considered as the most important construct in management research. The author 

pointed that, such investigation allows the evaluation of firms’ specific actions (see 

Section 3.5). In this case, the specific action is ERM implementation. This study proved 

that the investigation of organisational performance in this study managed to evaluate the 

effectiveness of ERM implementation via examination of its impact on organisational 

performance. As mentioned above, the findings suggest that ERM implementation was 

beneficial in respect of minimising business risks and ultimately helping firms to improve 

their organisational performance as well as reaching the other targeted benefits from the 

implementation. This is consistent with agency and signalling theories as ERM 

implementation reduces agency costs and risk disparities, firms would be able to safeguard 

and increase shareholder value in terms of improved organisational performance. 
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Eight, while supporting Richard et al.’s (2009) recommendation, this study also 

contributed support for Chenhall and Langfield-Smith’s (2007) stance that investigating 

organisational performance from multiple perspectives would enable a study to achieve a 

complete and correct conclusion. The investigation of organisational performance from 

multiple perspectives proved to be fruitful and able to provide important contributions. The 

results, as discussed in Chapter 6, provide evidence of the linkages in the individual 

performance perspective as well as with other constructs within the structural model. 

Without separating organisational performance into three perspectives, the study would 

have been unable to reveal that non-financial performance had both direct and indirect 

impacts on the overall performance (see Table 6.10). The results also provide insights 

about the impacts of ERM implementation, directly and indirectly (as a mediator) on each 

individual organisational performance. Additionally, the results provide insights about the 

impact of organisational risk culture on ERM implementation and the three organisational 

performance perspectives (directly and indirectly). The results are able to reveal the 

mediating roles of non-financial and financial performance as well as the extent of ERM 

implementation within the study context as discussed in Section 6.4.1.1. This in turn, 

further contributes to giving a “true and full” view of the research phenomena, which was 

already viable with the use of PLS-SEM. Evidently, these insights would definitely lead to 

a complete and correct conclusion with respect to ERM implementation within the scope 

of this study, as envisioned by Chenhall and Langfield-Smith (2007).  

The results suggest that practitioners should evaluate their organisational performance in 

multiple perspectives so that they can make better decisions. Reciprocally, investigating 

organisational performance from multiple perspectives allows the decision makers to 

evaluate ERM implementation in depth as more valuable and meaningful insights would 

be revealed. As reported earlier, this was envisioned by Richard et al. (2009). By following 

the recommendations of Richard et al. (2009) and Chenhall and Langfield-Smith (2007), 

practitioners would have more valuable and meaningful insights about ERM 

implementation or any other firm’s action(s) and thus, would be able to make more 

effective decisions regarding their firm’s strategies. Again, this study contributes support 

for the theoretical assumptions underpinning this study by providing evidence that ERM 

implementation is indeed a viable strategy to yield greater organisational performance by 



Chapter 7 Summary, Contributions, Limitations, Future Research and Conclusion 

228 

 

reducing agency costs via minimisation of risk disparities, reducing uncertainties and 

conforming with institutional trend in most effective risk management approach. 

Notably, this contribution is enabled mainly by the use of SmartPLS 3.0 as this version of 

the software automatically detects any mediating effect within a specified structural model. 

These findings are important, as previous studies on ERM implementation were either 

descriptive or only examined and revealed the direct relationships among the variables 

under study. This study, being the only known one that revealed the intervening role of 

ERM implementation and both non-financial and financial performance makes an 

important contribution that supports a deeper understanding of ERM implementation roles 

– that it can mediate other firm actions. In this study context, ERM implementation made 

risk culture more effective. Hence, the results extend extant literature while signalling 

theoretical and practical implications to practitioners and policy makers. The results 

suggest that implementing ERM could lead to making other firm action(s) or strategy(s) 

more effective via ERM’s intervening effect. 

Ninth, the significant finding pertaining to the positive influence of risk culture on the 

extent of ERM implementation enhances the current literature by contributing empirical 

evidence supporting the relationship between the two constructs (H6) while enriching the 

extant literature on ERM implementation as discussed in Section 6.4.1. The finding 

confirms the indications of prior literature (Council, 2007; The Institute of International 

Finance, 2008; Walker and Shenkir, 2008) while providing practical implications for 

boards and management, especially those in charge of ERM implementation, that nurturing 

risk culture, which reinforces “doing the right thing” (PricewaterhouseCoopers, 2009), 

would enhance the extent of ERM implementation.  From theoretical perspectives, the 

institutionalised ERM implementation mediated by risk culture strength that positively 

impacting organisational performance prove to be consistent with the theoretical 

frameworks underpinning this study. 

Tenth, in conjunction with the above contributions, especially the revelation of mediating 

linkages, this study enriches the literature on the roles of organisational risk culture’ in 

ERM implementation and its impact on organisational performance. As discussed earlier, 

the relevant literature lacks empirical evidence despite having broad conceptual 
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discussions about the contributions of risk culture to organisational well-being. This study 

contributes empirical evidence that risk culture played a significant role in ERM 

implementation, directly and indirectly. While risk culture can be a positive influence on 

ERM implementation, ERM implementation reciprocally mediated risk culture to convey 

its positive influence on financial and overall organisational performance. This finding 

provides valuable insight beyond the expectation of H6, i.e., that risk culture influences 

ERM implementation positively.   

The existing literature also benefits from the revelations pertaining to the mediating roles 

of certain constructs within the model of the study, especially ERM implementation. 

Although this could be new knowledge, the mediating role of ERM implementation is not 

that surprising considering that ERM is regarded as a holistic, strategic tool. Logically, 

holistic risk management would or should be able to influence positively other actions or 

processes that cater to improving organisational controls and performance. Evidently, the 

results demonstrate practical crucial roles of both ERM implementation and risk culture 

within the context of this study. The findings clearly show that ERM not only can 

influence overall performance positively but also financial performance – via its mediating 

effect on risk culture. Simultaneously, risk culture positively assisted ERM 

implementation to a greater extent while assisting in improving all aspects of 

organisational performance. 

From a practical perspective, the results show that a greater extent of ERM implementation 

and a stronger or healthier risk culture were important elements to boost organisational 

performance especially for firms in services industries. Besides, it is clear that both ERM 

implementation and a nurturing risk culture, which reinforces “doing the right thing”, are 

crucial elements of good corporate governance aimed at curbing and minimising business 

risks in order to enhance the likelihood of achieving business goals and objectives. 

Without the joined mediating effect from the mediators that include the extent of ERM 

implementation, a healthy or strong risk culture alone could only lead to greater non-

financial performance but would be unable to influence significantly financial and overall 

performance. For better results from both ERM implementation and risk culture, the two 

processes or implementation should be performed in collaboration regardless of who 

champions either the processes or their implementation. The study proves that such 
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collaboration could yield better results or outcomes as intended by the implementer firms 

and the policy makers. 

Theoretically, it can be argued that stronger risk culture would subdue agency problems as 

well as risk disparities and thus, making ERM implementation more effective and 

successful in improving firm value. This in turns, may lead to better risk disclosures as 

strong risk culture makes firms more confident with their risk management and the 

resulting risk reporting. 

Eleventh, this study contributes positive input to the relevant policy makers such as ASX 

and standard setters including as Standards Australia/Standards New Zealand, Internal 

Auditors Australia and International Organization for Standardization that all promote the 

implementation of ERM, via ISO 31000, to manage business risks. Given that ERM is a 

crucial part of the ASX CGPR and the risk management standard, and considered a good 

governance element, this study contributes evidence that practising good governance via 

ERM implementation was beneficial in improving organisational performance and gaining 

the benefits associated with ERM implementation. The results show that this is especially 

true for firms that had implemented ERM to a greater extent, had a healthy or strong 

organisational risk culture and exhibited better non-financial performance.  

Notably, the significant findings contribute understanding that the ASX principle based 

corporate governance best practices are practical as firms should only comply with 

Principle 7 if it is cost effective and beneficial to them. This in turns, signals that the ASX 

Corporate Governance Council made the right choice when implementing the CGPR as a 

principle based instead of ruled based best practices; recommending compliance according 

to listed entity’s appropriate conditions. 

Twelfth, the results signify the success of the policy or standard established or promoted 

by earlier-mentioned policy makers and standard setters. The results contribute evidence 

that the good intentions of policy makers and standard setters underpinning ERM 

implementation might have been accomplished. The results show that some large 

Australian companies are serious about safeguarding and creating shareholder value as 

they followed best practice in risk management (Moeller, 2007) in order to compete in a 

global capital market (Doidge et al., 2007; Hamilton, 2004; Nocco and Stulz, 2006) and to 

https://en.wikipedia.org/wiki/International_Organization_for_Standardization
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maintain and promote investor confidence both in Australia and overseas as intended by 

ASX Corporate Governance Council (Council, 2007). The results provided input 

supporting the practicality of the ASX CGPR particularly Principle 7 as well as the 

Australian risk management standard. Accordingly, the policy makers and standard setters 

should further promote and encourage ERM implementation among Australian firms, both 

listed and non-listed. The ultimate goal of implementation is an increase in organisational 

performance via effective enterprise risk management. 

A number of theoretical and policy implications have been discussed subsequent to the 

discussion of relevant contributions in prior paragraphs. The contributions of the study also 

have some practical implications for relevant managers, top management and boards of 

directors (being the ultimate responsible party to risk management and controls). The study 

provides empirical evidence that ERM was indeed a practical and comprehensive 

organisational strategy for managing organisational risks holistically towards achieving 

organisational objectives in terms of better non-financial, financial and ultimately overall 

performance regardless of a firm’s industry. Hence, insights from this study provide 

appropriate evidence to encourage more firms, particularly Australian firms to implement 

and embed ERM in their business strategic planning processes to manage their business 

risk more effectively and efficiently, to enhance their organisational performance and 

increase the likelihood of achieving their organisation’s goals and objectives.   

Finally, yet also importantly, the current study has also made a methodological 

contribution, although not mentioned in the significance of the study section (1.9), 

pertaining to PLS-SEM data analysis method. The study chose to apply the HTMT 

criterion to assess if organisational performance constructs had discriminant validity. 

Henseler, Ringle, et al. (2014) asserted that this criterion is superior in determining the 

lack of discriminant validity among latent constructs within a model. As reported in 

Section 6.3.2 (see Table 6.4 to 6.6), the study proved the assertion of Henseler, Ringle, et 

al. (2014) as the results demonstrated that the HTMT criterion was superior to cross 

loadings and the Fornell and Larcker (1981) criterion in detecting a lack of discriminant 

validity among the latent constructs. 
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Overall, the results highlight the importance of both ERM implementation and the right 

risk culture for the 2009 Top 300 Australian listed companies. By implication, those who 

want maximum results from ERM implementation must make sure to have in place a 

strong or healthy organisational culture. Hand in hand, the two variables would lead to an 

effective holistic risk management that ultimately boosts organisational performance – 

financially, non-financially and overall especially for firms in services industries. The 

results also support the three underpinning theories pertaining to ERM implementation. 

Thus, stakeholders should value firms that have implemented ERM in a greater extent as 

these firms are indicating their efforts in balancing risk information between the agent and 

their principals, signalling their seriousness to compete in local and global capital markets 

as they institutionally followed good governance practices by implementing ERM. In 

summary, the current findings provide several valuable contributions to improving the 

understanding on the ERM implementation determinants, barriers and outcomes among the 

2009 Top 300 Australian listed companies. Table 7.1 highlights the literature gap drawn 

from the literature review reported in Chapter 2, way(s) to fill the gap and the 

contributions of this study.  
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Table 7.1 Addressed Literature Gaps and Contributions 

Gap in the literature How the gap was addressed Contribution(s) 

Despite the emphasis given to risk 

management and its related disclosure, 

knowledge is scant about ERM 

implementation in Australia. While 

ERM implementation varies across 

companies, prior studies on ERM 

implementation were predominantly 

conducted in the United States and 

Canada.  

This study examined the extent of ERM 

implementation among the 2009 top 

300 Australian listed companies. 

This study enriches the growing literature on ERM 

implementation with useful and meaningful descriptive 

and causation modelling findings from the Australian 

jurisdiction.  

 

The extant literature on ERM 

implementation was mainly descriptive 

with the most advanced method used 

was multiple regression. While there is 

no dispute that they made 

contributions to the literature, there is 

no doubt that such findings, especially 

the descriptive ones, lack practical 

implications as the findings did not 

imply causation for inferring actions.  

1. This study used PLS-SEM to 

analyse the data of the study 

enabled concurrent empirical 

testing of causal relationships 

between ERM implementation and 

its determinants, barriers and 

outcomes in a single model.  

2. PLS-SEM generated results 

reflecting a truer and fuller view of 

the relatively complex model of the 

study that enhance the literature on 

ERM implementation, making this 

study among the first that provides 

empirical evidence of causal 

relationships between ERM 

implementation and its 

determinants, barriers and 

outcomes. 

1. The study contributes more meaningful insights that 

enhance the existing literature on ERM 

implementation. The results infer better theoretical, 

practical and policy implications to researchers and 

practitioners. 

2. The true and full view results of PLS-SEM analysis 

can be used as an excellent predictor of the originally 

observed values that occurred within the study 

context. The results also support a better 

understanding of the research phenomena while 

suggesting and contributing better theoretical, 

practical and policy implications.  

3. This study contributes a truer and fuller view 

encompassing the hypothesised, non-hypothesised 

and mediated significant relationships that support an 

in-depth and meaningful understanding of research 

problems within the study context. 

4. The use of PLS-SEM has proven to be beneficial and 

thus, contributed practical evidence on the advantages 

and usefulness of using a more sophisticated data 

analysis technique in accounting and auditing 

research as recommended by several accounting 

researchers (Baines and Langfield-Smith, 2003; 

David and Kim, 2004; Henri, 2007; Lee et al., 2011; 

Matthew et al., 2005; Rodgers and Guiral, 2011; 

Zakaria and Zulnaidi, 2006). 
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Gap in the literature How the gap was addressed Contribution(s) 

Prior studies generally focused on 

factors associated with initial adoption 

decision pertaining to ERM 

implementation. Prior literature is even 

more limited in regards to the 

outcomes of ERM implementation. 

Empirical studies examining the 

barriers and benefits in relationship 

with ERM implementation is almost 

non-existent.  

1. This study reviewed the relevant 

literature, including case studies of 

real companies that implement 

ERM, across several fields of 

studies related to accounting such 

as auditing, corporate governance, 

management accounting as well as 

the more general field of 

management.  

2. Three theoretical frameworks 

drawn from those field of studies 

were adopted, which are agency, 

signalling and institutional theory 

in search for relevant variables to 

be examined.  

3. This research then included new 

latent variables representing the 

benefits and barriers to ERM 

implementation as well as 

organisational risk culture, drawn 

from the reviewed literature, into 

the model of the study. 

1. This study successfully established the empirical 

reliability and validity of the three new variables and 

thus, offers some fresh, in-depth and broader insights 

and understanding of ERM implementation across the 

relevant body of knowledge, particularly within the 

scope of Australian jurisdiction. 

2. The empirical establishment of the constructs 

supports the use of these variables, particularly risk 

culture, in relevant future studies. Most previous 

literature mentioning risk culture did not provide a 

statistically reliable and valid measurement of the 

concept (Hanssen, 2005; Muralidhar, 2010; Purdy, 

2010; Walker and Shenkir, 2008; Zhao et al., 2013). 

 

Prior research on determinants of ERM 

implementation is limited, lacks 

significant findings and inconclusive. 

Perhaps this is due to the lack of 

appropriate theoretical framework used 

in prior studies. 

As explained in Section 2.2, the 

adoption of the agency, institutional 

and signalling theory are considered 

appropriate to help explain ERM 

implementation within the context of 

this study. This is in addition to the use 

of PLS-SEM in examining causal 

relationships among the variables of 

the study.  

 

Based on the three theoretical perspectives, this study 

adds to the literature by contributing better understanding 

about ERM implementation within the Australian 

jurisdiction.  

1. Contribution 5 and 6 indicate that ERM 

implementation among the sample firms were 

institutionalised by internal and external pressures, 

especially for firms in services industries, demanding 

for effective risk management and greater risk 

disclosure transparency to reduce agency and risk 

asymmetry problems. Thus, these contributions 

confirm the assumptions of the three underpinning 

theories.  

2. Contribution 7, 8 and 10 indicate that sample firms 
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Gap in the literature How the gap was addressed Contribution(s) 

implemented ERM as a strategy to reduce agency 

costs, risk disparities, environmental uncertainty, 

signal their effort to manage risk effectively and 

ultimately improve organisational performance. 

Evidently, these contributions lay support the use of 

agency and signalling theories in this study. 

3. Contribution 9 highlights the direct and mediating 

roles of organisational risk culture in the 

institutionalisation of ERM implementation within 

the context of this study. This contribution further 

supports the institutional theory assumption that 

underpinned this study. 
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7.4 Limitations of the Study 

Despite all the contributions above, like other studies, this study suffers from several 

limitations. Considerable efforts have been made to address and minimise the impacts of 

these limitations on the study’s findings. Nevertheless, the results of this study should be 

considered in light of the following limitations.  

First, in the excitement to gain insights from the potentially most appropriate and relevant 

respondents to the research problem, the design of the study failed to consider that the 

selected respondents would lead to low response rates and its associated problems. This 

failure resulted from the researcher’s lack of experience dealing with survey dissemination 

to “busy” people. The chosen group of respondents were time-poor people and contributed 

to the small sample size of this study. As reported earlier, the response rates could not be 

increased further even with the assistance of relevant professional bodies. The small 

sample size left the study with such a limited number of viable data analysis methods and 

limited the generalisability of results. Fortunately, the problem with data analysis methods 

was solved with the acceptance of PLS-SEM as a viable data analysis method in main 

stream accounting and auditing a few years back (Lee et al., 2011; Rodgers and Guiral, 

2011). However, the use of PLS-SEM to analyse the data as intended, via causal 

modelling, did not resolve the issue of the generalisability of results. Hence, the current 

findings still need to be interpreted with caution and cannot be generalised. 

Second, the limited number of significant relationships pertaining to the determinants, 

although similar with relevant previous studies as discussed in Chapter 2, could be a result 

of the small sample size. Accordingly, this study cannot address the issues raised in 

Section 2.3.2 and Section 2.5. Section 2.3.2 highlighted that empirical evidence supporting 

the relationship between governance structures and ERM implementation is not only 

scarce but also fails to provide strong support for such a relationship, despite ERM being 

cited as crucial to strengthening corporate governance. Section 2.5 highlighted that 

previous studies focused on financial distress factors as drivers of ERM implementation 

while giving little attention to other factors. Due to the small sample size, a limited number 

of factors could be included in the structural model. Particularly, the governance related 

variables that were obtained from the sample firms’ annual report. 
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Third, the limited significant discovery of ERM implementation determinants could also 

have resulted from not including the correct variables in the model of the current study; not 

just because of the small sample size. Based on the results indicating that risk culture 

significantly and positively influenced the extent of ERM implementation, future research 

may benefit from testing other firm action(s) or strategy(s) as determinants of ERM 

implementation. This should be done in addition to increasing the sample size. This 

suggestion takes into consideration that several previous studies also failed to find many 

firm characteristics and governance measures as significant determinants of ERM 

implementation as reported in Chapter 2.  

Fourth, this study only examined the extent of ERM implementation but did not test its 

linkage with best practices that may assist a firm in attaining a greater extent of ERM 

implementation or even the completed stage. This is despite surveying some best practices 

as reported in Chapter 5. The best practices were only descriptively analysed. It is possible 

that future research could discover ERM best practices and that the best practices may 

influence the extent of ERM implementation. If realised, the predictive ability and power 

of the structural would improve. 

 

7.5 Recommendations for Future Research 

The contributions and the limitations of the study have led to the following 

recommendations for future research. Primarily, the recommendations are based on the 

small sample limitation and the limited number of significant relationships discovered 

especially pertaining to determinants of ERM implementation. To overcome these two 

limitations, future research must carefully plan its research design while taking into 

consideration the necessary help that can be obtained from the relevant professional bodies 

in disseminating questionnaires. The purpose is to obtain insights from primary sources 

who that are “time poor” people in order to minimise the risk of low response rates.  

Overcoming the small sample problem could enable future research to develop and test a 

model with more relationships that matter to ERM implementation while probably 

generating more results that are significant and that could be generalised. A sufficiently 

large sample size may allow more constructs to be included in the structural model as well 
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as allowing for better industry grouping and the examination of differences in results, if 

any, between industry groups. Furthermore, more structural relationships could be tested if 

a sufficient sample size permits. For example, the future research could test the linkage 

between CRO existence and other potential variables, such as the length of ERM has been 

implemented, highlighted in Chapter 5, and the extent of ERM implementation. 

Simultaneously, future research could also find that several constructs not found to be 

significant in the current and previous studies are indeed unimportant within the context of 

ERM implementation.  

Second, while considering the need for a sufficient sample size and the fact that it is not 

easy to gain high response rates in survey research, future research should also use PLS-

SEM in their data analysis. PLS-SEM offers many benefits. Even with a small sample, 

quite a complex model can be developed and analysed. Greater benefits are attainable if 

future research can obtain a large sample size because complex research phenomena would 

become feasible to examine. More importantly, PLS-SEM offers results that could portray 

a “true” and full view of the data under study and, thus, create a better understanding of 

research problems. A better understanding of research problems at hand may lead to better 

and more practical recommendations and solutions while providing a great opportunity to 

fill and enhance the relevant body of literature or bridge existing knowledge gaps. Hence, 

more future accounting research should not shy away from investigating more complex 

research problems. 

Third, this study revealed a set of two significant of the six tested determinants of ERM 

implementation that could explain 31% of the variance in the ERM implementation 

variable. As discussed earlier, this limitation could also be resulting from failure to include 

the correct determinants. Thus, more research is warranted to examine the determinants 

that can explain a greater percentage of the extent of ERM implementation. Future studies 

could conduct a more thorough review of the relevant extant literature, empirically and/or 

anecdotal, to find indications of all potential significant predictors of ERM implementation 

in a search for more determinants that could collectively better explain the variance in 

ERM implementation. Perhaps, with the use of PLS-SEM and a sufficient sample size, 

more variables could be included and tested, new model(s) could be developed and tested, 
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and new structural relationships could be discovered as well as more significant and 

meaningful results could be found.  

Fourth, as the “lack of perceived value on ERM benefits” was found to be a significant 

indicator of the barriers construct, it could be interesting if future research examined the 

benefits construct as a determinant to ERM implementation instead of an outcome, as 

specified in this study. Perhaps, underpinned by the institutionalisation theory, firms would 

copy successful firms and be driven to implement ERM implementation completely in 

pursuit of the perceived benefits of ERM implementation. Future research could also 

consider that the benefits may influence the organisational performance of ERM 

implementers. Perhaps, realising the benefits from ERM implementation would lead to 

greater organisational performance.  

Fifth, the sixth contribution highlighted in this study proved that the investigation of 

organisational performance resulted in evaluating firm’ specific action (ERM 

implementation) as recommended by Richard et al. (2009). The findings suggest that ERM 

implementation was beneficial with respect to minimising business risks and ultimately 

helping firms to improve their organisational performance as well as reaching the other 

targeted benefits from the implementation. Hence, future studies could also evaluate other 

firm action(s) by investigating organisational performance, perhaps in multiple 

perspectives as well. Thus, future studies could gain valuable and meaningful insights 

about other management and/or accounting/governance issues. 

Sixth, based on the insights relating to the importance of risk culture within ERM 

implementation, it would be beneficial if future studies further investigate risk culture 

within the scope of management discipline. No doubt, in today’s highly complex and 

highly decentralised business environments wherein change is constant (Cater et al., 2009), 

risk culture is more important than ever before. Thus, future research may examine how 

successful or large firms have embedded risk culture in their business operations, and the 

association between risk culture and internal control. Furthermore, while future research 

may use the risk culture measurement established in the current study, future research 

might also seek for better a measurement that fits the contemporary business setting at the 

time of the research being conducted. 
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Seventh, subsequent to the discovery of new empirical variables, future research may 

investigate research problems that are potentially relevant with the variables – benefits, 

barriers and risk culture. For example, future research could further investigate 

organisational impediments to ERM implementation as resolving such impediments might 

be a key to experiencing greater benefits from ERM implementation.  

Eight, the contribution relating to the superiority of HTMT criterion to cross loadings and 

the Fornell and Larcker (1981) criterion conveys practical implications for future studies. 

Future studies adopting PLS-SEM method should use the HTMT criterion to assess the 

discriminant validity issue among the latent constructs so that their results would not be 

biased due to the lack of discriminant validity issue(s).   

Ninth, as briefly mentioned in point number one, future research may benefit from the 

descriptive results reported in Chapter 5. Some of the matters descriptively analysed could 

be modelled in future research. For instance, this includes an examination of ERM 

leadership and practices as the descriptive result suggests competent risk professionals and 

sufficient time spent on ERM processes are more important than receiving leadership from 

the board of directors or senior executives or receiving support from top management. 

Finally, as the results show that ERM implementation should operate hand in hand with 

strong risk culture for both to have a positive impact on organisational performance, ERM 

implementation and organisational risk culture should continually be modelled together in 

relevant future research.  

 

7.6 Conclusion 

This chapter has presented a summary of the study’s findings organised according to the 

eight research objectives outlined in the introductory chapter. This approach has 

highlighted how each research objective has been addressed via the empirical research 

phases undertaken. A number of the study’s contributions their associated implications as 

well as potential limitations have been presented. Finally, a number of recommendations 

for future research have been proposed.  
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While this study mainly investigated the determinants and outcomes of ERM 

implementation, it also examined an overview of ERM implementation among a sample of 

Australian companies. It is acknowledged that this study is merely one-step in a much 

broader on-going research agenda. Hopefully, this study could motivate further empirical 

work in this growing research discipline. Future research in this area would enrich our 

knowledge of the diversity of ERM practices that are being applied in companies around 

the world and may benefits practitioners and policy makers alike. 



References 

 

242 

 

References 
 

A. E. Feldman Associates Inc. (2008). Risk management watch: two more CROs, growing 

regulatory pressure to boost ERM. Retrieved from 

http://blog.aefeldman.com/2008/09/23/risk-management-watch-two-more-cros-

growing-regulatory-pressure-to-boost-erm/ 

Aabo, T., Fraser, J. R. S., & Simkins, B. J. (2005). The rise and evolution of the chief risk 

officer: enterprise risk management at Hydro One. Journal of Applied Corporate 

Finance, 17(3), 62-75.  

Abhayawansa, S., & Guthrie, J. (2014). Importance of Intellectual Capital Information: A 

Study of Australian Analyst Reports. Australian Accounting Review, 24(1), 66-83. 

doi:10.1111/auar.12012 

Abowitz, D. A., & Toole, T. M. (2010). Mixed method research: fundamental issues of 

design, validity, and reliability in construction research. Journal of Construction 

Engineering and Management, 136(1), 108-116. doi:10.1061/(asce)co.1943-

7862.0000026 

Ahmad, S., Ng, C., & McManus, L. A. (2014). Enterprise risk management (ERM) 

implementation: some empirical evidence from large Australian companies. 

Procedia - Social and Behavioral Sciences, 164, 541-547. 

doi:http://dx.doi.org/10.1016/j.sbspro.2014.11.144 

Ai, J., Bajtelsmit, V., & Wang, T. (2016). The combined effect of enterprise risk 

management and diversification on property and casualty insurer performance. 

Journal of Risk and Insurance, n/a-n/a. doi:10.1111/jori.12166 

Ai, J., Brockett, P. L., & Wang, T. (2017). Optimal Enterprise Risk Management and 

Decision Making With Shared and Dependent Risks. Journal of Risk and Insurance, 

84(4), 1127-1169. doi:10.1111/jori.12140 

Al-Twaijry, A. A. M., Brierley, J. A., & Gwilliam, D. R. (2003). The development of 

internal audit in Saudi Arabia: an institutional theory perspective. Critical 

Perspectives on Accounting, 14(5), 507-531.  

Aldamen, H., & Duncan, K. (2012). Does adopting good corporate governance impact the 

cost of intermediated and non‐intermediated debt? Accounting & Finance, 52(1), 49-

76. doi:10.1111/j.1467-629X.2011.00439.x 

Allegrini, M., & D'Onza, G. (2003). Internal auditing and risk assessment in large Italian 

companies: an empirical survey. International Journal of Auditing, 7(3), 191-208.  

Allot, A. (1996). The  emerging  role  of  internal  audit. Management  Accounting 

(British), January, 60-61. 

Almeida, H., & Philippon, T. (2008). Estimating risk-adjusted costs of financial distress. 

Journal of Applied Corporate Finance, 20(4), 105-109.  

Amaro, S., & Duarte, P. (2015). An integrative model of consumers' intentions to purchase 

travel online. Tourism Management, 46(0), 64-79. 

doi:http://dx.doi.org/10.1016/j.tourman.2014.06.006 

Andersen, T. J. (2008). The performance relationship of effective risk management: 

exploring the firm-specific investment rationale. Long Range Planning, 41(2), 155-

176.  

http://blog.aefeldman.com/2008/09/23/risk-management-watch-two-more-cros-growing-regulatory-pressure-to-boost-erm/
http://blog.aefeldman.com/2008/09/23/risk-management-watch-two-more-cros-growing-regulatory-pressure-to-boost-erm/
http://dx.doi.org/10.1016/j.sbspro.2014.11.144
http://dx.doi.org/10.1016/j.tourman.2014.06.006


References 

 

243 

 

Anderson, J. C., & Gerbing, D. W. (1982). Some methods for respecifying measurement 

models to obtain unidimensional construct measurement. Journal of Marketing 

Research (JMR), 19(4), 453-460.  

Ardalan, A., Ardalan, R., Coppage, S., & Crouch, W. (2007). A comparison of student 

feedback obtained through paper-based and web-based surveys of faculty teaching. 

British Journal of Educational Technology, 38(6), 1085-1101.  

Arena, M., Arnaboldi, M., & Azzone, G. (2010). The organizational dynamics of 

Enterprise Risk Management. Accounting, Organizations and Society, 35(7), 659-

675. doi:DOI: 10.1016/j.aos.2010.07.003 

Arena, M., Arnaboldi, M., & Azzone, G. (2011). Is enterprise risk management real? 

Journal of Risk Research, 14(7), 779-797. doi:10.1080/13669877.2011.571775 

Arena, M., Arnaboldi, M., & Palermo, T. (2017). The dynamics of (dis)integrated risk 

management: A comparative field study. ACCOUNTING ORGANIZATIONS AND 

SOCIETY, 62, 65-81. doi:10.1016/j.aos.2017.08.006 

Arens, A. A., Elder, R. J., & Beasley, M. S. (2014). Auditing and assurance services - an 

integrated approach (15 ed.). United States of America: Pearson Education, Inc. 

Arnold, V., Benford, T., Canada, J., & Sutton, S. G. (2011). The role of strategic enterprise 

risk management and organizational flexibility in easing new regulatory compliance. 

International Journal of Accounting Information Systems, 12(3), 171-188. 

doi:http://dx.doi.org/10.1016/j.accinf.2011.02.002 

AS/NZS 4360: 2004 Risk Management. (2004). Standards Australia. Sydney, NSW 2001, 

Australia. 

ASX. (2008). Analysis of corporate governance disclosures in 2007 annual 

reports(23/9/2008). Retrieved from 

http://www.asx.com.au/about/pdf/analysis_of_cg_in_2007_annual_reports.pdf 

ASX. (2010). Analysis of corporate governance disclosures in annual reports for year 

ended 30 June 2010. Retrieved from 

http://www.asx.com.au/documents/about/corporate_governance_disclosures_30_june

_2010_analysis.pdf 

Baines, A., & Langfield-Smith, K. (2003). Antecedents to management accounting change: 

a structural equation approach. Accounting, Organizations and Society, 28(7-8), 675-

698. doi:Doi: 10.1016/s0361-3682(02)00102-2 

Baliga, B. R., Moyer, R. C., & Rao, R. S. (1996). CEO duality and firm performance: 

what's the fuss? Strategic Management Journal, 17(1), 41-53.  

Bates II, E. W., & Leclere, R. J. (2009). Boards of directors and risk committees. 

Corporate Governance Advisor, 17(6), 15-17.  

Baxt, R. (2016). An analysis of shareholder resolutions involving Australian listed 

companies from 2004 to 2013. Company and Securities Law Journal, 34(8), 618.  

Beasley, M. S., Branson, B. C., & Hancock, B. V. (2008). Rising expectations. Journal of 

Accountancy, 205(4), 44.  

Beasley, M. S., Branson, B. C., & Hancock, B. V. (2009). Report on the current state of 

enterprise risk oversight. In: AICPA. 

Beasley, M. S., Chen, A., Nunez, K., & Wright, L. (2006). Working hand in hand: 

balanced scorecards and enterprise risk management. Strategic Finance, 87(9), 49.  

Beasley, M. S., Clune, R., & Hermanson, D. R. (2005). Enterprise risk management: an 

empirical analysis of factors associated with the extent of implementation. Journal of 

Accounting and Public Policy, 24(6), 521-531.  

http://dx.doi.org/10.1016/j.accinf.2011.02.002
http://www.asx.com.au/about/pdf/analysis_of_cg_in_2007_annual_reports.pdf
http://www.asx.com.au/documents/about/corporate_governance_disclosures_30_june_2010_analysis.pdf
http://www.asx.com.au/documents/about/corporate_governance_disclosures_30_june_2010_analysis.pdf


References 

 

244 

 

Beasley, M. S., & Frigo, M. L. (2007). Strategic risk management: creating and protecting 

value. Strategic Finance, 88(11), 24.  

Beasley, M. S., Pagach, D., & Warr, R. (2008). Information Conveyed in Hiring 

Announcements of Senior Executives Overseeing Enterprise-Wide Risk 

Management Processes. Journal of Accounting, Auditing & Finance, 23(3), 311-332.  

Benke, R. L., & Street, D. L. (1992). Accounting eudcation research methodolgy ∗. 

Accounting Education, 1(1), 33-45. doi:10.1080/09639289200000004 

Berle, A., & Means, G. (1932). The Modern Corporation and Private Property. New 

York: MacMillan. 

Blunch, N. J. (2008). Introduction to structural equation modelling using SPSS and AMOS. 

Los Angeles ; London: SAGE. 

Bohnert, A., Gatzert, N., Hoyt, R. E., & Lechner, P. (2017). The relationship between 

enterprise risk management, value and firm characteristics based on the literature. 

German Journal of Risk and Insurance, 106(3), 311-324. doi:10.1007/s12297-017-

0382-1 

Bollen, K., & Lennox, R. (1991). Conventional wisdom on measurement: a structural 

equation perspective. Psychological Bulletin, 110(2), 305-314. doi:citeulike-article-

id:8068103 

Bonn, I. (2004). Board structure and firm performance: evidence from Australia. 10, 14.  

Bonn, I., Yoshikawa, T., & Phan, P. H. (2004). Effects of board structure on firm 

performance: a comparison between Japan and Australia. Asian Business & 

Management, 3(1), 105-125.  

Boßow-Thies, S., & Albers, S. (2010). Application of PLS in marketing: content strategies 

on the internet. In V. Esposito Vinzi, W. W. Chin, J. Henseler, & H. Wang (Eds.), 

Handbook of Partial Least Squares (pp. 589-604): Springer Berlin Heidelberg. 

Bourgeois, L. J., III. (1980). Strategy and environment: a conceptual integration. The 

Academy of Management Review, 5(1), 25-39.  

Bozeman, B., & Gordon, K. (1998). Risk culture in public and private organizations. 

Public Administration Review, 58(2), 109-118.  

Brauer, M., & Schmidt, S. L. (2008). Defining the strategic role of boards and measuring 

boards' effectiveness in strategy implementation. Corporate Governance, 8(5), 649 - 

660.  

Bromiley, P., McShane, M., Nair, A., & Rustambekov, E. (2015). Enterprise risk 

management: review, critique, and research directions. Long Range Planning, 48(4), 

265-276. doi:10.1016/j.lrp.2014.07.005 

Brooks, A., Oliver, J., & Veljanovski, A. (2009). The role of the independent director: 

evidence from a survey of independent directors in Australia. Australian Accounting 

Review, 19(3), 161-177.  

Brown, I., Steen, A., & Foreman, J. (2009). Risk management in corporate governance: a 

review and proposal. Corporate Governance: An International Review, 17(5), 546-

558.  

Buckby, S., Gallery, G., & Ma, J. (2015). An analysis of risk management disclosures: 

Australian evidence. Managerial Auditing Journal, 30(8/9), 812-869. 

doi:10.1108/MAJ-09-2013-0934 

Byrne, B. M. (2010). Structural Equation Modeling with AMOS: Basic concepts, 

Applications, and Programming (2nd ed.). New York London: Taylor and Francis 

Group, LLC. 



References 

 

245 

 

Cadogan, J. W., Souchon, A. L., & Procter, D. B. (2008). The quality of market-oriented 

behaviors: Formative index construction. Journal of Business Research, 61(12), 

1263-1277. doi:http://dx.doi.org/10.1016/j.jbusres.2008.01.014 

Carlon, S., Loftus, J. A., & Miller, M. C. (2003). The challenge of risk reporting: 

regulatory and corporate responses. Australian Accounting Review, 13(3), 36.  

Castanheira, N., Rodrigues, L. c. L., & Craig, R. (2010). Factors associated with the 

adoption of risk-based internal auditing. Managerial Auditing Journal, 25(1), 79-98.  

Cater, M., Kapel, A., & McConnell, P. (2009). ERM practices: A comparison of 

approaches. Paper presented at the The Institute of Actuaries of Australia 2009 

Biennial Convention Sydney Sydney. 

http://www.actuaries.asn.au/IAA/upload/public/Con09_Paper_Kapel,McConnell,%2

0Cater_ERM%20Practices.pdf 

Certo, S. T., Daily, C. M., & Dalton, D. R. (2001). Signaling firm value through board 

structure: an investigation of initial public offerings. Entrepreneurship: Theory & 

Practice, 26, 33-50.  

Chalmers, K. (2001). The progression from voluntary to mandatory derivative instrument 

disclosures - look who's talking. The Australian Accounting Review, 11(1), 34-44.  

Chan, H., Faff, R., & Ramsay, A. (2005). Firm Size and the Information Content of 

Annual Earnings Announcements: Australian Evidence. Journal of Business Finance 

& Accounting, 32(1‐2), 211-253. doi:10.1111/j.0306-686X.2005.00593.x 

Chenhall, R. H., & Langfield-Smith, K. (2007). Multiple perspectives of performance 

measures. European Management Journal, 25(4), 266-282.  

Chenhall, R. H., & Morris, D. (1993). The role of post completion audits, managerial 

learning, environmental uncertainty and performance. Behavioral Research in 

Accounting, 5, 170-186.  

Chin, W. W. (1998). The partial least squares approach to structural eqaution modeling. . 

In G. A. Marcoulides (Ed.), Modern methods for business research. Mahwah, NJ: 

Lawrence Erlbaum. 

Choi, Y., Golder, S., Gillmore, M. R., & Morrison, D. M. (2005). Analysis with missing 

data in social work research. Journal of Social Service Research, 31(3), 23 - 48.  

Christensen, J., Kent, P., Routledge, J., Stewart, J., & Monroe, G. (2015). Do corporate 

governance recommendations improve the performance and accountability of small 

listed companies? Accounting & Finance, 55(1), 133-164. doi:10.1111/acfi.12055 

Christopher, T., & Filipovic, M. (2008). The Extent and Determinants of Disclosure of 

Global Reporting Initiative Guidelines: Australian Evidence. Journal of 

Contemporary Issues in Business and Government, The, 14(2), 17-40.  

Cohen, J. (1988). Statistical power analysis for the behavioral sciences. Hillsdale: 

Lawrence Erlbaum Associates, Inc. 

Cohen, J., Krishnamoorthy, G., & Wright, A. (2017). Enterprise Risk Management and the 

Financial Reporting Process: The Experiences of Audit Committee Members, CFOs, 

and External Auditors. Contemporary Accounting Research, 34(2), 1178-1209. 

doi:10.1111/1911-3846.12294 

Cohen, J. R., Krishnamoorthy, G., & Wright, A. M. (2008). Form versus substance: the 

implications for auditing practice and research of alternative perspectives on 

corporate governance. Auditing, 27(2), 181-198.  

Colquitt, L. L., Hoyt, R. E., & Lee, R. B. (1999). Integrated risk management and the role 

of the risk manager. Risk Management & Insurance Review, 2(3), 43-61.  

http://dx.doi.org/10.1016/j.jbusres.2008.01.014
http://www.actuaries.asn.au/IAA/upload/public/Con09_Paper_Kapel,McConnell,%20Cater_ERM%20Practices.pdf
http://www.actuaries.asn.au/IAA/upload/public/Con09_Paper_Kapel,McConnell,%20Cater_ERM%20Practices.pdf


References 

 

246 

 

Coltman, T., Devinney, T. M., Midgley, D. F., & Venaik, S. (2008). Formative versus 

reflective measurement models: Two applications of formative measurement. 

Journal of Business Research, 61(12), 1250-1262. 

doi:http://dx.doi.org/10.1016/j.jbusres.2008.01.013 

Committee of Sponsoring Organizations of the Treadway Commission (COSO). (2004). 

Enterprise risk management – integrated framework. Retrieved from New York, 

NY:  

Cooper, D. F., Goodwin, D., Grey, S., Raymond, G., Purdy, G., Walker, P., . . . Bosnich, P. 

(2007). Tutorial notes: The Australian and New Zealand standard on risk 

management, AS/NZS 4360:2004. Retrieved from 

http://www.broadleaf.com.au/pdfs/trng_tuts/tut.standard.pdf 

Cordery, C. (2007). Nab's 'Annus Horribilis': fraud and corporate governance. Australian 

Accounting Review, 17(42), 62-70.  

Council, A. C. G. (2007). Corporate Governance Principles and Recommendations. In (2 

ed.): ASX Australian Securities Exchange. 

Culpan, R., & Trussel, J. (2005). Applying the Agency and Stakeholder Theories to the 

Enron Debacle: An Ethical Perspective. Business & Society Review (00453609), 

110(1), 59-76.  

da Silva Rosa, R., Izan, H. Y., & Lin, M. (2004). Board characteristics of Australian IPOs: 

an analysis in light of the ASX best practice recommendations. Australian 

Accounting Review, 14(1), 25.  

Dalton, D. R., Daily, C. M., Ellstrand, A. E., & Johnson, J. L. (1998). Meta-analytic 

reviews of board composition, leadership structure, and financial performance. 

Strategic Management Journal, 19(3), 269-290.  

Daly, K., & Bocchino, C. (2006). Where is the risk. Audit Roundup, October (35). 

Retrieved from Directorship (http://www.directorship.com) 

David, S., & Kim, L.-S. (2004). Structural equation modeling in management accounting 

research: critical analysis and opportunities. Journal of Accounting Literature, 23, 

49-86.  

Davidson, R., & Lambert, S. (2004). Applying the Australian and New Zealand risk 

management standard to information systems in SMEs. Australasian Journal of 

Information Systems, 12(1 ), 4-17.  

Desender, K. A. (2007). The influence of board composition on enterprise risk 

management implementation. Paper presented at the 2007 Information Resources 

Management, Vancouver. http://ssrn.com/paper=1025982 

Deutskens, E., de Jong, A., de Ruyter, K., & Wetzels, M. (2006). Comparing the 

generalizability of online and mail surveys in cross-national service quality research. 

Marketing Letters, 17(2), 119-136.  

Diamantopoulos, A. (2008). Formative indicators: introduction to the special issue. 

Journal of Business Research, 61(12), 1201-1202. 

doi:http://dx.doi.org/10.1016/j.jbusres.2008.01.008 

Diamantopoulos, A., Riefler, P., & Roth, K. P. (2008). Advancing formative measurement 

models. Journal of Business Research, 61(12), 1203-1218. 

doi:http://dx.doi.org/10.1016/j.jbusres.2008.01.009 

Diamantopoulos, A., Sarstedt, M., Fuchs, C., Wilczynski, P., & Kaiser, S. (2012). 

Guidelines for choosing between multi-item and single-item scales for construct 

measurement: a predictive validity perspective. Journal of the Academy of Marketing 

Science, 40(3), 434-449. doi:10.1007/s11747-011-0300-3 

http://dx.doi.org/10.1016/j.jbusres.2008.01.013
http://www.broadleaf.com.au/pdfs/trng_tuts/tut.standard.pdf
http://www.directorship.com/
http://ssrn.com/paper=1025982
http://dx.doi.org/10.1016/j.jbusres.2008.01.008
http://dx.doi.org/10.1016/j.jbusres.2008.01.009


References 

 

247 

 

Diamantopoulos, A., & Siguaw, J. A. (2006). Formative versus reflective indicators in 

organizational measure development: a comparison and empirical illustration. British 

Journal of Management, 17(4), 263-282. doi:10.1111/j.1467-8551.2006.00500.x 

Diamantopoulos, A., & Winklhofer, H. M. (2001). Index construction with formative 

indicators: an alternative to scale development. Journal of Marketing Research, 

38(2), 269-277. doi:10.1509/jmkr.38.2.269.18845 

Dickinson, G. (2001). Enterprise risk management: its origins and conceptual foundation. 

Geneva Papers on Risk & Insurance - Issues & Practice, 26(3).  

DiMaggio, P. J., & Powell, W. W. (1983). The Iron Cage Revisited: Institutional 

Isomorphism and Collective Rationality in Organizational Fields. American 

Sociological Review, 48(2), 147-160.  

Doidge, C., Karolyi, G. A., & Stulz, R. M. (2007). Why do countries matter so much for 

corporate governance? Journal of Financial Economics, 86 1–39.  

Doty, D. H., Bhattacharya, M., Wheatley, K. K., & Sutcliffe, K. M. (2006). Divergence 

between informant and archival measures of the environment: Real differences, 

artifact, or perceptual error? Journal of Business Research, 59, 268 - 277.  

Douglas, E. J. (1989). The Simple Analytics of the Principal-Agent Incentive Contract. The 

Journal of Economic Education, 20(1), 39-51.  

Dowling, C. (2009). Appropriate Audit Support System Use: The Influence of Auditor, 

Audit Team, and Firm Factors. The Accounting Review, 84(3), 771-810. 

doi:10.2308/accr.2009.84.3.771 

Duhigg, C. (2008). At Freddie Mac, chief discarded warning signs. The New York Times.  

Duncan, R. B. (1972). Characteristics of organizational environments and perceived 

environmental uncertainty. Administrative Science Quarterly, 17(3), 313-327.  

Ebrahimi, B. P. (2000). Perceived strategic uncertainty and environmental scanning 

behavior of Hong Kong Chinese executives. Journal of Business Research, 49(1), 

67-77.  

Eckles, D. L., Hoyt, R. E., & Miller, S. M. (2014). The impact of enterprise risk 

management on the marginal cost of reducing risk: Evidence from the insurance 

industry. Journal of Banking & Finance, 43(0), 247-261. 

doi:10.1016/j.jbankfin.2014.02.007 

Economist Intelligence Unit Limited and SAS. (2008). The bigger picture: enterprise risk 

management in financial services organisations. The Economist, September 2008.  

Editorial. (2009). Risk management, corporate governance and management accounting: 

Emerging interdependencies. Management Accounting Research, 20, 2-5.  

Edwards, J., & Bagozzi, R. (2000). On the Nature and Direction of Relationships Between 

Constructs and Measures. Psychological Methods, 5(2), 155-174. doi:citeulike-

article-id:8124131 

Eisenhardt, M., K. (1989). Agency theory: an assessment and review. Academy of 

Management Review, 14(1), 57-74. doi:Doi 10.2307/258191 

Elbanna, S., Child, J., & Dayan, M. (2013). A model of antecedents and consequences of 

intuition in strategic decision-making: evidence from Egypt. Long Range Planning, 

46(1–2), 149-176. doi:http://dx.doi.org/10.1016/j.lrp.2012.09.007 

Epps, R. W., & Cereola, S. J. (2008). Do institutional shareholder services (ISS) corporate 

governance ratings reflect a company's operating performance? Critical Perspectives 

on Accounting, 19(8), 1135-1148.  

Ernst & Young. (2006). Trends in Australian and New Zealand internal auditing. 

Retrieved from  

http://dx.doi.org/10.1016/j.lrp.2012.09.007


References 

 

248 

 

Evans, R. R., Burnett, D. O., Kendrick, O. W., Macrina, D. M., Snyder, S. W., Roy, J. P. 

L., & Stephens, B. C. (2009). Developing valid and reliable online survey 

instruments using commercial software programs. Journal of Consumer Health On 

the Internet, 13(1), 42 - 52.  

Fama, E. F., & Jensen, M. C. (1983). Separation of ownership and control. Journal of Law 

and Economics, 26(2), 301-325.  

Farrell, M., & Gallagher, R. (2015). The Valuation Implications of Enterprise Risk 

Management Maturity. Journal of Risk and Insurance, 82(3), 625-657. 

doi:10.1111/jori.12035 

Field, A. (2009). Discovering statistics using SPSS (3rd ed.): SAGE Publications Ltd. 

Fields, D. (2007). Governance in Permanent Whitewater: the board's role in planning and 

implementing organisational change. Corporate Governance: An International 

Review, 15(2), 334-344.  

Finn, A., & Wang, L. (2014). Formative vs. reflective measures: facets of variation. 

Journal of Business Research, 67(1), 2821-2826. 

doi:http://dx.doi.org/10.1016/j.jbusres.2012.08.001 

Florio, C., & Leoni, G. (2017). Enterprise risk management and firm performance: The 

Italian case. BRITISH ACCOUNTING REVIEW, 49(1), 56-74. 

doi:10.1016/j.bar.2016.08.003 

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with 

unobservable variables and measurement error. JMR, Journal of Marketing 

Research, 18(1), 39.  

Fraj, E., Matute, J., & Melero, I. (2015). Environmental strategies and organizational 

competitiveness in the hotel industry: the role of learning and innovation as 

determinants of environmental success. Tourism Management, 46(0), 30-42. 

doi:http://dx.doi.org/10.1016/j.tourman.2014.05.009 

Francis, S., & Paladino, B. (2008). Enterprise risk management: a best practice approach. 

Journal of Corporate Accounting & Finance, 19(3), 19-33.  

Fraser, I., & Henry, W. (2007). Embedding risk management: structures and approaches. 

Managerial Auditing Journal, 22 (4), 392-409.  

FRC. (2006). The combined code on corporate governance. Retrieved from  

Gates, S. (2006). Incorporating strategic risk into enterprise risk management: a survey of 

current corporate practice. Journal of Applied Corporate Finance, 18(4), 81-90.  

Gatzert, N., & Martin, M. (2015). Determinants and value of enterprise risk management: 

empirical evidence from the literature. Risk Management and Insurance Review, 

18(1), 29-53. doi:10.1111/rmir.12028 

Gatzert, N., & Schmit, J. (2016). Supporting strategic success through enterprise-wide 

reputation risk management. The Journal of Risk Finance, 17(1), 26-45. 

doi:10.1108/JRF-09-2015-0083 

Gay, L. R., Mills, G. E., & Airasian, P. (2006). Educational research: competencies for 

analysis and applications (8th ed.). New Jersey: Pearson Education Inc. 

Geisser, S. (1974). A predictive approach to the random effect model. Biometrika, 61(1), 

101-107. doi:10.1093/biomet/61.1.101 

Glover, D., & Bush, T. (2005). The online or e-survey: a research approach for the ICT 

age. International Journal of Research & Method in Education, 28(2), 135 - 146.  

Goodsall, D., Gribble, J. D., & O’Hehir, C. (2009). Quantifying and managing a risk 

culture. Paper presented at the The Institute of Actuaries of Australia 2009 Biennial 

Convention, Sydney, New South Wales.  

http://dx.doi.org/10.1016/j.jbusres.2012.08.001
http://dx.doi.org/10.1016/j.tourman.2014.05.009


References 

 

249 

 

Goodwin-Stewart, J., & Kent, P. (2006a). Relation between external audit fees, audit 

committee characteristics and internal audit. Accounting and Finance, 46(3), 387-

404.  

Goodwin-Stewart, J., & Kent, P. (2006b). The use of internal audit by Australian 

companies. Managerial Auditing Journal, 21 (1), 81-101.  

Gordon, L. A., Loeb, M. P., & Tseng, C.-Y. (2009). Enterprise risk management and firm 

performance: A contingency perspective. Journal of Accounting and Public Policy, 

28(4), 301-327.  

Gordon, L. A., & Narayanan, V. K. (1984). Management accounting systems, perceived 

environmental uncertainty and organization structure: an empirical investigation. 

Accounting, Organizations and Society, 9(1), 33-47.  

Govindarajan, V. (1984). Appropriateness of accounting data in performance evaluation: 

An empirical examination of environmental uncertainty as an intervening variable. 

Accounting, Organizations and Society, 9, 33-47.  

Govindarajan, V. (1988). A contingency approach to strategy implementation at the 

business-unit level: Integrating administrative mechanisms with strategy. Academy of 

Management Journal, 31(4), 828-853.  

Govindarajan, V., & Fisher, J. (1990). Strategy, control systems and resource sharing: 

Effects on business-unit performance. Academy of Management Journal, 33(2), 259-

285.  

Grace, M. F., Leverty, J. T., Phillips, R. D., & Shimpi, P. (2015). The Value of Investing in 

Enterprise Risk Management. Journal of Risk and Insurance, 82(2), 289-316. 

doi:10.1111/jori.12022 

Gramling, A. A., & Myers, P. M. (2006). Internal auditing's role in ERM. (cover story). 

Internal Auditor, 63(2), 52-58.  

Group of 100, & Deloitte. (2003). Guide to compliance with ASX Principle 7: “Recognise 

and Manage Risk” 

Retrieved from http://www.group100.com.au/publications/G100_guide-asx-principle-7.pdf 

Group of 100, & Deloitte. (2008). Recognise and manage risk: a guide to compliance with 

ASX Principle 7 Retrieved from 

http://www.group100.com.au/publications/g100_deloitte_ASX_p7Guide_200808.pd

f 

Groves, R. M., Fowler, F. J., Couper, M. P., Lepkowski, J. M., Singer, E., & Tourangeau, 

R. (2004). Survey Methodology: John Wiley & Sons. 

Gudergan, S. P., Ringle, C. M., Wende, S., & Will, A. (2008). Confirmatory tetrad analysis 

in PLS path modeling. Journal of Business Research, 61(12), 1238-1249.  

Gul, F. (1991). The effects of management accounting systems and environemental 

uncertainty on small business managements' performance. Accounting & Business 

Research, 22, 57-61.  

Gul, F., & Chia, Y. M. (1994). The effects of managmeent accounting systems, perceived 

environmental uncertainty and decentralization on managerial performance: A test of 

three way interaction. Accounting, Organizations and Society, 19, 413-426.  

Hagigi, M., & Sivakumar, K. (2009). Managing diverse risks: an integrative framework. 

Journal of International Management, 15(3), 286-295.  

Hair, J. F. (2014). [Assistance with the PLS-SEM application]. 

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2010). Multivariate data 

analysis (7th ed.): Prentice Hall. 

http://www.group100.com.au/publications/G100_guide-asx-principle-7.pdf
http://www.group100.com.au/publications/g100_deloitte_ASX_p7Guide_200808.pdf
http://www.group100.com.au/publications/g100_deloitte_ASX_p7Guide_200808.pdf


References 

 

250 

 

Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M. (2014). A primer on partial least 

squares structural equation modeling (PLS-SEM). Thousand Oaks, California: Sage 

Publications  

Hair, J. F., Ringle, C. M., & Sarstedt, M. (2011). PLS-SEM: indeed a silver bullet. Journal 

of Marketing Theory and Practice, 18(2), 139-152.  

Hair, J. F., Ringle, C. M., & Sarstedt, M. (2012). Partial least squares: the better approach 

to structural equation modeling? Long Range Planning, 45(5–6), 312-319. 

doi:http://dx.doi.org/10.1016/j.lrp.2012.09.011 

Hair, J. F., Ringle, C. M., & Sarstedt, M. (2013). Partial least squares structural equation 

modeling: rigorous applications, better results and higher acceptance. Long Range 

Planning, 46(1–2), 1-12. doi:http://dx.doi.org/10.1016/j.lrp.2013.01.001 

Hair, J. F., Sarstedt, M., Ringle, C. M., & Mena, J. A. (2012). An assessment of the use of 

partial least squares structural equation modeling in marketing research. Journal of 

the Academy of Marketing Science, 40(3), 414-433.  

Hamilton, K. (2004). The need for effective communication with market stakeholders. 

Australian Accounting Review, 14(1), 3.  

Hanssen, J. (2005). Corporate culture and operational risk management. Bank Accounting 

& Finance (08943958), 18(2), 35-38.  

Hardin, A. M., Chang, J. C.-J., Fuller, M. A., & Torkzadeh, G. (2011). Formative 

measurement and academic research: in search of measurement theory. Educational 

and Psychological Measurement, 71(2), 281-305. doi:10.1177/0013164410370208 

Harrington, S. E., & Niehaus, G. (2003). United Grain Growers: enterprise risk 

management and weather risk. Risk Management & Insurance Review, 6(2), 193-

208.  

Harrington, S. E., Niehaus, G., & Risko, K. J. (2002). Enterprise risk management: the 

case of United Grain Growers. Journal of Applied Corporate Finance, 14(4), 71-81.  

Henri, J. (2007). A quantitative assessment of the reporting of structural equation modeling 

information: the case of management accounting research. Journal of Accounting 

Literature, 26, 76.  

Henseler, J., & Chin, W. W. (2010). A comparison of approaches for the analysis of 

interaction effects between latent variables using partial least squares path modeling. 

Structural Equation Modeling, 17(1), 82-109. doi:10.1080/10705510903439003 

Henseler, J., Dijkstra, T. K., Sarstedt, M., Ringle, C. M., Diamantopoulos, A., Straub, D. 

W., . . . Calantone, R. J. (2014). Common beliefs and reality about PLS: comments 

on Rönkkö and Evermann (2013). Organizational Research Methods. 

doi:10.1177/1094428114526928 

Henseler, J., Fassott, G., Dijkstra, T. K., & Wilson, B. (2012). Analysing quadratic effects 

of formative constructs by means of variance-based structural equation modelling. 

European Journal of Information Systems, 21(1), 99-112. doi:10.1057/ejis.2011.36 

Henseler, J., Hubona, G., & Ray, P. A. (2016). Using PLS path modeling in new 

technology research: updated guidelines. Industrial Management & Data Systems, 

116(1), 2-20. doi:doi:10.1108/IMDS-09-2015-0382 

Henseler, J., Ringle, C. M., & Sarstedt, M. (2014). A new criterion for assessing 

discriminant validity in variance-based structural equation modeling. Journal of the 

Academy of Marketing Science, 43(1), 115-135. doi:10.1007/s11747-014-0403-8 

Henseler, J., Ringle, C. M., & Sinkovics, R. R. (2009). The use of partial least squares path 

modeling in international marketing. In R. R. Sinkovics & P. N. Ghauri (Eds.), 

Advances in International Marketing (Vol. 20, pp. 277-320). Bingley: Emerald  

http://dx.doi.org/10.1016/j.lrp.2012.09.011
http://dx.doi.org/10.1016/j.lrp.2013.01.001


References 

 

251 

 

Hill, D. (2008). An Asian perspective on risk management. In Australian Risk Roundtable 

(pp. 27-38). Melbourne, VIC,  Australia: Brolga Publishing Pty Ltd. 

Hoque, M. Z., Islam, M. D. R., & Azam, M. N. (2013). Board Committee Meetings and 

Firm Financial Performance: An Investigation of Australian Companies. 

International Review of Finance, 13(4), 503-528. doi:10.1111/irfi.12009 

Hoque, Z. (2003). Strategic management accounting (2nd ed.). NSW, Australia: Pearson 

Education Australia. 

Hoque, Z. (2005). Linking environment uncertainty to non-financial performance measures 

and performance: a research note. The British Accounting Review, 37, 471-481.  

Hoque, Z., Mia, L., & Alam, M. (2001). Market Competition, Computer-Aided 

Manufacturing and Use of Multiple Performance Measures: An Empirical Study. The 

British Accounting Review, 33(1), 23-45.  

Hoyt, R. E., & Liebenberg, A. P. (2011). The value of enterprise risk management. Journal 

of Risk and Insurance, 78(4), 795-822. doi:10.1111/j.1539-6975.2011.01413.x 

Hoyt, R. E., & Liebenberg, A. P. (2015). Evidence of the Value of Enterprise Risk 

Management. Journal of Applied Corporate Finance U6 - ctx_ver=Z39.88-

2004&ctx_enc=info%3Aofi%2Fenc%3AUTF-

8&rfr_id=info%3Asid%2Fsummon.serialssolutions.com&rft_val_fmt=info%3Aofi%

2Ffmt%3Akev%3Amtx%3Ajournal&rft.genre=article&rft.atitle=Evidence+of+the+

Value+of+Enterprise+Risk+Management&rft.jtitle=Journal+of+Applied+Corporat

e+Finance&rft.au=Hoyt%2C+Robert+E&rft.au=Liebenberg%2C+Andre+P&rft.da

te=2015-01-01&rft.eissn=1745-

6622&rft.volume=27&rft.issue=1&rft.spage=41&rft.epage=47&rft_id=info:doi/10.

1111%2Fjacf.12103&rft.externalDocID=JACF12103&paramdict=en-US U7 - 

Journal Article, 27(1), 41-47. doi:10.1111/jacf.12103 

Huberman, G. (1997). Corporate  risk management  to  reduce  borrowing  costs. 

Economics  Letters 54  265-269.  

Hulland, J. (1999). Use of partial least squares (PLS) in strategic management research: a 

review of four recent studies. Strategic Management Journal, 20(2), 195-204.  

Isa, C. R., Togok, S. H., & Zainuddin, S. (2014). Review of enterprise risk management 

(ERM) literature. Paper presented at the International Conference on Technology and 

Business Management March. 

Iyengar, R. J., & Zampelli, E. M. (2009). Self-selection, endogeneity, and the relationship 

between CEO duality and firm performance. Strategic Management Journal, 

9999(9999), n/a.  

Jarvis, C. B., MacKenzie, S. B., & Podsakoff, P. M. (2003). A critical review of construct 

indicators and measurement model misspecification in marketing and consumer 

research. Journal of Consumer Research, 30(2), 199-218.  

Jayaraman, N., Khorana, A., Nelling, E., & Covin, J. (2000). CEO founder status and firm 

financial performance. Strategic Management Journal, 21(12), 1215-1224.  

Jensen, M. C., & Meckling, W. H. (1976). Theory of the firm: managerial behavior, 

agency costs and ownership structure. Journal of Financial Economics, 3(4), 305-

360.  

Jogaratnam, G., & Wong, K. K. F. (2009). Environmental uncertainty and scanning 

behavior: an assessment of top-level hotel executives. International Journal of 

Hospitality & Tourism Administration, 10(1), 44 - 67.  

Kakabadse, A. (2009). The RiskMinds 2009 risk managers’ survey: the causes and 

implications of the 2008 banking crisis. Retrieved from 



References 

 

252 

 

http://www.moorecarter.co.uk/RiskMinds%202009%20Risk%20Managers'%20Surv

ey%20Report.19March2010.pdf 

Kang, H., Cheng, M., & Gray, S. J. (2007). Corporate governance and board composition: 

diversity and independence of Australian boards. Corporate Governance: An 

International Review, 15(2), 194-207.  

Kaplan, R. S., & Norton, D. P. (2001). Transforming the balanced scorecard from 

performance measurement to strategic management: part I. Accounting Horizons, 

15(1), 87-104.  

Karanja, E. (2017). Does the hiring of chief risk officers align with the COSO/ISO 

enterprise risk management frameworks? International Journal of Accounting & 

Information Management, 25(3), 274-295. doi:10.1108/IJAIM-04-2016-0037 

Karim, K. E., Lacina, M. J., & Rutledge, R. W. (2006). The Association between Firm 

Characteristics and the Level of Environmental Disclosure in Financial Statement 

Footnotes. Advances in Environmental Accounting and Management, Volume 3, 77-

109.  

Kelley, K., Clark, B., Brown, V., & Sitzia, J. (2003). Good practice in the conduct and 

reporting of survey research. Int J Qual Health Care, 15(3), 261-266.  

Khandwalla, P. N. (1972). The effect of different types of competition on the use of 

management controls. Journal of Accounting Research, 10(2), 275-285.  

Kiel, G. C., & Nicholson, G. J. (2003). Board composition and corporate performance: 

how the Australian experience informs contrasting theories of corporate governance. 

Board Composition and Corporate Performance 11(3).  

Kim, S., & Yoo, J. (2017). How Does LG Group Embed Enterprise Risk Management 

(ERM) System In Its Conglomerate Governance To Control Its Affiliated Firms' Risk 

Events? Journal of Applied Business Research, 33(3), 637. 

doi:10.19030/jabr.v33i3.9952 

Kim, Y., & Park, M. S. (2009). Market uncertainty and disclosure of internal control 

deficiencies under the Sarbanes-Oxley Act. Journal of Accounting and Public Policy, 

28(5), 419-445.  

Kimbrough, R. L., & Componation, P. J. (2009). The relationship between organizational 

culture and enterprise risk management. Engineering Management Journal, 21(2), 

18-26.  

Kleffner, A. E., Lee, R. B., & McGannon, B. (2003). The effect of corporate governance 

on the use of enterprise risk management: evidence from Canada. Risk Management 

& Insurance Review, 6(1), 53-73.  

Kline, R. B. (2010). Principles and practice of structural equation modeling (3rd ed.). 

New York: The Guilford Press. 

KPMG. (2001). Enterprise risk management: an emerging model for building shareholder 

value. KPMG.   

KPMG International. (2009). Never again? Risk management in banking beyond the credit 

crisis. Retrieved from 

http://www.kpmg.com.kh/files/NeveragainRiskManagementinbankingbeyondcreditcr

isis.pdf 

Krause, T. A., & Tse, Y. (2016). Risk management and firm value: recent theory and 

evidence. International Journal of Accounting and Information Management, 24(1), 

56-81. doi:10.1108/IJAIM-05-2015-0027 

http://www.moorecarter.co.uk/RiskMinds%202009%20Risk%20Managers'%20Survey%20Report.19March2010.pdf
http://www.moorecarter.co.uk/RiskMinds%202009%20Risk%20Managers'%20Survey%20Report.19March2010.pdf
http://www.kpmg.com.kh/files/NeveragainRiskManagementinbankingbeyondcreditcrisis.pdf
http://www.kpmg.com.kh/files/NeveragainRiskManagementinbankingbeyondcreditcrisis.pdf


References 

 

253 

 

Kren, L., & Kerr, J. L. (1993). The effect of behaviour monitoring and uncertainty on the 

use of performance-contingent compensation. Accounting & Business Research, 23, 

159-168.  

Kumarasiri, J., & Gunasekarage, A. (2017). Risk regulation, community pressure and the 

use of management accounting in managing climate change risk: Australian 

evidence. BRITISH ACCOUNTING REVIEW, 49(1), 25-38. 

doi:10.1016/j.bar.2016.10.009 

Kumarasiri, J., & Jubb, C. (2016). Carbon emission risks and management accounting: 

Australian evidence. Accounting Research Journal, 29(2), 137-153. 

doi:10.1108/ARJ-03-2015-0040 

Lam, J. (2001). The CRO is here to stay. Risk Management, 48(4), 16.  

Lam, J. (2003). Enterprise Risk Management—From Incentives to Controls. Hoboken, 

New Jersey: John Wiley & Sons, Inc. 

Lama, T., & Anderson, W. W. (2015). Company characteristics and compliance with ASX 

corporate governance principles. Pacific Accounting Review, 27(3), 373-392. 

doi:10.1108/PAR-12-2013-0104 

Landau, C., & Bock, C. (2013). Value creation through vertical intervention of corporate 

centres in single business units of unrelated diversified portfolios – the case of 

private equity firms. Long Range Planning, 46(1–2), 97-124. 

doi:http://dx.doi.org/10.1016/j.lrp.2012.11.002 

Lee, L., Petter, S., Fayard, D., & Robinson, S. (2011). On the use of partial least squares 

path modeling in accounting research. International Journal of Accounting 

Information Systems, 12(4), 305-328. 

doi:http://dx.doi.org/10.1016/j.accinf.2011.05.002 

Lee, N., & Cadogan, J. W. (2013). Problems with formative and higher-order reflective 

variables. Journal of Business Research, 66(2), 242-247. 

doi:http://dx.doi.org/10.1016/j.jbusres.2012.08.004 

Lee, S.-Y. (2007). Structural equation modelling: a bayesian approach. WestSussex, 

England: John Wiley & Sons, Ltd. . 

Lewis, D. (2009). Surviving the downturn: APRA’s role in financial crisis management. 

In. Business Continuity Summit, Brisbane. 

Li, W. (2016). The Practice Research of Risk Assessment of ERM Implementation in 

Chinese E&P Corporations. Physical and Numerical Simulation of Geotechnical 

Engineering(24), 75.  

Liebenberg, A. P., & Hoyt, R. E. (2003). The determinants of enterprise risk management: 

evidence from the appointment of chief risk officers. Risk Management & Insurance 

Review, 6(1), 37-52.  

Lohmöller, J.-B. (1989). Latent variable path modeling with partial least squares. Verlag 

Berlin Heidelberg: Springer. 

Lookman, A. A. (2009). Bank borrowing and corporate risk management. Journal of 

Financial Intermediation, 18(4), 632-649.  

Louisot, J.-P., & Ketcham, C. (2014). Enterprise risk management issues and cases. 

United Kingdom: John Wiley & Sons Ltd. 

Lundqvist, S. A. (2014). An Exploratory Study of Enterprise Risk Management. Journal of 

Accounting, Auditing & Finance, 29(3), 393-429. doi:10.1177/0148558x14535780 

Lundqvist, S. A. (2015). Why firms implement risk governance - Stepping beyond 

traditional risk management to enterprise risk management. Journal of Accounting 

and Public Policy, 34(5), 441-466. doi:10.1016/j.jaccpubpol.2015.05.002 

http://dx.doi.org/10.1016/j.lrp.2012.11.002
http://dx.doi.org/10.1016/j.accinf.2011.05.002
http://dx.doi.org/10.1016/j.jbusres.2012.08.004


References 

 

254 

 

Makomaski, J. (2008). So what exactly is ERM? (Details: enterprise risk management). 

Risk Management, 55(4), 80(82).  

Malhotra, N. (2008). Completion time and response order effects in web surveys. Public 

Opin Q, 72(5), 914-934. doi:10.1093/poq/nfn050 

Matthew, H., David, S., & Kim, L.-S. (2005). Accountants' commitment to their 

profession: multiple dimensions of professional commitment and opportunities for 

future research. Behavioral Research in Accounting, 17, 89.  

Maxwell, J. (2008). Ratings agencies eye ERM for all industries. Financial Executive, 

24(2), 44-46.  

McGreevy, M. (2008, 18 April 2008). AMR research finds spending on governance, risk 

management, and compliance will exceed $32B in 2008. Retrieved from 

http://www.advmfg.com/Content/View.asp?pmillid=21310 

McShane, M. K., Nair, A., & Rustambekov, E. (2011). Does Enterprise Risk Management 

Increase Firm Value? Journal of Accounting, Auditing & Finance, 26(4), 641-658. 

doi:10.1177/0148558x11409160 

Meidell, A., & Kaarboe, K. (2017). How the enterprise risk management function 

influences decision-making in the organization - A field study of a large, global oil 

and gas company. BRITISH ACCOUNTING REVIEW, 49(1), 39-55. 

doi:10.1016/j.bar.2016.10.005 

Meulbroek, L. K. (2002a). The promise and challenge of integrated risk management. Risk 

Management and Insurance Review, 5(1), 55-66.  

Meulbroek, L. K. (2002b). A senior manager's guide to integrated isk management. 

Journal of Applied Corporate Finance, 14(4), 56-70.  

Mikes, A. (2009). Risk management and calculative cultures. Management Accounting 

Research, 20(1), 18-40.  

Mikes, A., & Kaplan, R. S. (2015). When One Size Doesn't Fit All: Evolving Directions in 

the Research and Practice of Enterprise Risk Management. Journal of Applied 

Corporate Finance U6 - ctx_ver=Z39.88-

2004&ctx_enc=info%3Aofi%2Fenc%3AUTF-

8&rfr_id=info%3Asid%2Fsummon.serialssolutions.com&rft_val_fmt=info%3Aofi%

2Ffmt%3Akev%3Amtx%3Ajournal&rft.genre=article&rft.atitle=When+One+Size+

Doesn%27t+Fit+All%3A+Evolving+Directions+in+the+Research+and+Practice+

of+Enterprise+Risk+Management&rft.jtitle=Journal+of+Applied+Corporate+Fina

nce&rft.au=Mikes%2C+Anette&rft.au=Kaplan%2C+Robert+S&rft.date=2015-01-

01&rft.eissn=1745-

6622&rft.volume=27&rft.issue=1&rft.spage=37&rft.epage=40&rft_id=info:doi/10.

1111%2Fjacf.12102&rft.externalDocID=JACF12102&paramdict=en-US U7 - 

Journal Article, 27(1), 37-40. doi:10.1111/jacf.12102 

Miles, W. E., Snow, C. C., & Pfeffer, J. (1974). Organization-environment: concepts and 

issues. Industrial Relations, 13(3), 244-264.  

Miller, K. D., & Chen, W.-R. (2003). Risk and firms' costs. Strategic Organization, 1(4), 

355-382.  

Milliken, F. J. (1987). Three types of perceived uncertainty about the environment: state, 

effect, and response uncertainty. The Academy of Management Review, 12(1), 133-

143.  

Mizruchi, M. S., & Fein, L. C. (1999). The social construction of organizational 

knowledge: a study of the uses of coercive, mimetic, and normative isomorphism. 

Administrative Science Quarterly, 44(4), 653-683.  

http://www.advmfg.com/Content/View.asp?pmillid=21310


References 

 

255 

 

Moeller, R. R. (2007). COSO Enterprise Risk Management: Understanding the New 

Integrated ERM Framework. New Jersey: John Wiley & Sons. 

Moeller, R. R. (2011). COSO Enterprise risk management_ establishing effective 

governance, risk, and compliance processes (2 ed.). Hoboken, New Jersey: John 

Wiley & Sons  

Monahan, G. (2008). Enterprise risk management a methodology for achieving strategic 

objectives. Hoboken, New Jersey John Wiley & Sons, Inc. 

Mooi, E., & Sarstedt, M. (2011). A concise guide to market research: the process, data, 

and methods using IBM SPSS statistics: Springer. 

Morellec, E., & Smith, C. W., Jr. (2007). Agency conflicts and risk management. Review 

of Finance, 11(1), 1-23.  

Morris, R. D. (1987). Signalling, agency theory and accounting policy choice. Accounting 

& Business Research, 18, 47-56.  

Muralidhar, K. (2010). Enterprise risk management in the Middle East oil industry. 

International Journal of Energy Sector Management, 4(1), 59-86. 

doi:http://dx.doi.org/10.1108/17506221011033107 

Myers, P. M., & Gramling, A. A. (2006, 5th - 7th April 2006). Corporate governance, 

ERM, and internal audit. Paper presented at the Fourth European Academic 

Conference on Internal Audit and Corporate Governance, Cass Business School, 

London. 

Newman, M. R., Gamble, G. O., Chin, W. W., & Murray, M. J. (2013). An investigation of 

the impact publicly available accounting data, other publicly available information 

and management guidance on analysts’ forecasts. In H. e. Abdi, W. W. Chin, V. E. 

Vinzi, G. Russolillo, & L. Trinchera (Eds.), New Perspectives in Partial Least 

Squares and Related Methods (Vol. 56). New York: Springer. 

Niederhauser, V. P. (2006). Seven strategies for successful surveys. Journal of Pediatric 

Health Care, 20(3), 210-213. doi:10.1016/j.pedhc.2006.02.004 

Nocco, B. W., & Stulz, R. M. (2006). Enterprise risk management: theory and practice. 

Journal of Applied Corporate Finance, 18(4), 8-20.  

Nulty, D. D. (2008). The adequacy of response rates to online and paper surveys: what can 

be done? Assessment & Evaluation in Higher Education, 33(3), 301 - 314.  

Nunnally, J. C., & Bernstein, I. (1994). Psychometric theory. New York: McGraw-Hill. 

Olson, D. L., & Wu, D. (2008). New frontiers in enterprise risk management: Springer 

Berlin Heidelberg. 

Paape, L., & Speklé, R. F. (2012). The adoption and design of enterprise risk management 

practices: An empirical study. European Accounting Review, 21(3), 533-564. 

doi:10.1080/09638180.2012.661937 

Pagach, D., & Warr, R. (2011). The characteristics of firms that hire chief risk officers. 

Journal of Risk and Insurance, 78(1), 185-211. doi:10.1111/j.1539-

6975.2010.01378.x 

Pagach, D., & Warr, R. S. (2008). The characteristics of firms that hire chief risk officers. 

Paper presented at the The 2008 ERM Symposium Chicago Marriott Hotel, Chicago, 

Illinois http://www.mgt.ncsu.edu/erm/NCStateResearch.php 

Paladino, B., Cuy, L., & Frigo, M. L. (2009). Missed opportunities in performance and 

enterprise risk management. Journal of Corporate Accounting & Finance, 20(3), 43-

51.  

Pallant, J. (2007). SPSS survival manual: a step by step guide to data analysis using SPSS 

for windows (3rd ed.): McGraw-Hill Open University Press 

http://dx.doi.org/10.1108/17506221011033107
http://www.mgt.ncsu.edu/erm/NCStateResearch.php


References 

 

256 

 

 

Peng, D. X., & Lai, F. (2012). Using partial least squares in operations management 

research: a practical guideline and summary of past research. Journal of Operations 

Management, 30(6), 467-480. doi:http://dx.doi.org/10.1016/j.jom.2012.06.002 

Phua, F. T. T. (2007). Does senior executives' perception of environmental uncertainty 

affect the strategic functions of construction firms? International Journal of Project 

Management, 25(8), 753-761.  

Porter, S. R., & Whitcomb, M. E. (2007). Mixed-mode contacts in web surveys: paper is 

not necessarily better. Public Opin Q, 71(4), 635-648. doi:10.1093/poq/nfm038 

Power, M. (2009). The risk management of nothing. Accounting, Organizations and 

Society, 34(6-7), 849-855.  

PricewaterhouseCoopers. (2009). Building a risk-aware culture for success. Retrieved from 

http://www.pwc.com/gx/en/risk-regulation/risk-aware-culture.jhtml 

PricewaterhouseCoopers. (2010). Rate your risk culture! Retrieved from 

http://www.pwc.com/gx/en/risk-regulation/rate-risk-culture.jhtml 

Pugliese, A., Bezemer, P.-J., Zattoni, A., Huse, M., Bosch, F. A. J. V. d., & Volberda, H. 

W. (2009). Boards of directors' contribution to strategy: a literature review and 

research agenda. Corporate Governance: An International Review, 17(3), 292-306.  

Purdy, G. (2008). How to bring your erm framework into line with ISO 31000. Paper 

presented at the LexisNexis 5th  Annual Risk Management Conference. 

http://www.broadleaf.com.au/pdfs/articles/LexisNexis_Paper_Jun08_ver0.pdf 

Purdy, G. (2010). ISO 31000:2009--Setting a new standard for risk management. Risk 

Analysis, 30(6), 881-886.  

Purnanandam, A. (2008). Financial distress and corporate risk management: Theory and 

evidence. Journal of Financial Economics, 87(3), 706-739.  

Queensland Audit Office. (2007). Better practice guide risk management. Retrieved from 

http://www.qao.qld.gov.au/downloadables/publications/best_practice/BP%20Guide

%20-%20Risk%20Management%20-%20October%202007%20(web).pdf 

Quon, T. K., Zeghal, D., & Maingot, M. (2012). Enterprise risk management and firm 

performance. Procedia - Social and Behavioral Sciences, 62(0), 263-267. 

doi:http://dx.doi.org/10.1016/j.sbspro.2012.09.042 

Rasmussen, M. (2007). AS/NZ 4360 — A practical choice  over COSO ERM. Forrester 

Research, (January 3). Retrieved from 

http://www.forrester.com/rb/Research/asnz_4360_&%238212%3B_practical_choice

_over_coso/q/id/41003/t/2 

Rea, L. M., & Parker, R. A. (2005). Designing & conducting survey research: a 

comprehensive guide (3 ed.). San Francisco: Jossey-Bass. 

Reinartz, W. J., Haenlein, M., & Henseler, J. (2009). An empirical comparison of the 

efficacy of covariance-based and variance-based SEM. International Journal of 

Research in Marketing, 26(4), 332-344. doi:10.1016/j.ijresmar.2009.08.001 

Rettab, B., Brik, A., & Mellahi, K. (2009). A study of management perceptions of the 

impact of corporate social responsibility on organisational performance in emerging 

economies: the case of Dubai. Journal of Business Ethics, 89(3), 371-390.  

Richard, P. J., Devinney, T. M., Yip, G. S., & Johnson, G. (2009). Measuring 

organizational performance: towards methodological best practice. Journal of 

Management, 35(3), 718-804. doi:10.1177/0149206308330560 

http://dx.doi.org/10.1016/j.jom.2012.06.002
http://www.pwc.com/gx/en/risk-regulation/risk-aware-culture.jhtml
http://www.pwc.com/gx/en/risk-regulation/rate-risk-culture.jhtml
http://www.broadleaf.com.au/pdfs/articles/LexisNexis_Paper_Jun08_ver0.pdf
http://www.qao.qld.gov.au/downloadables/publications/best_practice/BP%20Guide%20-%20Risk%20Management%20-%20October%202007%20(web).pdf
http://www.qao.qld.gov.au/downloadables/publications/best_practice/BP%20Guide%20-%20Risk%20Management%20-%20October%202007%20(web).pdf
http://dx.doi.org/10.1016/j.sbspro.2012.09.042
http://www.forrester.com/rb/Research/asnz_4360_&%238212%3B_practical_choice_over_coso/q/id/41003/t/2
http://www.forrester.com/rb/Research/asnz_4360_&%238212%3B_practical_choice_over_coso/q/id/41003/t/2


References 

 

257 

 

Rigdon, E. E. (2012). Rethinking partial least squares path modeling: in praise of simple 

methods. Long Range Planning, 45(5–6), 341-358. 

doi:http://dx.doi.org/10.1016/j.lrp.2012.09.010 

Rigdon, E. E. (2016). Choosing PLS path modeling as analytical method in European 

management research: a realist perspective. European Management 

Journal(forthcoming). doi:http://dx.doi.org/10.1016/j.emj.2016.05.006 

Ringle, C. M., Götz, O., Wetzels, M., & Wilson, B. (2009). On the use of formative 

measurement specifications in structural equation modeling: a Monte Carlo 

simulation study to compare covariance-based and partial least squares model 

estimation methodologies. Retrieved from  

Ringle, C. M., Sarstedt, M., Schlittgen, R., & Taylor, C. R. (2013). PLS path modeling and 

evolutionary segmentation. Journal of Business Research, 66(9), 1318-1324. 

doi:http://dx.doi.org/10.1016/j.jbusres.2012.02.031 

Ringle, C. M., Sarstedt, M., & Straub, D. W. (2012). A critical look at the use of PLS-SEM 

in MIS quarterly. MIS Quarterly, 36(1), iii-xiv.  

Ringle, C. M., Völckner, F., Sattler, H., & Reinstrom, C. (2012). Do we really know how to 

manage brand extension success? Retrieved from Hamburg: 

http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2143356 

Ringle, C. M., Wende, S., & Becker, J.-M. (2014). Smartpls 3. Hamburg: 

www.smartpls.com. Retrieved from http://www.smartpls.com 

Robinson, G. (2008). Risk thinkers guide (2nd ed.). Melbourne, VIC,  Australia: Brolga 

Publishing Pty Ltd. 

Rodgers, W. (1999). The influences of conflicting information on novices and loan 

officers' actions. Journal of Economic Psychology, 20(2), 123-145. 

doi:http://dx.doi.org/10.1016/S0167-4870(99)00002-1 

Rodgers, W., & Guiral, A. (2011). Potential model misspecification bias: formative 

indicators enhancing theory for accounting researchers. The International Journal of 

Accounting, 46(1), 25-50. doi:http://dx.doi.org/10.1016/j.intacc.2010.12.002 

Saam, N. J. (2007). Asymmetry in information versus asymmetry in power: implicit 

assumptions of agency theory? The Journal of Socio-Economics, 36, 825-840.  

Safari, M., Mirshekary, S., & Wise, V. (2015). Compliance with corporate governance 

principles: Australian evidence. Australasian Accounting, Business and Finance 

Journal, 9(4), 3-19. doi:10.14453/aabfj.v9i4.2 

Sarens, G., De Beelde, I., & Everaert, P. (2009). Internal audit: a comfort provider to the 

audit committee. The British Accounting Review, 41(2), 90-106.  

Sarstedt, M., Ringle, C. M., & Hair, J. F. (2014). PLS-SEM: looking back and moving 

forward. Long Range Planning, 47(3), -. doi:10.1016/j.lrp.2014.02.008 

Sarstedt, M., Ringle, C. M., Henseler, J., & Hair, J. F. (2014). On the emancipation of 

PLS-SEM: a commentary on Rigdon (2012). Long Range Planning, 47(0), -. 

doi:10.1016/j.lrp.2014.02.007 

Sarstedt, M., Ringle, C. M., Smith, D., Reams, R., & Hair, J. F. (2014). Partial least 

squares structural equation modeling (PLS-SEM): a useful tool for family business 

researchers. Journal of Family Business Strategy, 5(1), 105-115. 

doi:http://dx.doi.org/10.1016/j.jfbs.2014.01.002 

Sarstedt, M., & Wilczynski, P. (2009). More for less? A comparison of single-item and 

multi-item measures. Die Betriebswirtschaft, 69(2), 211-227.  

Sarstedt, M., Wilczynski, P., & Melewar, T. C. (2013). Measuring reputation in global 

markets—a comparison of reputation measures’ convergent and criterion validities. 

http://dx.doi.org/10.1016/j.lrp.2012.09.010
http://dx.doi.org/10.1016/j.emj.2016.05.006
http://dx.doi.org/10.1016/j.jbusres.2012.02.031
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2143356
https://studentuumedu-my.sharepoint.com/personal/saudah_staf_uum_edu_my/Documents/Thesis%20Correction/www.smartpls.com
http://www.smartpls.com/
http://dx.doi.org/10.1016/S0167-4870(99)00002-1
http://dx.doi.org/10.1016/j.intacc.2010.12.002
http://dx.doi.org/10.1016/j.jfbs.2014.01.002


References 

 

258 

 

Journal of World Business, 48(3), 329-339. 

doi:http://dx.doi.org/10.1016/j.jwb.2012.07.017 

Schmitz, C. (2005a). LimeSurvey. In: LimeSurvey Project Team. 

Schmitz, C. (2005b). LimeSurvey user manual. Retrieved from 

http://docs.limesurvey.org/Tokens&structure=English+Instructions+for+LimeSurvey

#Can_a_survey_using_tokens_ensure_anonymous_answers_ 

Schumacker, R., & Lomax, R. (2004). A  beginners  guide  to  structural  equation 

modeling. Mahwah, NJ: Lawrence Erlbaum Associates. 

Selim, G., & McNamee, D. (1999). Risk management and internal auditing relationship: 

developing and validating a model. International Journal of Auditing, 3(3), 159-174.  

Sen, R., & Heim, G. R. (2016). Managing Enterprise Risks of Technological Systems: An 

Exploratory Empirical Analysis of Vulnerability Characteristics as Drivers of Exploit 

Publication. Decision Sciences, 47(6), 1073-1102. doi:10.1111/deci.12212 

Shenkir, W. G., & Walker, P. L. (2008). Implementing Enterprise Risk Management. 

Journal of Accountancy, March(2008).  

Shleifer, A., & Vishny, R. (1997). A survey of corporate governance. Journal of Finance, 

52, 737-783.  

Simsek, Z., Veiga, J. F., Lubatkin, M. H., David J. Ketchen, Jr., & Donald, D. B. (2005). 

Challenges and guidelines for conducting internet-based surveys in strategic 

management research. In Research Methodology in Strategy and Management (Vol. 

Volume 2, pp. 179-196): No longer published by Elsevier. 

Singh, M., & Davidson, W. N. (2003). Agency costs, ownership structure and corporate 

governance mechanisms. Journal of Banking & Finance, 27, 793-816.  

Speklé, R. F., van Elten, H. J., & Kruis, A.-M. (2007). Sourcing of internal auditing: an 

empirical study. Management Accounting Research, 18(1), 102-124.  

Spence, M. (1973). Job market signaling. The Quarterly Journal of Economics, 87(3), 355-

374.  

Spira, L. F., & Page, M. (2003). Risk management: the reinvention of internal control and 

the changing role of internal audit. Accounting, Auditing & Accountability Journal, 

16(4), 640-661.  

Standards Australia. (2005). HB 254-2005 Governance, risk management and control 

assurance. In. Sydney, NSW 2001, Australia: Standards Australia. 

Standards Australia and Institute of Internal Auditors Australia. (2006). HB 158—2006 

Delivering assurance based on AS/NZS 4360:2004 risk management. Sydney, NSW 

2001, Australia: Standards Australia. 

Standards Australia/Standards New Zealand. (2009). AS/NZS ISO 31000:2009 Risk 

management— principles and guidelines. Sydney, NSW, Australia: Standards 

Australia and Standards New Zealand. 

Stone, M. (1974). Cross-validatory choice and assessment of statistical predictions. 

Journal of the Royal Statistical Society. Series B (Methodological), 111-147.  

Stroh, P. J. (2005). Enterprise risk management at UnitedHealth Group. Strategic Finance, 

26(29).  

Stulz, R. (1996). Rethinking risk management. Journal of Applied Corporate Finance, 

9(3), 8-24.  

Subramaniam, N., McManus, L., & Zhang, J. (2009). Corporate governance, firm 

characteristics and risk management committee formation in australian companies. 

Managerial Auditing Journal, 24(4), 316-339.  

http://dx.doi.org/10.1016/j.jwb.2012.07.017
http://docs.limesurvey.org/Tokens&structure=English+Instructions+for+LimeSurvey#Can_a_survey_using_tokens_ensure_anonymous_answers_
http://docs.limesurvey.org/Tokens&structure=English+Instructions+for+LimeSurvey#Can_a_survey_using_tokens_ensure_anonymous_answers_


References 

 

259 

 

Subramaniam, N., Wahyuni, D., Cooper, B. J., Leung, P., & Wines, G. (2015). Integration 

of carbon risks and opportunities in enterprise risk management systems: evidence 

from Australian firms. Journal of Cleaner Production, 96(0), 407-417. 

doi:10.1016/j.jclepro.2014.02.013 

Tabachnick, B. G., & Fidell, L. S. (2007). Using multivariate statistics (5th edition ed.): 

Pearson Education. 

The Economist Intelligence Unit Limited. (2009). How global economic upheaval will hit 

the business environment  The Economist, May.  

The Institute of International Finance. (2008). Final report of the IIF committee on market 

best practices: principles of conduct and best practice recommendations. Retrieved 

from http://www.ieco.clarin.com/2008/07/17/iff.pdf 

Totten, V. Y., Panacek, E. A., & Price, D. (1999). Basics of research (part 14) survey 

research methodology: Designing the survey instrument. Air Medical Journal, 18(1), 

26-34.  

Touvier, M., Méjean, C., Kesse-Guyot, E., Pollet, C., Malon, A., Castetbon, K., & 

Hercberg, S. (2010). Comparison between web-based and paper versions of a self-

administered anthropometric questionnaire. European Journal of Epidemiology.  

Tsai, W. M.-H., MacMillan, I. C., & Low, M. B. (1991). Effects of strategy and 

environment on corporate venture success in industrial markets. Journal of Business 

Venturing, 6(1), 9-28.  

Tuttle, B., & Dillard, J. (2007). Beyond competition: institutional isomorphism in u.s. 

accounting research. Accounting Horizons, 21(4), 387-409.  

Tymon Jr, W. G., Stout, D. E., & Shaw, K. N. (1998). Critical analysis and 

recommendations regarding the role of perceived environmental uncertainty in 

behavioral accounting research. Behavioral Research in Accounting, 10, 23.  

Ugrin, J. C. (2009). The effect of system characteristics, stage of adoption, and experience 

on institutional explanations for erp systems choice. Accounting Horizons, 23(4), 

365-389.  

Vamos, P. (2008). Risk issues emerging from ethical investment. In Australian Risk 

Roundtable. Melbourne, VIC,  Australia Brolga Publishing Pty Ltd. 

Vinzi, V. E., C., W. W., Henseler, L., & Wang, H. (2010). Editorial: perspectives on 

partial least squares. In Partial Least Squares Handbook of partial least squares: 

Concepts, methods and applications. Heidelberg, Germany: Springer. 

Viscelli, T. R., Hermanson, D. R., & Beasley, M. S. (2017). The Integration of ERM and 

Strategy: Implications for Corporate Governance. Accounting Horizons, 31(2), 69-

82. doi:10.2308/acch-51692 

Walker, P. L., & Shenkir, W. G. (2008). Implementing enterprise risk management. 

Journal of Accountancy, 205(3), 31.  

Watson, A., Shrives, P., & Marston, C. (2002). Voluntary disclosure of accounting ratios 

in the UK. The British Accounting Review, 34(4), 289-313.  

Weitzner, D., & Darroch, J. (2010). The limits of strategic rationality: ethics, enterprise 

risk management, and governance. Journal of Business Ethics, 92(3), 361-372.  

Wilcox, J. B., Howell, R. D., & Breivik, E. (2008). Questions about formative 

measurement. Journal of Business Research, 61(12), 1219-1228. 

doi:http://dx.doi.org/10.1016/j.jbusres.2008.01.010 

Wilden, R., Gudergan, S. P., Nielsen, B. B., & Lings, I. (2013). Dynamic capabilities and 

performance: strategy, structure and environment. Long Range Planning, 46(1–2), 

72-96. doi:http://dx.doi.org/10.1016/j.lrp.2012.12.001 

http://www.ieco.clarin.com/2008/07/17/iff.pdf
http://dx.doi.org/10.1016/j.jbusres.2008.01.010
http://dx.doi.org/10.1016/j.lrp.2012.12.001


References 

 

260 

 

Wu, D. S., Olson, D. L., Dolgui, A., Stockholms, u., Företagsekonomiska, i., & 

Samhällsvetenskapliga, f. (2015). Decision making in enterprise risk management: A 

review and introduction to special issue. OMEGA-INTERNATIONAL JOURNAL OF 

MANAGEMENT SCIENCE, 57, 1-4. doi:10.1016/j.omega.2015.04.011 

Yatim, P. (2009). Board structures and the establishment of a risk management committee 

by Malaysian listed firms. Journal of Management and Governance.  

Yatim, P. (2010). Board structures and the establishment of a risk management committee 

by Malaysian listed firms. Journal of Management and Governance, 14(1), 17-36.  

Yazid, A. S., Hussin, M. R., & Daud, W. N. W. (2011). An examination of enterprise risk 

management (ERM) practices among the government-linked companies (GLCs) in 

Malaysia. International Business Research, 4(4), 94-103.  

Yazid, A. S., Razali, A. R., & Hussin, M. R. (2012). Determinants of enterprise risk 

management (ERM): a proposed framework for Malaysian public listed companies. 

International Business Research, 5(1), 80-86.  

Yoon, T. E., & George, J. F. (2013). Why aren’t organizations adopting virtual worlds? 

Computers in Human Behavior, 29(3), 772-790. 

doi:http://dx.doi.org/10.1016/j.chb.2012.12.003 

Young, S., & Marais, M. (2013). Gaining legitimacy in large Australian listed companies: 

exploring the role of corporate reporting regarding employees. Labour & Industry: a 

journal of the social and economic relations of work, 23(1), 13-33. 

doi:10.1080/10301763.2013.769846 

Zakaria, A., & Zulnaidi, Y. (2006). Exploring the relationships between total quality 

management (TQM), strategic control systems (SCS) and organizational 

performance (OP) using a SEM framework. Journal of American Academy of 

Business, Cambridge, 9(2), 161.  

Zhao, X., Hwang, B.-G., & Low, S. P. (2013). Critical success factors for enterprise risk 

management in Chinese construction companies. Construction Management and 

Economics, 31(12), 1199-1214. doi:10.1080/01446193.2013.867521 

Zikmund, W. G. (2003). Business research methods (7th ed.): Thomson South-Western. 

Zwaan, L. d., Stewart, J., & Subramaniam, N. (2011). Internal audit involvement in 

enterprise risk management. Managerial Auditing Journal, 26(7), 586-604. 

doi:http://dx.doi.org/10.1108/02686901111151323 

 

 

 

 

http://dx.doi.org/10.1016/j.chb.2012.12.003
http://dx.doi.org/10.1108/02686901111151323


Appendices 

 

261 

 

Appendices 
 

Appendix A: Invitation Email to Respondents (Cover Letter/Introductory Message) 
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Appendix B: Screen Capture of the Cover Page of the On-line Survey 
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Appendix C: Printed Version of the On-Line Survey 
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Appendix D: Evidence of Assistance from the IIA Australia 
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Appendix E: Evidence of Assistance from the RMIA 
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Appendix F: Evidence of Assistance from the Thomson Reuters Australia 
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Appendix G: Professor Hair’s Confirmation on Sample Size 

 

 
 

 

Appendix H: Evidence that PLS-SEM can Handle Ordinal Data 

 
 

 

Appendix I: Professor Hair’s Request to Review the Variables’ Measurement 
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Appendix J: Skewness and Kurtosis of All Indicator Items 

Indicators/Variables N Skewness 

Std. Error 

of 

Skewness Kurtosis 

Std. 

Error of 

Kurtosis 

ERM Implementation Stage 51 -.634 .333 -1.665 .656 

IAF Size 51 3.633 .333 14.084 .656 

Leverage 51 1.611 .333 7.180 .656 

Industry 51 .286 .333 -1.998 .656 

Risk Committee 51 -.186 .333 .738 .656 

Organisational Performance Indicators 

OP1 51 .227 .333 -.052 .656 

OP2 51 -.034 .333 -.278 .656 

OP3 51 .116 .333 -.189 .656 

OP4 51 .104 .333 -.057 .656 

OP5 51 .371 .333 -.083 .656 

OP6 51 -.269 .333 .797 .656 

OP7 51 -.181 .333 -.210 .656 

OP8 51 -.094 .333 .431 .656 

Risk Culture Indicators 

RISKCUL1 51 -1.130 .333 2.094 .656 

RISKCUL2 51 -.306 .333 -1.031 .656 

RISKCUL3 51 -.528 .333 -.491 .656 

RISKCUL4 51 -.774 .333 .900 .656 

RISKCUL5 51 -1.037 .333 1.052 .656 

RISKCUL6 51 -.528 .333 -.258 .656 

RISKCUL7 51 -.965 .333 .564 .656 

RISKCUL8 51 -1.654 .333 3.345 .656 

Benefits Indicators 

BENE1 51 -.874 .333 -.450 .656 

BENE2 51 -.702 .333 .447 .656 

BENE3 51 -.358 .333 -.358 .656 

BENE4 51 -.230 .333 .004 .656 

BENE5 51 .075 .333 -.432 .656 

BENE6 51 -.380 .333 -.815 .656 

BENE7 51 -.886 .333 1.018 .656 

BENE8 51 -.396 .333 .196 .656 

BENE9 51 -.695 .333 .782 .656 

BENE10 51 -.527 .333 -.607 .656 

Barriers Indicators 

IMPED1 51 .442 .333 -1.331 .656 

IMPED2 51 .793 .333 -.710 .656 

IMPED3 51 .237 .333 -1.027 .656 

IMPED4 51 -.623 .333 -.435 .656 

IMPED5 51 1.019 .333 .039 .656 

IMPED6 51 -.266 .333 -.801 .656 

IMPED7 51 -.104 .333 -1.225 .656 

IMPED8 51 .022 .333 -1.108 .656 

IMPED9 51 -.039 .333 -1.418 .656 

IMPED10 51 .150 .333 -1.256 .656 

Perceived Environmental Uncertainty Indicators 

PEU1 51 .499 .333 -.799 .656 

PEU2 51 .569 .333 .321 .656 

PEU3 51 .166 .333 -.738 .656 

PEU4 51 .312 .333 -.395 .656 

PEU5 51 .169 .333 -.916 .656 

PEU6 51 .528 .333 .158 .656 

PEU7 51 -.404 .333 -.090 .656 
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Appendix K: Expert’s Support on Descriptive Result Pertaining to RMC 
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Appendix L: Factor Analysis not required prior to PLS-SEM Analysis 
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