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Abstract 
 

Background: Financial data generation has been rapidly accelerating for the last decade. 

The capacity of external audits evaluating this increasing amount of data has seen a 

comparative lack of improvement during this period. If the way these circumstances are 

developing do not change, external audits will decrease in quality until financial reports are 

no longer reliable to investors.  

Aims: To address the given problem, the present paper does not investigate what the 

currently optimal external audit is, but rather how the innovation processes of external 

audits can best be improved, using the research question: “In what way can an innovation 

process of external audits best be designed to avoid the detriments of stagnancy?”. Four 

additional research sub-questions were formulated to guide this study. These are: 1. “How 

have external audits undergone innovation historically?”, 2. “Which types of universal 

innovation processes currently exist?”, 3. “Which type of universal innovation process fits 

external audits best?”, and 4. “What is the best design of an external audit innovation 

process to avoid the detriments of stagnancy?”.  

Methods: This study has been conducted using a design science methodology comprised of 

multiple iterations of literary and empirical research. In total, both literary and empirical 

sources have been consulted three distinct times: the first round of literary research to 

validate the stated problem, the second to answer the first three research sub-questions and 

provide an initial answer to the fourth, and the third round of literary research to contribute 

to designing an instrument useful for audit innovation practitioners. Conversely, the first 

round of empirical research validated the problem using unstructured interviews (n=7), the 

second was done to collect input for the designing stage by conducting semi-structured 

interviews (n=12) with candidates with varying functions and hierarchical positions, and the 

third served to validate the design by conducting validation interviews (n=4) with both 

auditors and innovation academics.  

Results: The answers to the research sub-questions have been found to be the following: 1. 

The two main activities within auditing have been innovated differently. While the 

development of substantive testing, where financial data is directly reviewed for 

inaccuracies, is mostly demand-driven, the development of internal control, the review of the 

process that guides financial data generation, is driven not by one specific party but is rather 

dependent on societal dynamics. 2. Rothwell’s (1985) generations of innovation are fitting 

models to describe innovation systems with differing drivers and key actors. 3. The third and 

fifth generation of innovation have the most similarities with the way substantive testing and 

internal control have undergone development, respectively. 4. The present paper contradicts 

the existence of a best external audit innovation process. Additionally, empirical research has 

shown that an instrument allowing external audit innovation decision-makers to refine their 

own audit innovation processes will realise the aims of the present research better than 

designing a generally acceptable or usable audit innovation process will. An instrument has 

been designed, ex-ante evaluated and refined that is practically usable to help audit 

innovation stakeholders improve their audit innovation processes.  

Conclusions: This research has addressed the main research question and corresponding 

four research sub-questions by designing an instrument. In doing so, several insights were 

revealed, the most important of which are presented here. First, the heavy regulations 

auditors are subject to leaves a great portion of recommendations to be generally applicable 

to auditors of various sizes, auditing type, and clientele. Second, the different audit 

innovation needs auditors with varying goals and limitations have can be accounted for by 

scoring empirically sourced innovation techniques on four distinct outcome variables of 

importance. Due to the need of integration of innovation in the daily business activities, the 
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listed four outcome variables are by no means exhaustive, for which reason users of the 

instrument should employ their own frameworks of evaluation. Third, validation showed 

how an instrument based in part on empirical data of merely a single firm can be generalised 

to external auditing firms regardless of type. Fourth, despite having produced an instrument 

that will expectedly effect audit innovation process improvement, the present paper is 

limited by having excluded company culture from its scope because it has been found to have 

a moderate effect on a number of aspects of external audit innovation. Fifth and last, the 

present paper serves as an initial effort to fill the gap between substantial functional audit 

innovation and process innovation literature. Research that includes company culture, 

among many other directions, have been found to be worthwhile topics for future research.  
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1 Introduction  

1.1 Background of external auditing 
Financial reports of organisations are publicized to provide useful information to potential 

investors or collaborators (FASB, 2006). As these statements are only of value to 

stakeholders if they are deemed trustworthy, they are required by law to be assessed by an 

external independent party. This external auditor evaluates the financial figures for possible 

inconsistencies or inaccuracies caused by internal errors or malicious purposes such as fraud 

that may give stakeholders a wrong impression of an organisation’s state-of-business 

(Trenerry, 1999). Aside from ensuring financial statements represent reality, they also assess 

the process that may produce inaccuracies. The total assessment is summarized and 

publicised in an opinion that judges whether organisations are ‘in control’ of their risks and 

are expected to be able to continue as a business in the coming years. The latter, which is 

called a going concern opinion, can in exceptional cases be negative. On such occasions, 

auditing clients are typically primarily reliant on a compromised business model or do not 

operate it responsibly, which can in both cases result in a debt default (Andrian, Handoko & 

Wijaya, 2019). 

1.1.1 Three Lines of Defense model  
The precise role of an external auditor can be better understood with the “Three Lines of 

Defense Model”, illustrated in Figure 1. The central idea to this model is the separation of 

duties, which argues that more than one person or party should execute or oversee one task. 

This upholds quality by decentralizing power and thereby reducing opportunities for 

fraudulent activity (Little & Best, 2003). The model defines three types of roles or ‘lines of 

defense’ in a firm to protect it against errors from various sources. 

 The first line comprises operational management, who manage and are responsible 

for their own risks. An example of this is a manager overseeing manufacturing who notices 

an employee operates the enterprise system incorrectly. This manager then corrects this 

behaviour and thereby mitigates possible adverse consequences. Following the first is the 

second line, which supports the first line in implementing risk management and assisting in 

reporting risk-related information through internal governance. The third and last line of 

defense is represented by an internal audit department. Using a risk-based approach, they 

provide assurance to senior management, the board of directors, or stakeholders of a 

different type. As a department of this type is a separate entity that requires considerable 

investment, the majority of firms that have the resources for an internal auditing team at 

their disposal are almost exclusively large companies (Goodwin-Stewart & Kent, 2006).  

On those occasions when all three internal lines of defense fail to detect an inconsistency it 

may at last be identified by an external auditor who acts according to standards of adequate 

assessment quality that are determined by the collective of regulating institutions (IIA, 

2013).  
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Figure 1: The Three lines of Defense Model (IIA, 2013) 

External audits do not exclusively directly assess the figures contained in financial 

statements and can also be conducted in Information Technology (IT) infrastructures that 

either directly or indirectly affect financial figures. IT systems that are found to be of 

significant impact on the financial statements are judged on several aspects, such as security 

of data generation, storage, accessibility (Gantz, 2013) as well as the existence of both 

preventive and detective measures present in the system were it to produce errors or 

recognise suspicious activity (Davis, 2011). 

 With the recent trend towards increased connectivity, ‘Big Data’, and data analytics, 

the subject matter external audits are supposed to assess has become both proportionally 

complex (Appelbaum, Kogan & Vasarhelyi, 2017) as well as increasingly important because 

of a growing reliance on IT to generate financial figures (Stoel, Havelka & Merhout, 2012). 

The main risks of these developments are that the to-be-checked subject material, such as 

information security, IT control, and the alignment of IT and internal processes (NOREA, 

2020), advances ahead too quickly which may cause the measures that check them to 

become outdated (Dzuranin & Mălăescu, 2016; Appelbaum et al., 2017; Gepp, Linnenluecke, 

O’Neill & Smith, 2018). Moreover, this may lead IT infrastructure to become a black box 

where numbers are not sufficiently understandable anymore. In practice, this can mean that 

advanced IT systems may induce loss of audit cost-effectiveness due to data overload and, 

more concerningly, a reduced audit quality due to the inability to detect unforeseen security 

risks. These detrimental effects on security are not limited to faulty IT infrastructure 

programming but also include human-computer interaction, for instance when untrained 

individuals inappropriately operate advanced systems, causing errors in doing so.  

1.2 Problem statement  
Although an increasing changeability of and reliance on IT systems resulting in questionable 

audit quality may seem like a probable event occurring in the future, it has unfortunately 

already been presenting itself in practice for some time. Where Appelbaum et al. (2017) 

noted the urgency for external auditors to adopt advanced data analytics tools to manage Big 

Data, research conducted by Chan & Vasarhelyi (2011, p. 154) outright stated that “the 

traditional audit paradigm is outdated and innovation to the practice of auditing is necessary 

in the real time economy.” Both conclusions are one of the numerous examples that current 

external audits do not adapt to what is needed of them in a timely manner (Krahel & Titera, 

2015; AFM, 2017; Hay, 2019). The next section will explore the possible factors that affect 

this phenomenon and will conclude with a method towards remedying this.  
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1.2.1 Probable causes to lacking audit change 
A cause of lacking audit change may be a result of insufficient academic research into the 

subject of auditing. This, however, seems unjustified, as exemplified by a paper authored by 

Chiu, Liu, Muehlmann & Baldwin (2019) in which insights from more than 600 papers 

published over a 13-year period in six accounting information systems journals were 

collected, summarized and analysed. The authors found that 41,6% of these papers regarded 

auditing specifically, which is more than any other accounting subject. Moreover, research 

methods used were not primarily theoretical either, as the most common methodology in the 

45% of papers that discuss emerging technologies applied the design science principle, which 

is research with a pragmatic emphasis (Dresch, Lacerda & Antunes Jr, 2014). Several 

authors in the auditing field of study did acknowledge the value of theory in a dynamic 

environment such as this and studied what type of developments could become part of 

auditing in an unspecified number of years (Wagner, 2016; Rozario & Thomas, 2019). An 

example of an abstract and future-oriented study was conducted by Dai & Vasarhelyi (2016), 

who envisioned future generations of audits by linking concepts central to Industry 4.0 

(Drath & Horch, 2014) such as the ‘Internet of Things’ to their application in auditing. 

 Considering the substantial research in relevant and practical applications of 

emerging technologies in auditing, it seems unlikely unsatisfactory scientific activity is the 

sole contributor to reluctant audit adaptation. Stoel et al. (2012) remark that the insights of 

their paper studying determinants to audit quality are directed at managers specifically. This 

would imply top management support is important in timely audit change which 

coincidentally means lacking senior support actively inhibits audit growth, which has shown 

to be true for innovation in general (Lee, Elbashir, Mahama & Sutton, 2014; Hsu, Liu, Tsou 

& Chen, 2019). Minimal senior commitment to audit change can be further extrapolated to 

an organisational culture that can be described as innovation-averse altogether. Although 

this is a recurring finding (Gepp et al., 2018), it cannot be attributed to culture alone. Due to 

their societal worth, audit quality is warranted by auditors needing to adhere to a strict set of 

compliances and regulations. Fortunately, Hay (2019) found that strict governance does not 

mark audit change as an impossibility. On the contrary, “The ISAs (International Standards 

of Auditing) do not prohibit, nor stimulate, the use of data analytics.” (IAASB, 2016, p. 8). 

This neutral stance does allow audit change to take place, while requiring the proposed 

changes to comply with quality standards set by the International Auditing and Assurance 

Standards Board (IAASB).  

 The last factor causing limited audit adaptation is based on empirical evidence the 

present paper gathered by independently conducting seven unstructured, exploratory expert 

interviews with several employees in different positions in the hierarchy of a representative 

organisation offering external auditing services. The trigger to audit innovation in this firm 

was found to be incident-based with even the more fundamental methods regularly used in 

the audit finding their origin in the initiative of a single employee. Although this occurrence 

is beneficial, a process primarily reliant on serendipity is suboptimal (Dooley & O’Sullivan, 

2001) because it is reactive in nature; especially undesirable in the auditor’s environment 

that is highly subject to technological advancement. Due to the high degree of homogeneity 

in culture among auditing companies, it can be assumed this type of audit innovation is not 

exclusive to the aforementioned organisation but may be true for auditors in general. As a 

sector analysis such as this is outside the scope of this research, it may be a worthwhile 

direction for future studies.  

 Although science-based solutions to lacking audit change have undoubtedly been 

both recommended and designed (Chiu et al., 2019), their presented effectiveness has 

seemingly not been sufficiently convincing to top management in auditing firms thereby 
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contributing to limited adoption of novel auditing techniques, a notion further reinforced by 

independently collected empirical data in this study.  

1.3 Research questions 
Taking into account the abundance of auditing knowledge both in practice and rooted in 

science, and assuming the relative difficulty in altering company culture and fixedness of 

regulation in the short- to mid-term, the present paper acknowledges and agrees with the 

vision of Silver (2004), who advocates that assuming a process management perspective, 

rather than a traditional functional orientation, holds significant benefits to organisations 

and society. This insight coupled with the rapidly changing environment of auditors implies 

that the best way to reshape audits to their most fitting form is not by researching the 

current optimal state of external audits which may be outdated again in the short-term, but 

rather by designing an improvement process which critically analyses and optimizes audits 

proactively in a periodical or continuous manner (Fan, Wu & Wu, 2013). An improved 

innovation process of audits is expectedly relevant and usable until audits undergo such 

substantial change that the methodology altogether requires revision. As prior design science 

research has shown an acceptable or even optimal solution does not unconditionally induces 

adoption, this study will aim to present a solution with benefits intuitively evident to 

practitioners.  

The specified scope and objective of this paper can be captured in the following research 

question: 

“In what way can an innovation process of external audits best be designed to avoid the 
detriments of stagnancy?” 

 

This moderately complex research question is broken up in four sub-questions that will be 

solved in order, to coherently guide this study to a fitting answer: 

1. How have external audits undergone innovation historically? 
2. Which types of universal innovation processes currently exist? 
3. Which type of universal innovation process fits external audits best? 
4. What is the best design of an external audit innovation process to avoid the 

detriments of stagnancy? 

1.4 Relevance and importance of the research  
1.4.1 Relevance  
This research bridges the gap between the substantial functional audit but sparse process 

research, and the general innovation process knowledge without a specific focus on auditing. 

Although the study of Chiu et al. (2019) has proven that some amount of design science 

research has indeed been conducted on auditing, this literature aims at developing methods 

to implement emerging technologies in auditing rather than establishing the most effective 

innovation process of auditing for which reason they are subject to the same weaknesses of 

the laser-focused optimization problems that Silver (2004) warned for: quickly becoming 

outdated. Although substantial additional research is needed for generalization purposes, 

this paper attempts to take the first step towards filling the void of design science research on 

auditing with a broader, more interdisciplinary scope, the presumed effectiveness of which 

has thus far been elaborated upon. Furthermore, by designing with and for auditors, it is 

believed solutions this study proposes may be more appropriate than those derived from 

theoretical truths.  

1.4.2 Importance  
Proper, high-quality auditing should reveal mistakes or uncertainties in financial figures for 

correction or process improvement if needed. If the innovation process of audits is deficient 
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and audits are therefore conducted inadequately, false figures may be used as input in 

stakeholder decisions which can escalate towards problems of a larger magnitude until the 

systems of business critically fail. The following describes an example of this scenario which 

concluded with the creation of a United States federal law. 

 In 2001 and 2002, two major exhibits of corporate fraud and corruption in Enron 

and WorldCom were uncovered. In both cases, financial reports were artificially inflated to 

maintain a high stock price, which enabled directors in both companies to commit a variety 

of crimes including but not limited to insider trading, money laundering and conspiracy 

(Farrell, 2005). As both companies experienced a record-breaking downfall in estimated 

worth, investors were hesitant and even actively avoided any investment into companies that 

had only a marginal similarity with Enron or WorldCom (MacDonald & KWR International, 

2002). Enron and WorldCom were externally audited by the same, former, “Big Five” 

auditor, Arthur Andersen. As the auditor’s opinions of both companies’ financial statements 

did not indicate any inaccuracies, they had a major responsibility in enabling the crimes that 

had occurred. These scandals culminated with the enactment of the Sarbanes-Oxley (SOX) 

Act, which among others imposed responsibility on top management to certify the accuracy 

of financial information, severely raised penalties for fraudulent financial activity and 

increased the independence of external auditors (Kimmel, Weygandt & Kieso, 2010). 

 Although the main driver in both scandals was malicious intent, Plumlee & Yohn 

(2010) found that these are a moderately uncommon occurrence (4% of all cases, including 

all varying degrees of severity of intentional manipulation) compared to the most common 

cause of financial restatements: internal company error, which comprises errors attributed 

to a books or records deficiency or misapplication of accounting standards. This finding is 

relevant to the perception of the expertise of auditors, as only a fraction of accounting errors 

is being intentionally hidden by clients. Regardless of the cause of an accounting inaccuracy, 

the examples of Enron and WorldCom do emphasise the critical importance of timeless 

optimal audit quality, which this study aims to contribute to.  

1.5 Reading guide 
The formulated research question and its four corresponding research sub-questions will be 

answered in the following chapters. This reading guide will present a succinct outline of the 

contents of each chapter. 

 The first three research sub-questions are theoretical in nature and are for this reason 

answered in the literature review in chapter two. Although the fourth research sub-question 

cannot be answered solely by literature, this chapter will provide an initial understanding of 

an external audit innovation process that is later compared to results of empirical research. 

The third chapter, research design, will present in which way additional literary and 

empirical research will be conducted to answer the last research sub-question. The analysis 

in chapter four presents information derived from exploratory empirical research with which 

a design in answer to the fourth research sub-question is made in the subsequent design 

proposal in chapter five. In chapter six presenting the design validation, it will be verified 

whether the design is indeed a fitting answer to the last research sub-question by 

summarising the results of the last round of empirical research. The last chapter before 

references and the appendix contains the conclusion and discussion in which the answers to 

all four research-questions and the main research question are briefly summarised. This 

chapter also reflects on the conducted research in terms of limitations, implications to theory 

and practice, and worthwhile future research directions. 
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2 Literature review  
 

In this chapter, those concepts with further significance to this study will be elaborated upon 

in answer to the first three research sub-questions. The first among these concepts are the 

two types of testing performed during an external audit and how these relate to the 

overarching annual audit of a client’s financial statement. Although this clarification is 

required, the more novel contribution of this chapter to the overall study is arguably in 

finding a suitable answer to the second and third research sub-question: Which types of 

universal innovation processes currently exist and which among these is the most 

appropriate in the design of an innovation process of the audit. The chapter will conclude 

with a foundation for the answer to the fourth research sub-question in the shape of a 

conceptual framework created by combining a non-exhaustive set of actionable design 

principles derived from literature. This framework will then be extended accordingly once 

the results of the field research strategy of chapter three are presented in chapter four 

containing the analysis of empirical research.  

2.1 Patterns in external audit development  
The term external audit is quite broad and comprises a variety of functions and tasks. In this 

paper, the type of audit with emphasis is the one supporting the annual financial audit, in 

which a client’s financial statements are verified before publication (Singleton & Singleton, 

2008). External audits in this context need only assess those systems that significantly 

influence the generation of financial figures. This assessment is comprised of two types of 

tests: detective and preventative. The former, termed substantive testing, involves directly 

reviewing the client’s data for errors while the latter, called internal control assessment, 

reviews the client’s process guiding the establishment of financial figures. Their role in risk 

mitigation of producing errors can be described using Figure 2, in which red circles represent 

potential accounting inaccuracies. The size of the circle corresponds to the error’s 

magnitude.  

 

Figure 2: The role of internal control and substantive tests in risk mitigation 

By managing adequate internal control, the risks with the biggest magnitude can be 

mitigated by using preventative measures, for instance by demanding that users with rights 

to create invoices need to change their password periodically, thereby making them less 

susceptible to individuals with malicious intent. Those risks that are currently outside the 

scope of internal control measures may be detected by substantive tests. If they are then 

considered to be significant the following year, internal controls can be suitably adjusted or 



14 
 

added. As external auditors carry out the last inspection, it may be possible a risk is not 

prevented by internal controls or detected in their substantive tests. Assuming the tests were 

appropriate and properly executed, the risks of this type are typically small in magnitude and 

irrelevant. Both substantive testing and internal control are described in detail in the 

following two sections.  

2.1.1 Substantive testing 
The most direct method to diagnosing an auditing client’s IT proficiency is to assess their 

financial data for errors. In practice, this can include evaluating transactional data stored in 

the retail client’s software embedded in cash registers because it contributes significantly to 

the revenue figure in a financial statement. In larger clients, the amount of generated 

transactional data is too substantial for a full-scale, manual audit. Instead, a random subset 

of this data is evaluated meaning the resulting judgement is based on a probability with an 

accompanying confidence interval that all available data does not contain significant 

mistakes (PCAOB, 2003). In auditing, distinguishing which mistakes are and are not deemed 

significant is defined using the term materiality. The Financial Accounting Standards Board 

defines materiality as such: "The omission or misstatement of an item in a financial report is 

material if, in the light of surrounding circumstances, the magnitude of the item is such that 

it is probable that the judgement of a reasonable person relying on the report would have 

been changed or influenced by the inclusion or correction of the items.” (FASB, 2008, p. 30) 

This subjective definition has been quantified in several ways as seen in the study of Zhukova 

& Zhukov (2018), in which basic thresholds of material misstatements are specified that can 

be used as guidelines. The authors’ basic indicators of materiality are displayed in Table 1. 

Table 1: Basic Indicators of materiality  

Indicators of the 
Income Statement 
(Profit and Loss 
Statement) 

Share, % Note 

Revenue 2.0 Balance of the audited entity 
Costs 2.0 Income Statement of the audited entity 
Other expenses 4.0 Income Statement of the audited entity without 

taking into account the joint activity data 
Other expenses 6.0 Income Statement of the joint activity 
Other Income 4.0 Income Statement of the audited entity without 

taking into account the joint activity data 
Other income 6.0 Income Statement of the joint activity 

Note. Misstatements exceeding the percentages in the second column are deemed material. Adapted from 

Zhukova & Zhukov (2018). 

Due to the accelerating growth of data generation with each passing year, the current 

practice of evaluating samples as opposed to the total data population is still usable but will 

gradually become inadequate. Although narrow confidence intervals signifying a high data 

assessment quality can be attained by proportionally increasing the size of samples with the 

increased size of the data population, this measure will fail when even the expanded samples 

grow too large in scope for manual audits.  

 The approach of this threat has been known to academics and practitioners for a 

relatively long time and has been in the process of being solved for a similar period. Evidence 

of this is the conceptualization of continuous auditing which can be traced back to a study in 

1989 conducted by Groomer & Murthy. The central idea in continuous auditing is that the 

time between data generation and auditor follow-up can be erased by implementing an audit 

module in a client’s system that continuously evaluates newly created data points. Those 

data points with values earlier defined as being out-of-the-ordinary are flagged and at a later 
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point in time reviewed by an internal or external auditor, or an IT specialist of another kind. 

In doing so, the total data population can theoretically be included in an auditor’s review 

regardless of size. Although continuous auditing was originally not conceived out of 

necessity, a decade later the first warnings signalling the need to implement this technique 

were published by Woodroof & Searcy (2001). This need has henceforth been stressed 

repeatedly by various authors (Rezaee, Sharbatoghlie, Elam & McMickle, 2002; Zhang, Yang 

& Appelbaum, 2015; Appelbaum et al., 2017).  

 With the goal in mind of designing an innovation process, it is important to 

determine what the catalyst to the development of continuous auditing, and by extension 

innovation in substantive testing, is. In a study conducted by Alles, Kogan & Vasarhelyi 

(2002), continuous assurance was identified as the encompassing construct, of which 

continuous auditing is one aspect. The authors found demand to be the main driver of 

innovation and adoption of continuous assurance. Another study by Sun, Alles & Vasarhelyi 

(2015) expanded on the original conclusion of thirteen years prior by finding that demand, 

or market needs, not only drives continuous assurance but auditing as well. This conclusion 

was further solidified by evidence of this hypothesized relation finding support in both the 

United States and China, herein suggesting generalizability. It was evident from the research 

there were modest differences in how this relation translated to practice between both 

countries, but they could be interpreted similarly. Zhang, Pawlicki, McQuilken & Titera 

(2012) add to the discussion by recognizing the role of shifting market needs in a changing 

business environment, but also highlighting the importance of technological capabilities as 

another driver in specifically the audit innovation process, especially when the dynamic state 

of the business environment is caused by technological progress. This sentiment may best be 

captured by Dave Chappelle’s saying: Modern problems require modern solutions. 

 Continuous auditing is currently trending and is described by some as the successor 

to the traditional auditing paradigm (Baksa & Turoff, 2010; Chan & Vasarhelyi, 2011). Being 

a paradigm, however, means its relevance may only have a limited time horizon. For this 

reason, continuous auditing should only be understood as the currently acceptable form of 

substantive testing, which may undergo considerable change at an unknown point in time in 

the future. It is undoubtedly possible that even substantive testing itself may not be a 

timeless concept in auditing. However, as research shows it has been a staple in modern 

auditing (Bailey & Jensen, 1979) and the Public Company Accounting Oversight Board has 

included substantive testing in its auditing standards regulation (PCAOB, 2017), this concept 

is treated as a constant in the foreseeable future of auditing for the remainder of this study.  

2.1.2 Internal control 
Although correcting inaccurate data is essential in establishing excellent financial reports, it 

is merely a measure symptomatic of the deeper underlying problem: inadequate internal 

control, the process that guides data generation. This is connected to the ‘Three Lines of 

Defense model’ described in the introduction in chapter one. According to the model, 

auditing clients are ‘in control’ if they manage and execute the first, second, and, if 

applicable, third line of defense responsibly. What precisely denotes ‘responsibly’ however, is 

up to guidelines and professional judgement, which entails that assessing internal control is 

less of an exact discipline than substantive testing seems to be. The SOX Act requires both 

top management and the external auditor to assess the auditing client’s internal controls (15 

U.S.C. § 7262) and is thereby an example of such a guideline, while the set of auditing 

standards by the PCAOB is another (PCAOB, 2017).  

 To further diminish subjectivity, various frameworks have been developed to support 

external auditors in disclosing uniform, consistent judgements for differing clients. Of all 

available internal control frameworks, the most widely used one is COSO’s Internal Control - 

Integrated Framework (Landsittel & Rittenberg, 2010). In this framework, seventeen 
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principles are specified on how to realize the five essential components, displayed on the 

front-facing side in Figure 3, required for an acceptable level of internal control. 

Additionally, three categories of achievements are shown at the top while the various layers 

in the organisational structure are listed in the vertical plane (COSO, 2013). The model and 

its corresponding principles that serve as an initial lead towards reviewing the state of 

internal control is not exclusively used by external auditors but also by organisations that 

desire to elevate their internal control independently. 

 

 

Figure 3: COSO Internal Control - Integrated Framework (COSO, 2013) 

The developer of the framework, the Committee of Sponsoring Organizations of the 

Treadway Commission (COSO), is a joint initiative of five influential accounting 

organisations aiming to reduce fraud in organisations (COSO, 2020). Their original 

framework was published in 1992 after which the “dramatically” changed business 

environment lead them to revise it in 2013. Although the main components were left 

unchanged, the principles were more formally formulated to be actionable. The main effect 

the revision had on the framework’s use was increased relevance and usability to 

practitioners (Lawson, Muriel & Sanders, 2017). This in turn further assisted organisations 

in improving their own internal control management, which gradually changed the dynamics 

between external auditors and their clients from a comparatively one-sided inspection to a 

complementary relationship where both parties share a similar goal: advance the state of 

internal control (Abbott, Parker & Peters, 2012; Chartered Institute of Internal Auditors, 

2019). In audit engagements, this meant that external auditors communicated more with the 

internal auditing department or IT specialists to understand what measures they had 

undertaken to ensure internal control. Hereafter, significant risks with a realistic probability 

of ensuing that are not yet mitigated by the control measures are identified by the external 

party, after which the client organisation covers them with additional rules over the 

following year.  

 When Martin, Sanders & Scalan (2014) reviewed the effect the revised framework 

had on businesses utilising it, they found internal audit departments relied too heavily on the 

framework’s set of principles as an exhaustive checklist. The authors placed emphasis on the 

need for internal auditors to include more flexibility in their structured audit programs by 

working towards attaining a deep understanding of what constitutes internal control and 

how this can be achieved. Dowdell, Herda & Notbohm (2014) reinforce this with their 

finding that financial reporting was improved by those companies making a statement 



17 
 

concerning their own ‘Internal Control over Financial Reporting’, which was made 

compulsory for those organisations under influence of the SOX act.  

 Although the COSO framework itself is not without criticism (Lawson et al., 2017), 

the overarching developments that leads organisations to adopt a more proactive attitude in 

their internal control management has been found to be overwhelmingly beneficial 

(Henklang, Boonlua & Ussahawanitchakit, 2014; Udeh, 2019). An important deduction is 

that the COSO framework seems not to be the latent construct bringing about this dynamic 

shift but is instead indicative of it. As the authors state: “In the twenty years since the 

inception of the original framework, business and operating environments have changed 

dramatically, becoming increasingly complex, technologically driven, and global” (COSO, 

2013, p. i). Seemingly, the response to this phenomenon to act proactively instead of 

reactively was not the one chosen by one particular party of stakeholder, but rather by the 

collective of regulatory institutions, auditors, and their clients. This would imply that the 

driving force behind innovation in internal control seems to be more complex and societal in 

nature rather than a targeted effort by a single party. 

 In this chapter, substantive testing and internal control have been presented as two 

methods towards risk management. Despite them being two different methods, they are 

inherently intertwined in both development and execution. While research exists that guides 

auditors in making a trade-off between substantive testing and internal control (Spires, 

2012), others conclude the difference in effectiveness between various configurations of both 

is only marginal, and simply emphasise the importance of engaging in both simultaneously 

unless one becomes almost impossibly more cost-effective than the other (Smith, Tiras & 

Vichitlekarn, 2000). 

2.2 Matching external audit development to theory  
While it is currently known how substantive testing and internal control are innovated and 

which parties the key driving forces are, it is not known how an innovation process for 

auditing companies can best be designed. Going back to the earlier formulated research sub-

questions, the goal of the remainder of the literature review is to research which types of 

universal innovation processes exist, and to find evidence for why a specific type of 

innovation process is the most applicable to auditing. After this has been found, the 

characteristics of the chosen type of innovation process can be captured in a basic external 

audit innovation process serving as the foundation to the fourth research sub-question that 

can be changed or built upon during the designing portion of this study depending on the 

results of empirical research. 

2.2.1 Rothwell’s generations of innovation 
The structure and nature of various innovation models have been extensively analysed. As 

Mvulirwenande and Wehn (2020) show, multiple authors have developed models that 

explain various facets of innovation: general stages of product and process innovation 

(Utterback, 1971), adoption of radical and incremental innovation (Dewar & Dutton, 1986), 

and differentiation to profit from technological and non-technological innovation (Teece, 

1993) to name a few. However, the aforementioned models deliver a one-sided view of 

innovation as they are not meant to provide a comprehensive understanding of innovation in 

which actors internal and external to the innovating firm are considered. As such, these 

models do not suffice as a representation of all types of innovation models. On the other 

hand, Rothwell’s (1994) generations of innovation do present a comprehensive view of 

innovation and the paper also provides a commentary on how innovation processes have 

evolved over time. In other words, it has analysed how innovation processes themselves have 

undergone innovation. Due to this extensive discussion of a highly diverse set of innovation 

process models, the present paper will position this theory more centrally for the remainder 
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of this study because it argues Rothwell’s models sufficiently represent innovation models of 

all types. Meissner & Kotsemir (2016) elaborated on the known generations of innovation 

models by including an additional sixth generation that was identified after Rothwell’s study 

was published, shown in Table 2. The general pattern that can be observed from every 

subsequent generation is an increase in complexity, inclusion of additional actors external to 

the company with influence over the innovation process and change of scope; from meso to 

micro. 

Table 2: Innovation models evolution in historical perspective 

Generation Innovation 
model 

Period Authors of 
fundamental 
ideas 

Essence of the model 

1 Technology 
push 

1950s-late 
1960s 

Usher (1955) Linear process 

2 Market (need) 
pull 

Late 1960-
first half of 
1970s 

Myers and 
Marquis (1969) 

R&D on customer 
wishes 

3 Coupling 
model 

Second half 
of 1970s-
end of 
1980s 

Mowery and 
Rosenberg 
(1979) 

Interaction of different 
functions 

 Interactive 
model 

Rothwell and 
Zegveld (1985) 

Interactions with 
research institutions 
and market 

4 Integrated 
model 

End of 
1980s-early 
1990s 

Kline and 
Rosenberg 
(1986) 

Simultaneous process 
with feedback loops; 
‘Chain-linked model’ 

5 Networking 
model 

1990s Rothwell (1992) System integration and 
networks (SIN) 

6 Open 
innovation 

2000s Chesbrough 
(2003) 

Innovation 
collaboration and 
multiple exploitation 
paths 

Note. The two models in the third generation are conceptually the same. The one developed by Rothwell & 

Zegveld (1985) is an adaptation of Mowery and Rosenberg’s (1979) model that was aligned more with the 

innovation models of the prior generations. Reproduced from Meissner & Kotsemir (2016). This table is 

distributed under the terms of the Creative Commons Attribution 4.0 International License 

(http://creativecommons.org/licenses/by/4.0/).  

Although substantive testing and internal control interact complementarily in the audit for 

which reason separating them completely would be erroneous, both practice and literature 

emphasise the dissimilarity of their respective innovation processes.  

 As reported in the ‘Substantive testing’ section, this aspect of auditing is driven by 

both demand and technological capabilities: a specific need becomes known to the market, 

for instance the need for a method that can evaluate large amounts of data efficiently, and an 

internal or external organisation to this market with the needed technological competencies 

available may develop a solution that pointedly addresses this need. This idea paired with the 

knowledge that continuous auditing has heavily been researched by academics logically leads 

to the conclusion that substantive testing seemingly behaves like a third-generation 

innovation process and more specifically the interactive model displayed in Figure 4, as 

defined by Rothwell & Zegveld (1985), which is a combination of the market-pull and 

technology-push models. 

http://creativecommons.org/licenses/by/4.0/
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Figure 4: Third-Generation Innovation Process - The interactive model (Rothwell & Zegveld, 1985) 

Like in the case of substantive testing, the changing business environment is the prime cause 

for ‘internal control’ to require innovation. However, the key drivers of developments in 

redefining acceptable levels of internal control are different. Innovations in this area are not 

instigated by a single actor, such as an individual or organisation, but are needed because 

environmental changes may begin to uncover an inherent structural flaw in the 

understanding of what constitutes ‘internal control’. As multiple parties, or arguably even 

society as a whole, have notable influence in this process, the best fitting innovation 

generation to approach reality must be one of the later, significantly more complex ones. 

Although the open innovation model does fit the complexity condition, it is does not seem to 

reflect the characteristic features of auditing the best such as extensive regulation, the degree 

of sensitivity of client data and secrecy in audit execution due to competition or 

independence. While the auditing market may not be described as ‘open’, it is most certainly 

typified as a complex network with actors communicating en masse, best portrayed by 

external auditors operating centrally in a wide array of research and regulatory institutions, 

and a heterogeneous base of clients. Therefore, the knowledge accumulation potential is 

distinctive of fifth-generation innovation (Du Preez & Louw, 2008; Meissner & Kotsemir, 

2016), pictured in Figure 5.  

 

Figure 5: Fifth-Generation Innovation Process – The Networking Model (Trott, 2008) 

As multiple studies have shown that employing both substantive testing and internal control 

in the audit is better than the sum of both parts, they should not be considered too 

separately. For this reason, this paper will not design two separate processes for substantive 

testing and internal control but will instead aim to incorporate the insights of Rothwell’s 

simplistic but practical third generation and complex but comprehensive fifth generation in a 

single innovation process design unless evidence is discovered against this approach. 
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2.3 Towards a conceptual framework  
Rothwell’s models are exceptional at categorizing innovation models from which basic 

design principles can be logically or indirectly derived using complementary research. 

However, their widespread use is not without criticism because the models were created to 

aid understanding of the evolution of innovation processes, not specifically to create them 

(O’Raghallaigh, Sammon & Murphy, 2011). As the nature of audit innovation is now better 

understood, the insights of Rothwell should be expanded upon by exploring literature from 

other areas of science that may lend themselves additional support in the design of an 

innovation process fit for auditing.  

2.3.1 Initial structure of an external audit innovation process 
It is demonstrated in this paper’s introduction that structure is the key to successful 

innovation in the audit. To maintain control throughout the design process, the design is 

first conceived at a basic project level after which design principles from diverse but relevant 

research areas are added to modify it into a process. The first among these areas is therefore 

one that pertains to the initial structure of an innovation project. A variety of models exist 

that attempt to capture the essence of what encompasses an innovation project while 

simultaneously segmenting the whole into clearly defined sequential stages. Although there 

is some amount of discussion among innovation scholars on nomenclature and the correct 

quantity of stages, this study has identified the following stages to reoccur most commonly in 

service innovation: 1. Idea generation, 2. Idea screening, 3. Pilot testing, and 4. 

Commercialisation (Godin, 2008; Reibenspiess, Drechsler, Eckhardt & Wagner, in press, 

“4.2.2. Design principles”, para. 4). According to authors in this field, the goal of the first 

stage is to collect sufficient diverse ideas that are only loosely filtered, for instance with the 

only limiting criterium being that they should be applicable to the service in some way. In the 

second stage a more rigorous selection will take place so only those ideas with practical 

potential will continue to the pilot testing stage, where ideas are further developed, refined, 

and tested. Lastly, in the commercialisation stage ideas that have successfully been tested 

will be implemented more widely in the services an organisation offers and can start to gain 

returns through increased service quality or service efficiency on the resources that have 

been invested in developing the idea. 

 In his pursuit to develop a structured, serviceable tool for new product development 

management, Cooper (1990) added gates after every stage indicating that a formal decision 

needed to be made before an idea could pass on to the next stage of innovation. This idea was 

first conceived to uphold quality by including quality control check points in the form of 

gates, and to add structure to an otherwise chaotic process, a description innovation in 

auditing has proven to be akin to. However, to design a process a linear structure such as the 

one defined currently does not suffice because it can only be applied when an innovation 

project has already been started. The knowledge required to elevate a project to a process has 

been found in business process management literature. Within this area of science, Smart, 

Maddern & Maull (2009) distinguished three essential concepts with accompanying 

questions about which pieces of information need to be gathered before a project can 

responsibly be initiated: 1. Conscious – Are we aware of the goal of the project and how to 

achieve this?, 2. Macro – Are the critical tasks and activities across different hierarchical 

layers planned from start to finish?, 3. Centrality – Is the process integrated and 

continuously improved? All three concepts have implications on the process form so far.  

 Firstly, Conscious. Before ideas are generated a decision needs to be made on which 

aspect of the audit to concentrate innovation. The reason for this focus may be twofold: 

either an aspect of audit takes up a considerable amount of resources which may be 

unnecessary and is therefore treated like a problem that needs to be solved, or an innovative 

idea with potential has presented itself to the company that can be explored further. After 
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the goal of problem-solving or opportunity-exploration has been defined, the question that 

remains to be answered is whom to source ideas with. Due to the practical nature of this 

question, it is expected practitioners with field experience have the needed information 

about which type of collaborators are optimal for the established goal. The selection criteria 

for idea sourcing parties may therefore be studied during qualitative research, while possible 

idea sourcing parties are expanded upon in the following section. Secondly, just like deriving 

selection criteria the matter of Macro, which is planning of tasks across a company’s 

hierarchy, can also best be found during empirical research. Lastly, the two complementary 

faces of Centrality need to be included in the design, integration, and continuity. The former, 

the importance of which has also been emphasised in Rothwell’s fifth-generation innovation 

model, cannot be added to a company by a single intervention, but rather needs to come 

forth from a company’s mission, vision and thereby, culture (Baba, Falkenburg & Hill, 1996; 

Chen & He, 2009). As these are concepts outside the scope of this study, it will only be 

touched upon in the remainder of this paper. The latter dimension of Centrality, continuous 

improvement, can be added to the current innovation project structure, making it an 

innovation process. By adding feedback loops or an underlying evaluation and process 

improvement mechanism, the stage-gate model’s weakness, its linearity, is likewise dealt 

with (Curtin & Ramberg, 2017). 

2.3.2 Internal and external idea sourcing 
While idea generation is an activity, idea sourcing also includes the thought process of 

selecting with whom to generate ideas. Although innovation was traditionally performed 

almost exclusively in-house, the later innovation generations of Meissner & Kotsemir (2016) 

are shown to be increasingly more outward oriented with Chesbrough’s (2003) Open 

Innovation model going so far as to theorize a virtually uninhibited flow of ideas regardless 

of organisational boundaries. As the auditor’s network has a considerable influence on the 

redefinition of internal control, the audit innovation process should exploit external 

knowledge while avoiding to neglect available and valuable internal knowledge. Besides 

making use of all possible sources of information, an added benefit of consulting both 

internal and external sources lies in the nature of ideas they can generate: where externals 

contribute radical ideas to a larger extent, the ideas internals put forward are rated higher on 

the feasibility index (Poetz & Schreier, 2012; Corredor, Forero & Somaya, 2015). By 

collecting diverse ideas both novel and practical solutions to a problem can be further 

examined. This further strengthens the notion that ideas should not only be generated from 

homogeneous sources, but rather from various individuals or organisations. 

 Several methods exist towards leveraging internal knowledge. A significant amount of 

research is conducted, for instance, towards identifying success factors that are critical in 

employee knowledge-sharing. Like governing integration, however, these success factors are 

to a large extent a direct result of the degree of innovativeness of a firm and therefore by 

extension company culture (Ali, Gohneim & Al Roubaie, 2014). As this construct is only 

limitedly represented in this study due to its complexity and limited changeability a 

substantial amount of knowledge in this area is unusable in this research, which instead 

attempts to design and manage innovation in the short-, mid- and long-term through a set of 

interventions which affect innovative output more directly. Although field research may 

emphasise the effectiveness of others, one example of an innovation method such as this is 

intrapreneurship, given that a minimum of organisational trust and openness is present in 

the innovating firm (Rigtering & Weitzel, 2013). This method allows employees in a company 

to assume the role of an entrepreneur within a reasonable boundary of freedom. Employees 

passionate about an idea with demonstrable potential can in this case be granted the 

freedom and resources needed to further develop and commercialize it. To overcome the 

challenges in successfully employing intrapreneurship, Reibenspiess et al. (in press) have 
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derived a set of design principles: minimizing ambiguity and upholding enthusiasm for 

stakeholders. The authors concluded that enhancing transparency resolved both to some 

degree. In practice, transparency can mean to communicate idea evaluation criteria to 

participants, to publish an idea database allowing comparison, and minimizing throughput 

time, among others. Coincidentally, one of the benefits of stage-gate is the degree of 

transparency it allows; every stakeholder in the project can clearly be shown at what stage an 

idea is currently being worked on.  

 This transparency, Dankbaar (2019) found, is also imperative in organisations that 

collaborate with external parties. The specific type of collaboration this author researched 

are “Triple Helix” systems (Etzkowitz & Leydesdorff, 1995), which have overlap with the 

networking innovation model that was matched with auditing earlier in this chapter. A 

system such as this is one where academia, industry, and government, the three circles or 

helices, are tightly interwoven and collaborate extensively in research, development, or 

innovation. Although this formal collaboration occurs only limitedly in the network of 

auditors, their information sourcing abilities can be compared to those of Triple Helix 

organisations because of their engagements at various companies, learning institutes and 

governmental bodies such as municipalities. Design rules in this discipline mostly focus on 

fostering collaboration between heterogeneous parties, as Triple Helix systems are in essence 

merely a special type of collaboration.  

 Besides using the methods to increase transparency described by Reibenspiess et al. 

(in press), Dankbaar (2019) also instructed collaborators to clearly communicate goals, 

expectations, and resource commitments to their partners to avoid ambiguity and gradual 

loss of focus. Due to the large degree of overlap with the study of Smart et al. (2009), these 

are in large part already dealt with by the adapted stage-gate model. The last insight that can 

be derived from the Triple Helix case is the author’s recommendation to appoint one 

evaluator who collects and communicates information to both partners to ensure the original 

scope and goal of the innovation project is maintained unless all parties involved agree to a 

new direction. 

2.3.3 The conceptual framework and commentary 
The design principles that were gathered from diverse areas of science have collected in 

differing ways. Of some literary sources not all design principles were selected for use in this 

research, such as in the study of Reibenspiess et al. (in press) where not all design rules were 

useful due to a focus on a digital intrapreneurship platform rather than intrapreneurship in 

general. For other sources design principles were reformulated, like in the naming and 

selection of the right amount of stages in the design of the project structure. Other design 

principles were connected to areas for which they were not initially construed, for instance in 

the application of Triple Helix and business process management design principles in the 

specific context of audit innovation. Whatever their source, all relevant design principles 

have been compiled into a conceptual framework that is built specifically for the audit, 

shown in Figure 6. As mentioned in the introduction of this chapter, the set of design 

principles are not exhaustive by any means but form a satisfactory foundation on which 

wisdom drawn from practitioners can be added. 
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1. Idea Generation 2. Idea Screening 3. Pilot Testing 4. CommercializationGate 1 Gate 2 Gate 3

Gate 4Gate 0

Project decisions:
Goals, Idea 
Sourcing & 
Planning

Evaluation

 

Figure 6: Initial external audit innovation process 

The model distinguishes two views, termed the process and project view, to allow 

transparency to different types of stakeholders while maintaining clarity by only presenting 

the minimum amount of information that needs to be communicated (Mendelow, 1981). 

 All stages, denoted with a rectangle, and gates, denoted with a diamond, inside the 

dashed container comprise the project view. This view simplistically combines the ideas of 

the innovation funnel and Cooper’s stage-gate model and is deemed as being the right 

amount of information to present to a stakeholder classified as “Keep Satisfied”, “Keep 

Informed” or “Minimal Effort” in Mendelow’s stakeholder matrix, visualized in Figure 7. On 

the other hand, the more comprehensive process view is of value to those with a 

comparatively direct relation, the “Key Players”, to not only the project but also the strategic 

motivation behind launching the project. This distinction also implies that those assessing 

the project in gates zero and four are not the exact same set of individuals assessing the 

project in gates one to three, although overlap is a possibility.  

 

Figure 7: Stakeholder Mapping/Management Strategy (Mendelow, 1981; Walters & Kitchin, 2009) 

Like Smart et al. (2009) have prescribed, the first step to a process is deciding on what is 

currently needed the most and how this translates to a project goal. Once this is known, 

internal or external project partners are chosen, or a mix of both. After an acceptable 

timeframe is planned, gate criteria have been formulated for every subsequent gate in the 

project and the goals, resource commitments, and roles like the evaluator have been 

adequately communicated to all involved participants, the project passes to the project 

stages. Throughout these stages, all stakeholders of the project are to be updated on the 

project in a suitable way. Those with limited connection may only need to know the stage at 

which the project is currently operating while others like the project owner may need 

detailed checks and balances. As Reibenspiess et al. (in press), Dankbaar (2019) and Cooper 
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(1990) have emphasised: transparency is vital. At every gate, a formal decision needs to be 

taken to take the project to the next stage, redo the current stage, hold the project for a 

certain time or to altogether cancel it (Cooper, 2008). Once the project has concluded by 

passing through the commercialisation stage or by premature cancellation at one of the prior 

gates, the whole procedure needs to be evaluated. This may mean that activities in one or 

more stages can be performed better, goal setting needs to be improved or gate criteria are 

revised. The latter’s connection to evaluation is not seen in the figure because they will first 

need to be derived from field research before they can be evaluated.  

 With acceptable answers being found for the first three research sub-questions and 

the conceptual model posing as an initial answer to the fourth research sub-question, the 

next chapter will outline how additional knowledge from the field is gathered in this 

research’s pursuit to finding a definite answer to the fourth research sub-question as well as 

the main research question.  
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3 Research design 

3.1 Research structure 
“In what way can an innovation process of external audits best be designed to avoid the 

detriments of stagnancy?” is the research question of this paper. The first step towards 

understanding the problem was to find an explanation to why the problem of lacking audit 

change occurred originally. An answer to this question has been presented in the 

introduction after which the study progressed to the research’s main body: as the research 

question dictates, this study aims to find a comprehensive, accessible and fairly independent 

solution to this problem. Where fundamental research seeks to connect patterns in specific 

field research findings to develop or improve generalizable theories, other academic 

disciplines revolve around applying these theories in a specific, practical context (Kaldewey 

& Schauz, 2018). Applied research can assume several forms, but the constant among all 

variations is to give specific guidance once the current state is known (Niiniluoto, 1993). A 

relatively new approach to conducting applied research is design science research, which 

aims to create a new reality solving practical problems while doing so (Iivari & Venable, 

2009). This type of research does not have the weakness that basic research is oftentimes 

accused of having: research for the sake of knowing with no regard for practical applicability 

(Gulbrandsen & Kyvik, 2010).  

 As described in the introduction, this study has aimed to bridge the gap between the 

significant body of auditing research without a process focus and the substantial innovation 

process management literature without a focus on auditing. Accepting the notions that this 

gap is best negotiated using applied research and that introducing a new innovation process 

artefact requires extensive practical validation, this paper argues the proposed research 

question aligns the best with the design science research method. A structure of design 

science research has been specified in a paper authored by Offermann, Levina, Schönherr & 

Bub (2009) and can be seen in Figure 8.  

 

Figure 8: Structure of design science research (Offermann et al., 2009) 



26 
 

This method is a combination of the linear research methodology of basic science and the 

more cyclical research methodology of pure design science research and was adopted in this 

study because it allows some amount of design cycles while simultaneously enabling early 

completion of research stages which was helpful in making structured progress.  

 As seen from the figure, the first steps of the authors’ structure were already executed 

to identify the focal problem of this study. An initial consultation of literature and 

exploratory unstructured interviews have validated to a reasonable level of certainty that the 

external audit indeed does not change proportionally to its environment. A comprehensive 

literature study has also been completed to serve as the foundation to the initial design 

concept seen in Figure 6. The structure Offermann et al. (2009) have construed will not be 

followed exactly by this study because the literature study has highlighted the need for 

additional insights derived from practice. For this reason, not one, as proposed by 

Offermann et al., but two rounds of field research have been conducted after the problem 

identification stage, with the first being primarily exploratory in nature to support the 

solution design which contributed to an answer to the fourth research sub-question, while 

the second round served to confirm the validity of the design in the evaluation stage thereby 

definitively answering the last sub-question. The effectiveness of this somewhat altered 

approach is reinforced by van Burg, Romme, Gilsing & Reymen (2008) who emphasise the 

potency of a cyclical method and the balance between literature and practice, visualized in 

Figure 9. 

  

Figure 9: Design science methodologies (van Burg, Romme, Gilsing & Reymen, 2008) 

Incorporating the suggested changes to the research structure of Offermann et al. (2009) 

results in this methodology this study has adopted, presented in Figure 10. 
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Figure 10: Present research’s methodology 

3.2 Data collection literature review 
As seen in Figure 10, literature has been consulted three separate times during this research. 

The first time, literature served to provide academic information on the state of audit 

innovation which helped to verify the existence of this study’s defined problem. As this 

verification required extensive background knowledge, the collected information needed to 

be an accurate representation of the current state of literature on external audits and 

external audit innovation. As such, on the topic of audit innovation, recent insights 

(Dzuranin & Mălăescu, 2016; Appelbaum et al., 2017; Gepp et al., 2018), more seminal works 

(Trenerry, 1999; Little & Best, 2003), and a meta-study (Chiu et al., 2019) were consulted. 

Additionally, non-academic sources from institutions highly influential in the global or local 

(Dutch) approach to external auditing were similarly included because a disconnect between 

theory and practice was one of the possible factors to the defined problem (FASB, 2006; IIA, 

2013; IAASB, 2016; AFM, 2017). 

 The second time, academic insights were gathered and synthesised to gain an 

understanding of audit innovation in preparation for empirical research that was conducted 

thereafter. The defined research sub-questions were formulated in such a way to provide 

structure to this exploratory study. Following these questions, the contemporary and 

historical innovation of external audits was explored in-depth first, using various queries and 

non-academic sources from audit institutions to ensure the validity of this analysis. In 

addition to these ways of searching for sources, Littell, Corcoran & Pillai’s (2008) snowball 
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technique in particular proved to be invaluable in finding the most foundational papers on 

historic external audit innovation. In answer to the second and third research sub-question, 

numerous models of universal innovation processes were considered for their applicability to 

this research until two of Rothwell’s (1994) models were ultimately selected for reasons 

presented in the second chapter. Thereafter, a wide net was cast to compile a number of 

design principles derived from neighbouring areas of science. When researching unknown 

subjects, the biggest hurdle to finding relevant information was to refine the keywords used 

in the search query. This was handled by finding important studies in a field based on their 

citation index and using the keywords the original authors employed, given that these 

studies were sufficiently modern. Using this technique, the collective of design principles 

that was gradually being expanded determined whether newly introduced design principles 

added sufficiently to the current understanding of a good audit innovation process, whether 

they should instead be discarded, or whether the collective of design principles needed a 

reform. This has been repeated numerous times until the study of Smart et al. (2009) in the 

business process management literature was encountered and subsequently positioned 

centrally in what constitutes a good process. Henceforth, studies part of the collective of 

design principles were rarely removed because their insights could strongly be connected to 

each other. This process ultimately led to the creation of an initial external audit innovation 

process, the visual representation of which is pictured in Figure 6. 

 The third and last time literature was consulted, was during the designing stage. As 

the role of literature during this period was supplementary instead of pivotal like the 

previous time, no defined strategy was employed besides directly searching for the needed 

information. Literature was needed to score innovation techniques on four outcome 

variables, for which reason the names of the innovation techniques and outcome variables 

themselves were used as keywords in their respective search queries. The only matter that 

needed confirmation was whether other authors and this study employed the same definition 

of the given keywords.  

3.3 Data collection & analysis: pre-design 
Due to the exploratory nature of the needed qualitative data to contribute to an answer to the 

fourth research sub-question, the first round of empirical research after the methodology 

was established consisted of interviews with a diverse set of participants (Edwards & 

Holland, 2013). While the interviews had to be comparable in some capacity because 

different participants could have applied contradictory design rules, they should have also 

allowed both the participant and interviewer enough freedom to explore interesting topics 

that were unexpected when the interview questions were created. For this reason, semi-

structured interviews were conducted because they struck the right balance between 

structure and freedom of creativity (Galletta & Cross, 2013). Compared to structured 

interviews, semi-structured interviews are admittedly less objective. This was accepted in 

this case because creativity is an integral part of design science research, which inherently 

means stripping away freedom for the sake of objectivity would be unwise (Baskerville, Kaul, 

Pries-Heje, Storey & Kristiansen, 2016). 

 Chosen interview participants internal to the auditing company were a representative 

sample of auditors along various layers of the hierarchy and innovation professionals with a 

weaker link to auditing specifically, but with a lot of experience in innovating in an auditing 

firm, presented at the end of Appendix I. Although interviewing external participants to the 

firm would have been worthwhile because it is expected they may have had several unique 

design requirements different from internal participants, this was not further explored due 

to extensive communication delays. Though unfortunate, it is assumed interviewing a 

diverse group of internal candidates nevertheless holds an acceptable amount of conclusive 

power. Interviews were terminated once an acceptable level of information saturation was 
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reached, a technique as described by Eisenhardt (1989). The present paper noted a 

significant decline in concept newness from the ninth interview and asserted only a marginal 

amount of arguments were introduced during the eleventh interview signalling information 

saturation was imminent. The twelfth interview was therefore marked as the final one. 

 To find an answer to the fourth research sub-question interviewees have been asked 

about their own design requirements and design principles. Hereafter, analysing the 

interviews to find validations or contradictions in the complete body of design principles and 

requirements collected from both literary and field research contributed to a concrete 

answer. An example of a design requirements that may have been discussed is what kind of 

artefact will suffice in solving the given problem. For instance, before the interviews took 

place there was an unknown level of detail that the innovation process needed to adhere to. 

Although a main list of interview questions was established before the first interview took 

place, this list has been adapted to better accommodate the introduction of new and relevant 

concepts. This period of adaptation of interview contents was limited to the first five 

interviews to ensure the interviews were sufficiently comparable. After the fifth interview 

had been conducted, only minor changes have been made to the interview guide, presented 

in Appendix I, for instance in cases where formulations were revised. As the interviews of 

this round are semi-structured in nature, the interview guide has not been explicitly followed 

when the interview topic and candidate indicated it was better to deviate.  

 Due to the specificity of this research, the interview questions, presented in Appendix 

I, have not been copied from other scientific authors but were instead independently 

designed. They have hereafter been verified on both academic and professional quality by 

this research’s supervisors. The targeted duration of an interview was between 30 to 45 

minutes, while the actual average time amounted to 55 minutes. This overshoot was 

attributed to the variance the freedom of a semi-structured interview elicited. Although 

interviews would preferably have been held in person, this was not possible due to the 

COVID-19 pandemic. The interviews were therefore alternatively conducted and recorded 

using Google Meet. These recordings have not been shared with anyone besides the 

interviewer and interviewee to safeguard privacy.  

 Interviews were transcribed and coded in their original language after which they 

were translated to English for analysis. Open coding was done using a non-exhaustive list of 

previously hypothesised design principles based on the literature review and new codes the 

use of which emerged during the coding phase of analysis as new interviews brought about 

more practical insights. Due to the exploratory nature of the interview and the diversity of 

interview candidates a significant amount of codes needed to be made. Unambiguous coding 

was deemed awkward in Excel for which reason QDA Miner Lite 2.0.7. was used because it 

aids the researcher in axial coding; examining possible relationships between the themes to 

uncover below-surface level needs the interviewees might have when being part of an 

innovation process (Cassell, Symon & King, 2004; Corbin & Strauss, 2014).  

 The coding stage concluded with axial coding as it was opined that selective coding 

would introduce oversimplification that was incompatible with the complexity of innovation 

process design. As the analysis in the following chapter will show, a priority ranking has been 

made of the most significant axial codes which fulfils a similar purpose to selective coding 

without resorting to unusable oversimplification. The design principles with significant 

overlap are deemed highly influential and may therefore be selected to be a concept of 

priority in the axial code list, while design principles with no overlap at all might be 

interesting points of contention, which may or may not be considered while redesigning. As 

this study attempts to design a process fit for auditing companies in general, design 

principles that are expected to be specific to the internship company exclusively will be 

prioritized lower. 
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3.4 Solution design  
There exist many approaches to go about making a solution design in design science research 

(Peffers, Tuunanen, Rothenberger & Chatterjee, 2007). While some authors choose to 

minimize the complexity of this stage’s structure, others have divided the process in clearly 

definable steps. An example of the former is a relatively simple structure described as a 

search for an adequate but not necessarily optimal solution that does not explain itself 

beyond stressing the importance of iterations and balancing different configurations of 

solutions in the design space taking into account design requirements (Hevner, March, Park 

& Ram, 2004). On the other hand, the study of Evbuomwan, Sivaloganathan & Jebb (1996) 

identifies three distinct stages of design, being 1. Divergence, 2. Transformation and 3. 

Convergence.  

 A combination of the two would imply to start the design stage by collecting the most 

vital design requirements to build the design space: the realm of possibilities. Within this 

space, the first stage of Evbuomwan et al. (1996) is engaged: divergence. With the result of 

axial coding positioned centrally, creative thinking will demonstrate in which different ways 

the most important design principle or principles can be satisfied. During the second stage, 

Transformation, described as relying on “high-level creativity, flashes of insight, changes of 

set and inspired guesswork” (Evbuomwan et al., 1996, p. 303), a pattern should be imposed 

on the results of the divergence stage that is fitting for a single design. This means that a 

choice is made between the different possibilities in the divergence stage, or a combination 

of multiple possibilities that can, besides the most central concepts of axial coding, best 

realize the other design principles as well. From this point on, the third and last stage is 

convergence, where alternatives are weighed and either adopted in the main design or 

discarded entirely while constructing the chosen design to be as concrete as possible.  

 This method was the one executed during this research because it guaranteed a 

design that meets the design requirements while simultaneously sufficiently considering 

different possibilities within this space. A disadvantage is that this approach does not 

guarantee an optimal solution, but it is questionable whether a solution such as this even 

exists in the first place. Additionally, the second round of empirical research still left room 

for the design to be refined further, which made the need for an initial optimal design 

redundant altogether. This similarly means that no formal answer can be found for the 

fourth research sub-question because this requires a best design to exist. Henceforth, this 

research has worked towards a design that addresses the problem stated in the introduction 

acceptably instead of optimally. The following subchapter will elaborate on the details of the 

second round of empirical research.  

3.5 Data collection & analysis: post-design 
The insights from the interviews were used in the first design artefact to aid improvement of 

audit innovation processes. A second round of empirical research was conducted to validate 

this design and to collect additional feedback that could be used to refine the innovation 

process, which ultimately resulted in a definitive answer to the fourth research sub-question.  

 As the design would become a tool usable to decision-makers in audit innovation, the 

best validation candidates needed to have a profile that matched this description. As these 

individuals are firstly not available in abundance and secondly hard to reach due to their 

seniority, these conditions severely limited the research form options. As thirty respondents 

is a commonly used rule of thumb for an acceptable amount of conclusive power during 

statistical analysis, distributing cross-sectional surveys was impractical (Sawilowsky & 

Markman, 2002). Focus groups were for similar reasons difficult to be executed, mainly due 

to the accessible number of participants and schedules that needed to facilitate a group 

experiment. For these reasons, an interview was chosen as the appropriate research tool. 

 Venable, Pries-Heje & Baskerville (2016) have developed a framework for the 
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evaluation of design science research artefacts. Among others, the goals of evaluation are 

how well a designed artefact will achieve its primary purpose, how the artefact scores on 

performance measures such as utility, quality, and efficacy and whether it can be discovered 

why an artefact works. This is adopted in the interview guide of this round of empirical 

research, presented in Appendix II. As the validation interviews were more free form in 

nature than the exploratory interviews, this guide was primarily used as inspiration, not as a 

guide in the traditional sense that is followed precisely. Two interview guides have been 

made to reflect the different backgrounds of the two validation interviewee types. As the 

instrument this study has designed was not implemented, the evaluation done was of the ex-

ante type: an evaluation that attempts to predict the impact of the design of future situations 

(Stefanou, 2001). To ensure this predictive type of evaluation would meet the evaluation 

goals of Venable et al. (2016) with sufficient academic rigour, the validation interviews were 

conducted in a similar way an audit is performed. This means that the artefact underwent 

substantive testing by interviewing auditing decision-makers who can judge whether the 

instrument performs acceptably on usefulness, quality and clarity, and on internal control by 

interviewing candidates with an academic background in innovation and design science who 

can determine whether the process that lead to the creation of the instrument was 

formulated and executed correctly. Both types of interview candidates are interviewed twice, 

adding to a total of four validation interviews.  

 Furthermore, Figure 10 shows a redesign was made in accordance with the findings 

of the validation interviews, which were not analysed as formally as the previous round of 

empirical research was. As not every suggestion coming forth from the validation interview 

will warrant a redesign, a distinction is made between the suggestions that are adopted and 

those that are discarded.  

3.6 Reflection 
Precautions were taken during the design of the used research methods to ensure validity, 

reliability, and reproducibility.  

 Firstly, to safeguard construct validity a conversational style of interviewing was used 

in both rounds of field research to continually gauge and amend a possible mismatch 

between the interviewer’s and interviewee’s understanding of important concepts, such as 

what exactly constitutes innovation. It was expected that observations in favour or against 

the implementation of certain innovation techniques may have had issues with internal 

validity, because empirical evidence of a design principle working in a specific context may 

not mean that a cause-and-effect truth can be concluded. The risk of this phenomenon 

occurring was mitigated in both rounds of field research by using triangulation, which is a 

method that increases the credibility and validity of research when different research 

methods lead to the same observation (Noble & Heale, 2019). Triangulation is expressed in 

this paper by interviewing multiple individuals who were semi-randomly selected to have 

relevant knowledge and experience, but diverse backgrounds. If coding would have 

demonstrated most interview candidates agreed on the efficacy of a certain design principle, 

it could reasonably be concluded to be true, thus having a strong degree of internal validity. 

Moreover, if this majority consisted of a group of candidates with a dissimilar background, it 

coincidentally signals generalizable potential, thereby supporting external validity. 

Comparing these empirical findings with the result of the literary synthesis is an additional 

way triangulation was performed during this research.  

 Like validity, reliability was similarly carefully considered. In both types of 

interviews, the most pivotal questions were posed multiple times using alternative 

formulations. Logically, if the respondent would give a similar answer to both or all 

questions regarding the same concept, they are assumedly more reliable. Aside from moral 

considerations, providing anonymity also aided reliability because respondents will have 
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perceived more freedom in giving the actual answers they may have had to a question. 

 Lastly, this research can be deemed trustworthy because it is very replicable. No 

special circumstances made this study possible, for which reason any scholar wishing to redo 

parts of this study are able to if they so wish. The methods, similar participants, and 

interview guides, in Appendix I and II, are available to review researchers. 
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4 Analysis 
 

The goal of conducting qualitative interviews for this study was to gather insights relevant to 

designing an innovation process in an auditing firm. As the interviews were exploratory in 

nature, using the interview guide presented in Appendix I, no guarantee can be given that all 

relevant subjects and concepts have been discussed. Eisenhardt’s (1989) method mitigates 

this to a sufficient degree and prescribes to terminate interviews once information saturation 

occurs. Although this term’s definition does leave room for subjectivity, the current paper 

did observe a decreasing trend of newness of concepts as additional interviews were 

conducted. Where the former eight interviews each contributed significantly new insights, 

the latter four supplied little new concepts but did provide new perspectives on already 

known subjects, thereby either confirming or contrasting findings from earlier interviews. In 

total, 12 interviews have been conducted, the analysis of which will be presented in this 

chapter. The analysis will conclude with a comparison of the isolated results with findings 

from literature after which a design proposal is made and presented in chapter five. 

4.1 Discussion of key concepts 
Though exploratory in nature, the number of discussed topics is not too abundant. The most 

significant topics are ranked on subjective importance in innovation processes in Table 3, 

which excludes minor topics. The importance ranking of concepts is based on frequency of 

occurrence in interviews, the degree of discussed depth, presumed impact on the design and 

the degree of consensus among interview candidates.  

 Firstly, the former of these four is of importance because the interviewer has 

exercised caution in steering the conversation, meaning that the number of interviewees who 

introduced a subject did so most commonly out of their own volition. Secondly, when a 

subject has been discussed comprehensively, most interviewees chose to engage in this type 

of conversation because they regarded the subject to be of comparative significance. Thirdly, 

if a subject has been perceived as important using the prior two criteria, it is only relevant to 

this study when it also plays a direct role in the design proposal. Those subjects with only 

limited potential to be included in the final design will therefore score lower on the 

importance ranking. Lastly, subjects on which there is a large degree of consensus among 

interview candidates should be similarly represented in the design proposal, given a positive 

or neutral theoretical base. Subjects on which interviewees are split are assumed to be less 

critical in the performance of the design and therefore of lower importance and priority.  

 For completeness’ sake, Table 3 also includes concepts outside the scope of this paper 

when they have shown to be influential determinants to the innovative output of a firm. 

Although more talking points have been discussed during the interviews, they can be deemed 

to be below this study’s subjective threshold of importance on the same criteria with which 

the ranking was established. Out-of-scope subjects will finally be discussed at the end of this 

subchapter.  
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Table 3: Concepts of significance discussed in interviews 

No.  Concept Description 
1 Idea selection The process of approving and rejecting ideas for innovation  
2 Process formality How formally an innovation process is executed 
3  Bottom-up facilitation The way in which employees are enabled to innovate  
4 Development Methods towards developing greenlit innovation ideas 
5 Opportunity 

identification 
How ideas with which to innovate are sourced  

6 End-user involvement Idea validation and degree of intimacy in end-user 
involvement 

7 Regulatory 
restrictions 

Auditing-specific quality control regulations influential in 
innovation  

8 Innovation 
documentation  

Methods towards documenting ongoing and completed 
innovation projects 

9 Innovation timing When in the audit cycle to allocate time towards audit 
innovation 

10 Knowledge sharing*  The way in which ideas are shared internally in a firm 
11  Company specifics* Non-generalisable concepts such as company culture and 

structure  
*Concept is out-of-scope.  

4.1.1 Idea selection  
This subject has been discussed more extensively than any other significant interview topic. 

Although there have been varying degrees to how forgiving or rigid idea selection should take 

place, all interview participants agreed that there needs to be a stage where ideas are 

weighed and judged after which they are either accepted or discarded. A judgement such as 

this one can only be made when three questions have been answered, being: Who should be 

responsible for selecting and judging ideas, how are these actors connected to an auditing 

firm’s structure and what selection criteria are applied? 

 Starting with the first, identifying those who weigh and greenlight ideas. Participants 

agree that representatives of different functions should collectively look at the worth of ideas 

although the exact configuration differs moderately. The bare minimum characteristic in a 

selection committee member is understanding of the selection criteria and strategic direction 

of a firm’s innovation goals. IT and data specialists need to be present during the selection 

process as it is highly common for audit innovation projects to involve automation through 

scripts or tools. One interviewee noted a common pitfall of software innovation: “Senior 

directors look at software innovation as a one-time payment, but they forget that as soon as 

Google releases a new browser you need to be able to update your software package. That 

cost is not insignificant!” Additionally, the committee as a whole should have the power to 

allocate budget towards projects that are deemed realistic. This implies employees in the 

higher regions of a company’s hierarchy need to be represented as this is where this power 

most commonly resides. Although not all participants agree, one interviewee was not 

convinced a member to a committee such as this needs even understand auditing: “Everyone 

can understand the basics of an idea just by receiving a description. If you are not able to 

explain in one sentence why your idea fits our strategy, it is a bad one.“ Another interviewee 

countered this opinion by explaining that the worth of some ideas is hard to capture 

quantitively in a business case, for instance those that enhance auditor satisfaction or audit 

quality, the latter being a construct especially notorious for its eminent complexity. As 

auditing is a heavily regulated field some interviewees have argued it is critical to include a 

quality control representative as early as possible. Although this notion of changing ideas to 

comply with regulations at an early project stage does hold merit because it allows for cost-

effective change as opposed to change during later stages of development, others opined this 
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may discourage idea holders to present their ideas to a selection committee because the high 

initial demands of an idea can be perceived as an obstacle. The latter group does note that 

this quality control on regulation should be included somewhere during an innovation 

project, but not as early as during the selection stage. In part because of the aforementioned 

reason, but also because ideas can be slightly reshaped to adhere to regulation for which 

reason it does not need to be included in the black-and-white consideration that is idea 

selection. Lastly, a couple of interview participants appealed to including an end-user, such 

as an auditor or auditing client, to idea selection to ensure the opportunity the idea aims to 

exploit is valid. One participant went so far as to stating that involving end-users in idea 

selection to be “The most critically important design rule to apply”. While involving end-

users in innovation has seen strong support, formally involving end-users in the decision-

making of idea selection was met with firm critique. The main reason most interviewees 

protested giving end-users decisive power was that they may not be aware of the restrictions 

of the innovating environment in which ideas are further developed. For external end-users 

this may mean they do not know how strict auditing regulations are, while internal end-users 

can be unaware of the strategic goals of innovation champions in the higher regions of a 

firm’s hierarchy. In both cases, this implies end-users do not possess the necessary 

knowledge to make selection decisions.  

 Secondly, the way a selection committee operates in a company’s structure has during 

the interviews been found to be significantly more important than was previously assumed. 

Field research has indicated three ways this can be organized: Centralised, decentralised or 

idea selection using a mix of both. Idea selection is done centralised when all ideas in a 

company are sent to the same place or committee, who are therefore by definition aware of 

all completed and ongoing innovation projects. This is beneficial because two projects that 

aim to exploit the same opportunity are not both accepted separately. A committee such as 

this can connect the idea holders of both projects to form a champion team to undergo the 

innovation project together. While this does sound good in theory, in practice this brings 

about a noteworthy delay between idea submittal and judgement because of bottlenecks. 

Idea submittal will not always be spread equally over time and a single idea processing unit 

is more susceptible to this than the opposite, decentralised selection. One participant noted 

the contradiction between innovation and the traditional way to go about idea selection: “I 

understand [centralised idea selection] doesn’t sound innovative, efficient, agile or modern, 

…, but this is something I see going wrong in other companies. People don’t know what their 

colleagues are doing, and the result of innovation is not maximised.” Decentralised idea 

selection lacks the oversight of centrality but makes up for it by a selection process that is 

more streamlined. As these forms are contradictory, opinions on centrality were highly 

polarised. However, two interviewees noted that a combination of both exists: "Once you 

have an idea, you need to find approval, but you need to centralise this somewhere. You want 

to make the first selection very small though, that you’re asking idea holders: what is the 

needed time investment? Below 20 hours? We aren’t even going to think about it, have fun! 

What I do want to know is how it aligns with the goal of [company], but the rest doesn’t 

matter.” In other words, a decentralised pre-selection can be done firstly to ensure the very 

unrealistic ideas are weeded out after which they are subjected to the more rigorous 

centralised selection. This form benefits from characteristics of both methods of centrality 

because the pre-selection can be done informally and therefore quickly which unburdens the 

central selection committee, which preserves oversight.  

 Thirdly, which selection criteria are relevant, and which are not? Although the exact 

criteria have not been discussed very deeply, a number of concepts warranting a place in idea 

selection have seen discussion frequently. Examples of these are required investment, 

estimated impact on business in time or money saved, involved departments, and needed 
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expertise or support. Besides factors regarding the business case, other performance 

measures include complexity and strategic alignment. Aside from regulations, another 

auditing-specific selection criterium exists. To uphold audit quality, companies are required 

by international law to change their external auditor every eight years, called the auditor 

rotation. Although generalisable potential can be an important selection criterium for 

innovation projects because it measures how often the results of a project can be reused, 

sometimes one client is large enough by itself to warrant an acceptable amount of gains. 

However, if the auditor is at the end of its rotation it should be considered whether the 

investment is worth only a short period of collecting returns. Though this is technically part 

of other business case-related KPI’s, this is a consideration that needs to be done by all 

auditors. 

 Interviewees remarked that the used criteria should be formulated as understandable 

as possible, one interviewer going so far as to requiring “monkey proof” criteria. Hereafter, 

they should be transparently publicised to everyone who is willing to submit an idea. For 

some performance indicators like needed budget, unambiguity is not challenging because the 

expected return of a project can be paired with a range of acceptable budgets. However, for 

concepts like strategic alignment and needed expertise, unambiguity may be harder to 

achieve for which reason the wording in the criterium key should be carefully formulated. 

4.1.2 Process formality 
An unsurprising concept also heavily featured in process management literature is the 

degree to which a process is built and executed formally. Though thoroughly discussed 

during interviews, there was little discussion among participants on how to go about 

resource commitment, building the underlying project structure, and stopping projects of 

which the progress or feasibility turned out to be insufficient, with some interview 

candidates even specifically mentioning features of stage-gate: “The gatekeepers should take 

unambiguous decisions about whether or not an idea is allotted funding or not. When a 

project is funded, however, then support and guidance should be offered too.” All 

participants agreed resources need to be formally committed once selection has been 

approved after which this should be followed through. Moreover, the project structure 

should consist of clearly defined stages which need to be passed through sequentially. This 

means that a project can only continue to the next stage when the previous stage has been 

adequately completed which will increase transparency and unambiguity for all stakeholders 

involved. Furthermore, projects that have gotten funding but only progress limitedly and are 

no longer realistically completable should formally be cancelled. To keep track of progress, a 

monitoring mechanism should be in place to be able to compare actual progress with a 

defined minimum rate of progress where falling short of this rate means a project will be 

cancelled. Another way, as described by an interviewee was: “Have project teams pitch the 

current state of their project in 5 minutes, like they do in Dragon’s Den! Every project team 

should do this every 2 months, after which at least 2 projects should be killed.”  

 The degree of consensus among participants may leave one wondering why successful 

process formality is so hard to achieve in the first place. As quoted by an interviewee: “Firing 

employees is something that hurts, yet we do it. Then why don’t we also do it with innovation 

projects?” Human nature seems to be the leading cause to reluctance of carrying out what 

everyone seems to agree on. This, however, only reinforces the urgency to implement 

formality.  

4.1.3 Bottom-up facilitation 
The amount of overwhelming support in favour of bottom-up innovation, and as part of this 

intrapreneurship, was quite unexpected. Participants were passionately enthusiastic about 

the ability of employees, regardless of place in the hierarchy, to generate and further develop 
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ideas for which reason a significant number seemed to discuss bottom-up innovation as the 

most usual way to conduct innovation. To facilitate this, support should be offered to those 

willing to champion an innovation project such as this. Aside from the basics such as funding 

and time, both of which are oftentimes only reluctantly allocated when returns are not yet 

certain, what idea owners seem to need most commonly is expertise. One participant 

remarked a common pitfall: “If you ask me to be a project manager when building a house, it 

is guaranteed to fail. That is not where my expertise lies.” While idea owners might be 

passionate or a visionary to some degree, it is rare for them to possess all required 

capabilities to bring their idea to life. Different solutions to this exist according to 

interviewees, such as forming champion teams with developers, training employees digitally 

allowing them to develop themselves or creating a full-scale innovation support team who 

can, among others, creatively challenge the idea owner to increase quality, bring them into 

contact with relevant parties who can provide feedback, help them write a business case or 

handle auxiliary tasks like internal or external marketing. Though many participants listed 

these diverse ways in which they could be aided as an idea owner, some did emphasise the 

need to continuously assess the added value of a support system such as this. “You should be 

able to specify what you have done with the time and budget that was allocated to your 

project. If someone questions you about that and you respond: “I was innovating!”, it 

becomes very easy [for decision-makers] to say that you should go back to auditing.” 

Although innovation is a creative process, at some point should investments be met with a 

monetary return.  

4.1.4 Development 
Though technically part of bottom-up facilitation, development has been discussed heavily 

in-depth for which reason it is presented as a separate topic. Once an idea has been greenlit 

and funding is allocated, it remains to be built. The best way to go about this may be reliant, 

more than other topics, on the firm this must be implemented in. Where some firms may 

prefer to exploit their current development capabilities, others choose the flexibility of hiring 

external developers on a project basis, while others may want to hire full scrum teams to 

assist in developing full-time. Which method to choose relies for a large part on the current 

state of a firm. If it does not have any developers, hiring full scrum teams are colossal 

investments which are only worth it if it has innovative capabilities to back it up. On the 

other hand, exploiting back-end development skills of current employees is possible though 

dependent on those with the necessary skills to come forward voluntarily after which 

facilitation, switching time off their primary function to developing, becomes critical.  

 A small subset of interviews remarked the importance of valid testing. This means 

that several tests, including stress tests, should take place in environments similar to those 

the tools intended for real-world application will face. One interviewee reminisced on a 

project where this was not handled diligently: “So the testing team needed an SAP client for 

their testing. They chose a small SAP client with around 600 transactions. “Okay, it seems to 

hold up during testing!” Then when it was rolled out to its intended target firm, a 

multinational with approximately a billion annual transactions, it failed spectacularly.”  

 For the reasons mentioned earlier, there does not seem to exist one best-practice that 

is generally applicable to all auditing firms except the reality that all firms in this field will 

need to decide, at some point, on how to deal with the issue handling the development stage 

of innovation projects. 

4.1.5 Opportunity identification  
The topic of opportunity identification, the stage prior to idea selection, has also been 

discussed thoroughly. The discussion around this subject in comparison to idea selection was 

less detailed but more comprehensive. As bottom-up innovation was emphasised greatly in 
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auditing, sourcing ideas from auditors is a logical first step. Interviewees roughly categorised 

two types: ideas sourced by a targeted approach using brainstorm sessions among others, 

and through serendipity: facilitating and exploiting “eureka moments”. Though less 

represented in the interviews, top-down innovation through extensive root-cause analysis 

can complement the smaller, task-oriented ideas garnered through bottom-up innovation 

with solutions to structural, large-scale problems encountered in auditing. A surprising 

number of interviewees commented on “expert blindness”, the phenomenon where the 

familiarity of experts with the status quo in their field inhibits them from identifying 

opportunities for change or improvement, or lacking vision altogether. To get their point 

across, an anecdote dubiously attributed to famed car manufacturer Henry Ford was quoted 

twice by different candidates: “If I had asked people what they wanted, they would have said 

faster horses.” Although some interviewees claimed the influence of this concept was 

marginal at worst, it should not be overlooked in a process designed for auditors in general. 

To mitigate the influence this phenomenon may have, many agreed an unbiased perspective 

was needed in this case. Individuals who could fulfil this role would need to be “untarnished” 

from the current situation but possess a minimum amount of knowledge about auditing. A 

background in automation, robotics or artificial intelligence would help them recognise 

possibilities for improvement while curiosity or knowledge of innovative techniques convert 

possibilities into solutions. Two interview candidates noted that trainees fit this description 

most suitably.  

 Idea sourcing from outside the organisation was also mentioned as a possibility. As 

auditors encounter the internal audit departments of their clients, they may notice newer or 

better ways to perform their own audit. Participants who brought this up would also state the 

sensitivity of regulations in this area. To audit clients using their own audit practices would 

undermine the value of external auditing. While this does not mean these techniques are 

unusable, it does indicate quality control should be trodden with carefully in these instances.  

 To ensure identified opportunities are actual opportunities, they need to be validated. 

All interviewees agree on this but there is some discussion on how this works in practice. 

Where some argue end-users should be involved from problem identification to ideation, 

others state that a solution to a valid problem should only be presented to end-users once it 

has a clear form to avoid uncertainties in communication. According to a few participants, 

generalisable potential of an innovation project should always be a goal of any innovation 

project. Caution should be maintained in cases where an end-user is also the sole testing 

partner, because a success of a project such as this does not signify this solution is applicable 

to other end-users, who may not even experience the identified problem as such. As one 

participant put it: “The whole project was done with one client. This meant that the tool was 

completely specified to this particular case. When you try to generalise this to other cases 

this is something you need to address. “Do we get the same information if we apply this tool 

to another client’s case? No!”” 

4.1.6 End-user involvement 
Involving end-users is essential in successful innovation, a notion all interview participants 

agreed on. The degree of intimacy with which to involve end-users differed moderately from 

interviewee to interviewee. While some advocated an approach where ideas were validated 

initially using end-users followed with primarily in-house development before 

commercialising, following the reasoning of: “We are project matter experts, nobody outside 

our company can give us input we are unaware of ourselves”, others sharply contradicted 

this: “Nothing is more deadly than developing an innovative idea after which you try to offer 

it to clients who inform you: This is not what I meant.” They preferred a method where end-

users were involved during totality of the innovation project, every step of the way.  

 Some interviewees also mentioned the possibility of formally collaborating with end-
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users, to develop a tool that is targeted at the audit of specific external auditing clients. The 

prime benefit is that ideas are intensively validated, development and testing can be done in 

a realistic environment and pricing is clear and transparent for both parties from an early 

stage in the innovation project.  

4.1.7 Regulatory restrictions 
A moderate number of participants have stressed the special regulations the auditing firm 

needs to adhere during innovation efforts. As seen in the idea selection section, 

incorporating a quality control team on regulations during formal idea selection has both 

positive and negative sides. Regardless of this team’s stage of introduction during an 

innovation project, the way a hard requirement is woven into an innovation process is a 

delicate endeavour. While some, mostly senior, interviewees merely stated that heeding 

auditing rules is a necessity, their junior counterparts observed a significant difference in the 

relation between the innovation team and quality control being one of dialogue as opposed to 

an inspection with a binary assessment. Just like the audit has evolved over time to become a 

collaboration between external auditor and client, similarly does internal communication in 

innovation need to be structured because, as four interviewees remarked: “The threshold to 

contribute to innovation should be very, very low.” In short, a rigid idea assessment on 

highly detailed rules discourages innovation-oriented idea holders a tremendous amount. 

Dialogue instead of assessment can elevate the idea quality to the required standard while 

adding to motivation instead of detracting from it.  

4.1.8 Innovation documentation 
Almost all interviewees agreed on the importance of documenting completed, failed or 

ongoing innovation projects in some way. The most common reason for this was to avoid “re-

inventing the wheel”. Though centralised decision-making does alleviate this to some degree, 

without a place to store this information it is completely reliant on memory. Highly 

surprisingly, the vast majority of interview participants preferred a human networking 

system to a digital database, citing “platform fatigue”. As one interviewee described: “If you 

want to keep something a secret, publish it on [firm-facilitated social portal].” Due to the 

already high number of platforms, portals, and databases used in this firm, any additional 

one is doomed to fail, especially if its purpose is ambiguous and its use optional. Whether 

this is a situation true for all auditing firms needs to be studied, especially because a 

preference for depending entirely on employees’ networks is heavily influenced by company 

culture, similarly to knowledge-sharing which will be explained in a later section. 

4.1.9 Innovation timing 
All auditors and accountants experience that the few weeks before the finals, the moment 

when audits are formally concluded, are considerably more hectic than any other period of 

the auditing year. As such, some interview candidates exhibited hesitance to engage in 

innovation projects during this time. Others did show willingness to engage in small-scale 

projects albeit with clear time-saving potential. All interviewees who covered this topic 

agreed that even moderate risk is unacceptable at this stage, because finishing up late can 

bring about hefty consequences for any auditor. As taking and managing risk is inherently 

part of successful innovation, this should be included in a project’s formal planning.  

 As will be mentioned in the knowledge-sharing section, the kick-off meeting is a great 

way to plan for the coming fiscal year on both auditing and its accompanied innovation. The 

interviewee who raised this point was quoted: “You want that the previous year’s approach is 

challenged and that those willing to do this can do it in allocated time. For instance, by 

including it as an item during the kick-off meeting. This prevents the phenomenon where the 

same approach is reused endlessly without any forethought.” Some participants noted this 

may therefore also be a suitable time to initiate new innovation projects. At any auditing 
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stage besides this one, bottom-up innovation can be executed in the normal way, by 

deliberately weighing ideas that are spontaneously presented.  

4.1.10 Knowledge-sharing  
The first out of two concepts of significance this study is unable to effectively include is 

knowledge-sharing, the rate at which ideas and insights disperse among employees in a firm. 

As innovation includes developing new solutions or using existing solutions in new contexts, 

the latter is reliant to a large degree on the willingness of individuals to share noteworthy 

innovative ideas. Especially when auditors have received digital training allowing them to 

automate tasks themselves, sharing ideas that helped them save considerable amounts of 

time is imperative. Although knowledge-sharing is not only dependent on company culture 

and can also be facilitated by adopting innovation idea sharing in the auditing timeline, for 

instance an idea by an interviewee to include a reflection on innovation of the previous audit 

year in the kick-off meeting for the next audit year, human characteristics are assumedly the 

most influential predictor to the effectiveness of said interventions. Despite auditing in 

execution being quite similar across companies due to regulation, company culture can vary 

wildly. For this reason, it is unfortunately practically impossible to distil best-practice for 

general use and will therefore not be separately considered for the remainder of this 

research. If, however, two options are being considered that are equally effective based on 

primary performance indicators, the one will be chosen that benefits secondary constructs 

among which knowledge-sharing is a prominent one.  

4.1.11 Company specifics  
The second and last concept this study will not consider further in the design proposal are 

company specific concepts. As mentioned in the knowledge-sharing section, culture is an 

important predictor to innovative output of any auditing company. Other company-specific 

concepts of importance are a firm’s organisational structure which dictates how decisions are 

made and where power resides, career growth opportunities which either facilitates or 

inhibits hiring employees not involved with auditing primarily, and business model which 

dictates how a business profits and allocates budgets to innovation among others. Like 

knowledge-sharing, no general truth can be identified, but unlike knowledge-sharing can 

these concepts not even be considered on a lower priority because the dynamics of company 

culture and structure are too complex to decide whether a design choice will benefit or hurt 

the majority of auditing firms.  

4.2 Relations between concepts  
The list of noteworthy concepts derived from interviews has been described relatively 

independently up until now, with only some implied or direct dependencies between them 

being presented. However, almost all concepts impact every other one in some way. This 

subchapter will expand on the interaction between the listed concepts.  

 A clear distinction can be made between concepts that are structurally part of an 

innovation project and those that more generally influence audit innovation. The three 

belonging to the former group are opportunity identification, idea selection and development 

and can be loosely perceived as dependent variables. All remaining concepts belong to the 

latter category and are comparatively independent. There is some amount of influence of 

concepts within the same group, although this is relatively limited. For the dependent group 

they do influence each other as they are subsequent stages of an innovation project, but in 

which way each is established is done rather independently from each other. For instance, if 

in opportunity identification the focus is on exploiting top-down innovation, this has little to 

do with the way ideas are developed in the development stage. Concepts in the independent 

group have similarly little to do with each other besides the interaction between process 

formality and bottom-up facilitation, as they strengthen each other.  
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 The strongest interactions are found between concepts in both groups: if bottom-up 

innovation is facilitated, this will have a tremendous impact on the identification of 

opportunities. Similarly, the existence of regulatory restrictions has a clear effect on all three 

dependent concepts, inhibiting creative ideas that do not comply with auditing guidelines.  

 While every single assumed relation can be listed, more interesting is to note that of 

the three dependent concepts, development is least commonly influenced directly by the 

group of independent concepts. For instance, if bottom-up innovation is strongly facilitated, 

the only effect this has on development is indirect through additional ideas being generated 

in the first stage, passing through the second stage, and then needing to be developed. 

Relations such as these exist due to the internal relations the dependent concepts have rather 

than a direct effect of bottom-up facilitation on development. Process formality, however, 

does directly influence development: when innovation has a formal budget, it can be utilised 

to hire external developers. This is something that is impossible when this formality would 

be lacking.  

4.3 Comparison literature review and field research  
The knowledge distilled into Figure 6 in the second chapter initially served as a foundation 

with which the interview questions were in part designed. However, as long as the main 

ideas of the conceptual model are predominantly in line with the findings from the 

interviews, this model can be further extended with additional field research insights to 

become the first version of this paper’s design proposal. Whether this is sufficiently accurate 

will be analysed hereafter.  

4.3.1 Comparison and contrast to conceptual model 
Project view 

The first of two of the central ideas of the schematic innovation process displayed in Figure 6 

is the project view, which is largely based on Cooper’s (1990) sequential stage-gate model. 

Surprisingly, as seen in the sections idea selection and process formality, not only does 

strong support in favour of a structured project approach exist, some interviewees 

mentioned the terms stage, gate or gatekeepers of their own accord, subscribing to the 

conclusion that stage-gate is suited to audit innovation. As described in the literature review, 

the definition and number of stages does leave room for discussion in the scientific 

community. Although this has only seen scarce debate in the interviews, the currently 

identified configuration of stages and their corresponding names have only garnered implied 

support while negative feedback remained absent.  

 The stages themselves have been examined extensively. What is called idea 

generation in the conceptual model has been labelled opportunity identification during the 

interviews. Where the literature review has covered both internal and external idea sourcing, 

the field research highlighted the importance of the former while the latter has seen 

substantially less regard for reasons noted in the opportunity identification section. 

Regarding internal sourcing, the field research indicated bottom-up innovation was 

perceived as more important than top-down innovation. This is technically not explicitly at 

odds with theory because the literature review did highlight sourcing ideas from 

“practitioners with field experience” and intrapreneurship. Nevertheless, the extent to which 

bottom-up innovation was preferred by interviewees was surprising if nothing else. 

 Transparency throughout the process, but especially in bottom-up endeavours was 

indeed seen as important, of which the cry to reduce ambiguity by reducing organisational 

slack or bureaucracy was the most candid example. Conversely, the findings of the literature 

on external sourcing seemed to not be directed at a specific type of collaborative innovation, 

but rather on reducing ambiguity by complying with formal rules of collaboration. For 

interviewees, most of the found rules were already established truisms, with an added 
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acknowledgement that increased formality was appropriate.  

 The remaining stages in the project view of the conceptual model were not researched 

in the literature review besides their existence being imperative. As a result, the interviewees 

supported this single finding, though ‘idea selection’ instead of ‘idea screening’ and 

‘development’ instead of ‘pilot testing’ were viewed as more apt labels. Although the 

definition of idea selection and idea screening are not significantly different, selection is the 

more intuitive term for interviewees. By contrast, pilot testing is a subset of the whole 

process from selected idea to a prototype or minimum viable product, which is called 

development. The thought that successful development is followed by commercialisation was 

uncontested, with the most important matter to do with commercialisation of developed 

products inside an auditing firm seemingly having to do with knowledge-sharing, which is 

outside the scope of this research.  

Process view 

Secondly, the process view of the conceptual model comprises both the project view and 

higher-level concepts mostly derived from the paper of Smart et al. (2009). Their three 

essential topics required to responsibly initiate a project, conscious, macro and centrality, 

were discussed thoroughly in the interviews but only rarely specifically by name or in the 

structured way Smart et al. described them.  

 Conscious, the idea that projects should be started with a clear and valid goal in 

mind, has seen tremendous support. Most interviewees reasoned that an idea that came 

forth by bottom-up innovation most-commonly satisfies both clarity and validity, 

presumably because most ideas generated by bottom-up innovation are problems 

experienced by the idea holder themselves and are relatively straightforward and 

incremental in nature. As described in the bottom-up facilitation section, when employees 

are free to share their ideas the first of the essential concepts of Smart et al. can be 

convincingly satisfied.  

 Macro, the planning of critical tasks and activities, can rather easily be satisfied 

because the critical tasks can be equated to the stages and gates of the conceptual model. 

Although this is not a planning in terms of a calendar, it is a planning in sequence. The 

section of process formality does dictate that in the most formal sense the stage-gate 

approach should be adopted and executed exactly how it is prescribed: Once a gate decision 

indicates a stage is concluded, no tasks within this stage can still be ongoing. Additionally, a 

time frame should be specified within which a review of the current stage is scheduled. This 

review does not have to be a gate meeting, as this supposes the stage is nearing completion. 

An interim review can be used to assess whether progress is made, and resources are 

justifiably applied. Using the insights gained in the innovation timing section, the planning 

can be further specified by connecting it to the auditing year. For instance, the start of the 

auditing year is a fitting time to focus on idea generation as it naturally allows for evaluation 

of the previous year’s auditing approach, while the end of the auditing year is a period of 

resource restriction.  

 Centrality, a process’ integration and continuous improvement, has been moderately 

discussed in the interviews. While the literature review states process integration is largely 

dependent on company mission, vision and culture and does not elaborate further, the 

interviewees did raise several questions that can be considered within the given context of an 

auditing firm. Examples are whether bottom-up idea sourcing should be separated from 

auditing itself, which systems should facilitate bottom-up innovation, how past and current 

innovation projects should be documented, to name a few. As it currently stands, these 

questions cannot be answered because different auditing firms have different needs, for 

which reasons the earlier listed questions do not have a generally true answer. The end of 

this chapter will elaborate on how this problem is overcome. Although the improvement of 
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the current innovation system of interviewees’ firms has been discussed, developing 

continuous improvement systems that evaluate and change an innovation process were only 

marginally discussed. It is assumed the limited dialogue on this topic was due to its 

specificity in the already remote subject of innovation process design and not a result of the 

unimportance of the topic, as substantiated in the research of Smart et al. (2009).  

4.3.2 Extension of conceptual model 
In the previous section, the findings of the literature review have been compared with the 

findings of the field research. However, some insights gained during field research serve to 

complete rather than contest the conceptual model, which will be presented here. 

 Cooper’s stage-gate model sufficiently fits the requirements of audit innovation 

according to theory and practice. However, specifics need to be added to the various stages 

and gates before it is practically usable. The first three stages have already been addressed in 

this analysis in the sections opportunity identification, idea selection and development, but 

their corresponding gate criteria have not yet been defined. Although gate criteria have not 

been discussed by name during the interviews, the criteria that are fitting can nevertheless 

be derived.  

 For the first stage, opportunity identification, criteria relate to the conscious and 

macro constructs of Smart et al. (2009): Is the idea clear and valid? To capture both, idea 

holders should be able to prepare a document resembling a business case for their respective 

ideas. What is considered acceptable is largely dependent on the firm, with some approving a 

short summary while others may require a thorough business case. Additional proof of idea 

validity can also be possibly incorporated in the set of gate criteria. Regardless of the way 

idea selection takes place, this stage can only be concluded when a formal decision is made 

and, if an idea is approved, resources have been committed. An optional gate criterium may 

be that the idea holder, and innovation support staff if applicable, should deliver a plan to 

develop the idea. Alternatively can it be required that a complete project team should be 

formed and approved before a “go” can be given. The last gate within the project view should 

assess whether the developed product meets testing requirements. These tests, of which pilot 

testing is an example, should assess whether the product works in a realistic, valid setting.  

 Aside from these gate criteria can others be added as well, indiscriminately of project 

view gate. Is the resource expenditure in control? Is the goal and scope of the project still 

valid? Are regulations met? Even though increased project formality was heavily favoured by 

interviewees, auditing firms should decide for themselves whether gate criteria are ‘must-

meets´ or ‘nice-to-haves’. This need for the possibility of choice will be explained in the 

following subchapter.  

4.4 Departure from conceptual model  
The insights of the literature review encapsulated in the conceptual model are by and large in 

agreement with those of the field research. The conceptual model served at first as a 

foundation on which field research could be conducted, but it may also have grown into the 

design proposal’s base. While the conceptual model was indeed an acceptable way of 

understanding audit innovation, the review of the interviews has made it clear the model is 

not appropriate to build the design artefact upon because this would require the design to be 

a single audit innovation process for a heterogeneous group of firms, which the review has 

shown is not suitable any longer. For any group of entities with the same problem can a 

general solution be made, given that details and specifics are abandoned until the solution is 

applicable to all problem owners. In this case, however, the amount of detail that needs to be 

removed to create a generally correct innovation process renders it unusable to practitioners, 

which contradicts this research’s original purpose. This point can best be illustrated by the 

following example: Scientific and field research support that the stages through which any 
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audit innovation project should proceed are loosely along the lines as those described in 

stage-gate. Despite structure and formality being considered by this paper as the main 

remedy to lacking audit change, no general truth can be distinguished on how formal or even 

in what way the innovation project stages should be completed.  

 Though other solutions exist to this problem, such as designing a multitude of audit 

innovation processes after which audit innovation decision-makers can choose the one that 

best fits their preferences, the one this study has chosen is a design consisting of two parts: 1. 

To provide advice that is generally beneficial for all auditors, for instance to implement 

stage-gate, and 2. A modular solution that presents a set of decisions with their 

corresponding choices and explanation any auditing firm will need to take when innovating, 

such as whether to select ideas in a centralised or decentralised manner. The to-be-designed 

instrument in which these insights are included will therefore not be in the shape of an 

acceptable innovation process for audits like the fourth research sub-question desires, but 

will instead be a decision-making tool that helps audit innovation decision-makers to 

independently craft an acceptable innovation process that is specified to their own goals, 

limitations and overall business environment.  

 While the list of significant decisions, though never complete due to the complexity of 

this field of study, includes the most important ones as a result of Eisenhardt’s (1989) 

research strategy, the arguments for and against every innovation technique may need more 

substance, which will be derived from scientific sources in the following design chapter.   
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5 Design proposal  
 

The fourth research sub-question demands an instrument that supports audit innovation 

decision-makers to craft an innovation process within which auditing is supposed to thrive. 

In preparation for the eventual design, this chapter will present its findings from theory and 

practice in two distinct categories: 1. Advice that is applicable to any auditing company, and 

2. Trade-offs that will differ in effectiveness among auditing firms. First, all current and 

additional evidence is introduced, discussed, and shaped into a design, after which a concise 

design supposedly appropriate for managerial consultation will conclude this chapter. 

Whether the form and content of the design proposal is indeed fitting and helpful to senior 

auditing personnel and therefore actually solves the fourth research sub-question, will be 

validated in a second round of empirical research, presented in the next chapter.  

5.1 Knowledge synthesis 
5.1.1 Generic advice 
In the same way that Figure 6 in the literature review distinguishes a process and a project 

side to innovation, this section presents generally applicable recommendations separately 

dependent on them having to do with either improving processes or improving the projects 

that are carried out within this process. After the explanation, Table 4 presents all generic 

advice in a clear way without the additional reasoning at the end of this section.  

Process improvement 

First and foremost, the key assumption behind designing an innovation process was that 

structure helps to take away from the apparent reluctance to adapt audits, a notion that was 

further strengthened by the interviews. The takeaway from this is that many acceptable 

methods to innovate exist and awareness of the reasons for why one chooses a specific 

method are a gateway to a sustainable innovation strategy and therefore, ultimately, 

business survival. This study has found evidence that Cooper’s (1990) stage-gate model is 

one of these acceptable methods that suit the needs of auditors because stages are 

transparent for prospective innovators and allow for easy monitoring of innovation projects 

while gates ensure that projects with insufficient potential are cancelled. Although other 

adaptations of the more general waterfall or phase-gate models exist (Sasankar & Chavan, 

2011), the stage-gate has proven to be intuitive to interview respondents, with the following 

stages: 1. Opportunity identification, 2. Idea selection, 3. Development, and 4. 

Commercialisation. Compared to the initial audit innovation process in Figure 6 of the 

literature review in chapter two, this means that the first three stages of the project view have 

been renamed to be more accurate, seen in Figure 11.  

 

Figure 11: Recommended basic stage-gate format 

As Rothwell (1985) described, correct execution of a fifth-generation innovation model 

requires integration in the sense that systems are created and maintained in a firm to 

support the use of it. As the instrument this paper aims to design will include insights of both 

the third and fifth generation, this will apply to the adapted stage-gate model as well. What 

this integration means in practical terms is that stakeholders within the innovation process 

should be able to spend the required time on matters that are directly related to innovation 

instead of auxiliary tasks like administrative duties or attracting team members. Doing this 
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correctly is a matter of designing the overarching innovation process correctly, which is an 

activity on an organisational level higher than that of a project, as can clearly be seen in 

Figure 6.  

 Those involved in working out an idea to fruition should be enabled to spend time on 

it given it meets the requirements set by idea selectors. This is done by offering budget, time 

and guidance, the former two being discussed in the next paragraph and the latter for 

instance to connect idea holders with others developing similar ideas, challenge them 

creatively or refine their plans to being practically executable; innovation support staff. 

These resources should indubitably be justified, for which reason every project, and the 

innovation process as a whole, should be monitored. This can be done by requiring project 

teams to document on which activities they spend time and money. What the fitting level of 

detail is for this description differs from firm to firm, but as found during the field research, 

the descriptive information it incorporates should be more detailed than merely ‘innovation’. 

Of note is that the goal of this documentation is not the same as the one which the 

implementation of gates serves. While gates are meant to assess whether the current 

project’s level of quality matches the gate criteria of innovation projects in general, tracking 

the expenditure of resources in innovation projects may signal that a specific stage is 

systematically executed ineffectively because the gate criteria are not specified correctly, for 

instance when the current selection strategy does not operate sufficiently rigidly for which 

reason developmental investments are made on projects with limited feasibility.  

 As not all returns of innovation are directly measurable in revenue or time-savings, 

other KPI’s such as auditor or customer satisfaction or, debatably, audit quality (Knechel, 

Krishnan, Pevzner, Shefchik & Velury, 2013; Montenegro & Brás, 2018) may aid executives 

in finding the proper strategic direction for audit innovation. As the trade-offs section will 

show, despite the possibilities of stage-gate not being as strict as they have been presented to 

be, the main strength of any stage-gate process is in the way it empowers decision-makers to 

cancel projects that are classified as insufficient, avoiding resource waste in doing so. This in 

turn allows investment in innovation to stay worthwhile. One condition, however, is that 

formal execution is an indisputable necessity in successfully employing this model. This 

means that gate criteria or other hard KPI thresholds should be adhered to. This formality 

similarly applies to systems that evaluate the process itself. Like the start of the auditing year 

can be a suitable time to reflect on the previous year’s auditing approach, it may also be the 

right time for decision-makers to review the process: Were the gate criteria well-formulated? 

Were enough projects filtered out before significant investments in development were made? 

Were killed off projects fully stopped? Though difficult, these unyielding cut-off points or 

deadlines for difficult decisions are designed with the prime intent to limit human biases, 

which are oftentimes detrimental to innovation success (Loch, 2017).  

Project improvement 

As opposed to the abstraction of process design due to a focus on complex human behaviour, 

the innovation project design recommendations are rather concrete in comparison because 

these refer to specific rules, to do with specific stages of stage-gate with specific effects. 

 

Opportunity identification 

For the first among the four stages of the stage-gate model in Figure 11, a review of the prior 

year’s auditing approach should be included in the kick-off meeting of the new audit year to 

normalise change. While this is one time-bound way of identifying opportunities for growth, 

serendipitous ideas that may arise bottom-up from auditors or top-down from directors 

throughout the auditing year should similarly be encouraged. Caution needs to be 

maintained for expert blindness, the phenomenon where individuals with significant field 

experience are unable to recognise opportunities for change. This can be remedied by 
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involving employees with an unbiased perspective, such as new hires or employees outside 

the auditing discipline. For all, and especially auditors, can this encouragement be achieved 

by minimizing ambiguity in the steps that need to be taken until an idea is successfully 

developed and dispersed among employees in a firm. This means transparency in the 

innovation approach is also needed, such as publicising that stage-gate is used.  

 

Idea selection 

This transparency is also especially required during the second stage of the stage-gate model: 

idea selection. Idea holders should be aware exactly on which criteria their ideas are going to 

be assessed. Arguably the most important criterium is existence of evidence that the 

opportunity the idea is aiming to exploit is valid, which implies the proposed solution solves 

a real problem a significant number of auditors have. Other examples of criteria are elements 

of the business case, such as expected returns or cost. Ideas requiring a significant resource 

investment need to be selected by a group of individuals who at the minimum know how to 

apply the selection criteria, understand a firm’s strategic goals, and are empowered to take 

decisions on resource allocation. As audit innovation commonly involves software 

development, IT and data specialists need to be part of the selection process, as well as a 

person with auditing experience to assess ideas the returns of which may not strictly be 

quantitative, such as innovations that improve auditor quality-of-life.  

At a certain point early in the innovation project, the exact time of introduction being 

elaborated upon in the trade-offs section, should audit regulation quality control be involved. 

This group’s role is to collaborate with idea holders to ensure their ideas are aligned with the 

strict requirements of audit practices. With encouragement and the specificity of audit 

guidelines in mind, it is of importance this collaboration does not degrade into a one-sided 

assessment because idea holders may not be equipped to navigate in such a limited design 

space, whereas individuals with a comfortable understanding of auditing regulations are. 

 

Development 

Once ideas are selected and others discarded, and resources are allocated, development 

should start. With Agile development considered as the norm of software development, it is 

important to realise it is compatible with stage-gate (Kroll, Hashmi, Richardson & Audy, 

2013). Successfully integrating both means to adapt stage-gate to this development 

approach, for instance by adding or altogether substituting the ‘Development’ gate meeting 

with sub-gate meetings at the end of Agile cycles. As most of the matters in this stage are 

dependent on the preferences and environment of the auditing firm, the bulk of the 

information on this stage is discussed in the trade-offs section.  

 

Commercialisation 

A developed auditing tool that withstands all tests, including those mimicking the stress of 

real-life scenarios, should be commercialised by being spread out among a firm’s employee 

base. Just like the inception of the audit innovation process, this dispersion should be 

guided. As every project starts out with a business case presumably including a scope of use, 

communication networks should be established in order for stakeholders within this scope to 

get informed of the tool’s existence, after which trial is to be encouraged. Once a 

development has proven to be useful in practice, usage of the tool will commonly quickly 

increase. The willingness to participate in this first trial, however, is oftentimes scarce for 

which reason this may need to be more formally experimented with, during audits at minor 

clients for instance. It is noteworthy to remark that a tool that has reached this stage has 

demonstrable quality and this measure is only directed at smaller clients because auditing 
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teams at more important clients may be even less inclined to adopt risk by allowing new 

technology during their audit. 

Table 4: Concise generic advice 

Category Generic advice 

Process Many approaches to innovation are acceptable. Awareness of why a 
specific approach is employed is critical in developing a sustainable 
innovation strategy. 

Process Implement stage-gate with the gates: 1. Opportunity identification, 2. 
Idea selection, 3. Development, and 4. Commercialisation. 

Process Projects should be monitored with the goal to cancel projects if they 
fall short of defined KPI thresholds.  

Process Innovators should be enabled to work on ideas that have enough 
potential by allocating time, budget, and guidance.  

Process Decrease ambiguity and increase transparency to enable auditors to 
work out their ideas by publicising the innovation model (stage-gate) 
and selection criteria. 

Process A party keeping track of compliance to auditing regulations should be 
involved early and hereafter continuously with the innovation 
project. 

Process This regulation party should collaborate with innovators to adapt 
their ideas to comply with regulation if possible. This is more than 
merely assessing an idea and informing innovators what is wrong, 
which is undesirable.  

Process Like ideas, the innovation process itself needs review as well. This 
should also be structured, for instance by reflecting on it annually.  

Opportunity 
identification 

Opportunity identification can be done serendipitously throughout 
the auditing year and structured by including analysing growth 
opportunities in the kick-off meeting at the start of the auditing year.  

Opportunity 
identification 

Encourage bottom-up innovation.  

Opportunity 
identification 

Avoid expert blindness by introducing unbiased employees in the 
innovation system. 

Idea selection Pay special attention during idea selection to assessing idea validity 
as well as more intuitive matters like business case. 

Idea selection Selectors should at the minimum be able to apply selection criteria, 
while audit experience and IT or data science knowledge is beneficial. 

Idea selection The selection team should have decisive power to allocate budget 
without consulting another committee. 

Development Agile development is compatible with stage-gate. Integrating this 
means to adapt stage-gate by, for instance, holding multiple sub-gate 
meetings at the end of Agile cycles instead of one gate meeting after 
‘Development’. 

Commercialisation For internally used tools, a dispersion strategy to encourage wide-
scale experimentation with the tool needs to be in place before the 
project reaches the commercialisation stage.  

 

5.1.2 Trade-offs 
This section presents the different points at which auditing decision-makers can choose 

between different trade-off options and provides an argumentation of what the advantages 

and disadvantages of each option will entail. These are then summarised and quantified in 

the following subchapter to make the presented information more easily interpretable.  
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Stage-gate format 

Stage-gate up until now has been presented as a sequential waterfall method during which 

distinct stages succeed each other until a project is finished. Although this holds true for the 

most basic stage-gate model, not every version of stage-gate works this way. As remarked in 

Cooper’s 2008 paper, not all projects need proceed through every stage or gate, and not all 

projects share the same type and timing of deliverable. While some activities can be moved 

from one stage to another, others can be bypassed altogether. In a later paper (Cooper, 2014) 

the author mentions that stages can overlap in part, be traversed in parallel altogether, or 

have built in elements of Agile Development, during which prototypes or other deliverables 

are created in short weekly or biweekly cycles (Beck, Cockburn, Jeffries & Highsmith, 2001). 

Every alteration of the basic stage-gate model is applied primarily to decrease project lead 

times, but may also effect decreased role ambiguity (Venkatesh, Thong, Chan, Hoehle & 

Spohrer, 2020). However, accelerating stage-gate will always be paired with additional 

complexity. As such, firms for whom stage-gate is a novel approach may benefit the most 

from implementing the basic methodology and gradually adapt their models to an 

accelerated one after subsequent successful years of stage-gate use. 

Idea selection 

Many decisions regarding the structure of idea selection are trade-offs. The first among these 

is centrality of selection. Centralised selection implies all ideas pass through the same 

selection body, while decentralised selection is done by many different local selectors. As 

centralised selection is done by a team of representatives from different disciplines it is 

better at judging an idea objectively and with no or less bias than one decentralised selector 

is. However, as centralised selection requires meetings to take place, decentralised selection 

is less susceptible to organisational slack, and, considering the time spent by centralised 

selectors, can be done more cheaply. A middle ground exists where all ideas first need 

recognition from local selectors. Comparatively small projects do not demand the rigorous 

quality control of centralised selection, for which reason decentralised selection suffices in 

this case. The remainder of ideas should then pass through a central selection body. For all 

formats of idea selection, a selection periodicity should be chosen so a response time can be 

communicated to idea holders after they have submitted their documents. Alternatively, a 

batch-wise approach can be employed where selection only takes place when a certain 

number of ideas have been submitted. Though cost-effective, batch-wise selection is less 

transparent to idea holders due to a high variance in response time unless the influx of ideas 

is constant. Continuous selection, though highly transparent to idea holders because of its 

minimised response time, is exceedingly expensive for centralised selection because this 

requires the complete committee to always be available for selection duties, which is 

unrealistic unless costly full-time selectors are hired. This type of selection is possible for 

decentralised selectors so long as their primary duties accommodate for this. 

 The choice of centrality of selection is related to the selection criteria that are 

communicated to prospective idea holders. While central selectors are equipped to analyse 

detailed business cases, decentralised selectors would prefer more general descriptions in 

situations where idea selection is a secondary task because they may not have the time or 

experience that is needed to thoroughly understand a complete business case.  

 It is possible to include regulatory criteria in idea selection, but this does impede idea 

submittal due to the additional complexity assigned to idea holders. Although this is 

undesirable, it may be a correct approach when idea submittals have dipped below a specific 

quality level. There are other measures to mitigate this, however, such as requiring a more 

extensive business case. Though including regulatory criteria in idea selection does have its 

merits, it should not be employed as a substitute to the collaboration between compliance 

experts and innovators because ideas, after idea selection has taken place, may still deviate 
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from auditing rules throughout the remainder of the project when a monitoring party is 

absent. 

Innovation documentation 

The matter of innovation documentation may similarly depend in part on centrality of 

selection. As selectors are the first point of contact for new ideas, they have the most 

complete view on innovative developments within a firm. Therefore, they can choose best in 

which way to store ideas. Options include a database, either publicised or kept private, or 

completely reliant on memory, the latter of which is inadvisable in large companies when 

decentralised selection is employed because the risk of two innovation projects unknowingly 

working on a similar problem is unacceptably high. Since transparency has been deemed 

important, it may be counterintuitive to design an innovation database to be accessible only 

for selectors. However, information fatigue due to overload is a threat that should be 

avoided, especially for auditors who already need to deal with a great number of platforms, 

databases, or webpages.  

Development 

Development with accompanied testing is an essential activity in any innovation project. 

Although this does not in all cases equate to software development, in auditing it frequently 

does. For this reason, software development expertise should be attracted if not present 

already for those wishing to create currently non-existent tooling. This can be done in two 

ways: Hiring external software development teams or employing software experts directly. 

The former is a fitting solution in firms where investment-intensive innovation projects are 

sporadic, because hiring external parties allows flexibility that employing scrum teams does 

not. The reverse is true when a steady amount of innovation projects is being developed at 

any given time. The benefit of employing software engineers is the ability to incorporate 

them into the firm and discipline of auditing. This means that instead of just writing code, 

they themselves can consider how best to translate the needs and requirements of auditors 

into software; the common ‘what the customer says as opposed to what the customer wants’-

type problem. This phenomenon does not translate well to traditional KPI’s, which means 

monitoring of this will always rely to some extent on intuition. The point at which employing 

rather than hiring may become more cost-effective is at the earliest when a full scrum team 

can fulfil their duties without down-time which occurs when innovation throughput is at a 

level that supports this.  

 Software development knowledge may already reside in a firm, which some may want 

to exploit. If this approach is chosen, it is essential to facilitate this formally in the same way 

that time and budget should be given to those willing to innovate. Relying solely on already 

existent internal knowledge is possible, but only when those with the required knowledge are 

partly freed from their primary duties, such as auditing. For those not having the desire or 

resources to develop software themselves, bottom-up innovation through stage-gate may 

deliver areas of possible improvement which can then be complemented by purchasing 

auditing software licenses. Although the innovative ceiling of this development method is 

considerably lower than others, it does require lower upfront investment and can be 

implemented more speedily which may be preferred in some circumstances. 

5.2 Designing a decision-making tool 
Every trade-off described in the above section can be connected to each other because each 

produces neutral, positive, or negative outcomes on performance indicators of audit 

innovation output that are relevant to audit innovation decision makers, presented in Table 

5. To help these actors to make the right strategic decisions, this subchapter will conclude 

with a recommended configuration of trade-offs for three common auditing firm profiles.  
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5.2.1 Trade-off option performance on innovation output variables 
The outcome variables this study regards as relevant have been derived from the mental 

models of exploratory interview participants. In their reasoning on the suitability of certain 

innovation interventions in the audit practice, participants have shown which performance 

indicators they operate to formulate a judgement on these interventions. The first and most 

obvious outcome variable is ‘Innovation quality potential’ which specifies which option of a 

trade-off allows for the highest quality of innovation to take place. For instance, centralised 

as opposed to decentralised idea selection allows for the highest quality of innovation 

because centrally approved ideas are approved by a multi-disciplinary team of selectors 

which are more able to judge the potential of ideas than a single decentral selector. The 

second, ‘Innovation throughput speed’, measures how quickly innovation projects can be 

accomplished. Continuing with the previous example, centralised idea selection hinders 

throughput moderately because all ideas pass through the same selection committee, which 

is significantly slower than ideas being processed in a decentralised manner by local 

selectors. The third, ‘Innovation cost’, communicates how much investment is required 

before an option of a trade-off can be implemented. The figure that corresponds to this 

variable does not exclusively account for monetary investment, but also time of those 

involved. For example, although centralised idea selection can, aside from possible selection 

software licensing, be virtually executed free of cost, it does require frequent and non-

insignificant time of employees to engage in selection meetings. Decentralised idea selection, 

on the other hand, is done more swiftly because a local selector is the sole decider and 

therefore not impeded by the opinion of others during idea selection. The fourth and final 

outcome variable, called ‘Execution complexity’, measures the difficulty of implementing and 

maintaining innovation systems. This is different from required time investments measured 

in ‘Innovation cost’ because the successful execution of highly complex systems is a result of 

managerial competency and organisational environment, not solely the amount of resources 

firms can employ (Belinova, 2020). Though by no means the most complex to implement 

and maintain, centralised idea selection comprises more than appointing different 

employees a selector role. Without supervision or management, a selection body can become 

ineffective despite it having a high innovation quality potential: unneeded bureaucracy may 

discourage idea holders to submit ideas, disciplines may not be correctly represented in the 

centralised selection committee or it may altogether grow biased due to internal politics. All 

of these impair innovative output to some degree, and all of these can be prevented or 

corrected if the needed managerial expertise is present. 

 From a decision-maker perspective, the most convenient trade-off option would be 

maximised on Innovation quality potential and Innovation throughput speed, while 

minimised Innovation cost and Execution complexity would be similarly preferential. As this 

is a study on audit innovation, it may seem correct to some to maximise Innovation quality 

potential, because a low score on this variable may seem undesirable or unmarketable. 

However, decision-makers should not attribute a disproportional amount of weight to this, 

because even trade-off options that score low on this variable can be deemed better than the 

impromptu innovation approach many auditors today use unknowingly, because the 

innovation techniques listed in Table 5 nevertheless represent conscious decisions in an 

overarching framework of general audit innovation advice which has emerged from the 

notion that structure is the main remedy to lacking audit change.  

 The performance of trade-off options on each of the four outcome variables are 

scored on a 5-point ordinal scale to allow for additional differentiation compared to a 3- or 4-

point scale, with 1 corresponding to the lowest score while 5 symbolises a high score. For the 

first two outcome variables, a score of 5 is desirable, while a score of 5 for the last two 

outcome variables is conversely undesirable, similarly reflected in the colour scheme of Table 
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5, with green corresponding to an advantageous score while red signifies a disadvantageous 

score. These scores, though based on primary (exploratory interviews) and secondary 

(literary synthesis) data sources, are considered subjective hypotheticals because the scores 

represent qualitative data, described in the analysis in the fourth chapter and the trade-offs 

section, transformed into quantitative data. As the exploratory interviews have been 

conducted to discover the relevant areas of audit innovation and gather and compare 

innovation techniques within these areas, the given scores primarily serve to compare the 

different trade-off options within the same trade-off subject.  

 Although options of different trade-off subjects can also be compared, their accuracy 

will be lower. Though valuable, comparing all innovation techniques with each other robustly 

would require a scale far more sophisticated than the 5-point scale used in this study, and, 

more importantly, the conducted research does not support this because it has focused on 

evaluating the assumed efficacy of various innovation techniques addressing a similar aspect 

of innovation. This can be seen more clearly in the fourth chapter on analysis in which 

different techniques are described, classified and compared based on their relevance to a 

specific area of audit innovation, for instance how several innovation techniques are 

discussed on how to engage in development but are not further related to innovation 

techniques that function in a different area of audit innovation.  

 Going back to scores, this means that when two options as part of the same trade-off 

subject are both scored 3, they either score the same on this outcome variable, or their 

difference is insignificant. However, if two trade-off options that are not part of the same 

trade-off subject both score 3, they may not be as comparable. This can be illustrated in the 

trade-off subjects stage-gate format and software development, where a score of 3 in 

Innovation cost of ‘Accelerated’ and ‘Internal software development capability exploitation’ 

do not indicate an exact same required investment amount but rather that both require 

moderate amounts of investment. The averages of an outcome variable’s score in a specific 

trade-off subject convey more accurate relative information, for instance that software 

development is generally more costly than any innovation documentation format is. 

All trade-offs and their options are categorized and scored on the aforementioned four 

outcome variables and are presented in Table 5. 
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Table 5: Trade-offs with performance scores 

Input variables Outcome variables 

Trade-off 
subject 

Category Trade-off 
options 

Innovation 
quality 
potential 
(IQP) 

Innovation 
throughput 
speed 
(ITS) 

Innovation 
cost  
(IC) 

Execution 
complexity 
(EC) 

Stage-gate 
format 

General Basic 3 3 2 2 

Accelerated 3 5 3  4 

Required 
business case 
for selection 

Opportunity 
identification 

Basic 3 3 1 2 
Detailed 5 2 3 3 

Idea 
selection 
centrality 

Idea 
selection 

Centralised 5  2 3 3 

Decentralised 2 5 1 1 

Mixed 4  4 3 4 

Frequency of 
selection 
(centralised) 

Idea 
selection 

Batch-wise N/A 3 2 2  

Periodic N/A 4 3 1 

Frequency of 
selection 
(decentralised)  

Idea 
selection 

Continuous N/A 5 3 1 

Batch-wise N/A 3 1 2 

Periodic N/A 4 2 2 

Innovation 
documentati
on format  

Idea 
selection 

Public 
database 

4 N/A 3 4 

Stakeholder-
accessible 
database  

3  N/A 3 3 

Memory  2 N/A 1 1 

Regulatory 
quality 
criteria in 
idea selection 

Idea 
selection 

Included in 
idea selection 

2 5 1 2 

Excluded from 
idea selection 

4 3 1 1 

Software 
development 
 

Development Contracting 
external 
software 
development 
team  

3 4 4 2 

Establishing 
internal 
development 
centre  

5 3 5 5 

Internal 
software 
development 
capability 
exploitation 

4 4 3 4 

Purchasing 
software 
licenses 

2 5 2 1 

 

To discover in which ways the outcome variables are related, a correlation analysis was run. 

In the early stages of the design process, it was unknown whether the use of “trade-off” was 

correct from a terminology perspective, but as Table 6 containing the correlation matrix of 

the outcome variables’ scores shows, the significant and inverse correlation between quality 
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and speed reinforces the appropriateness of this term. Furthermore, the quality outcome 

variable not only significantly relates to speed but also cost and complexity thereby implying 

that innovation quality can only be ‘bought’ at the cost of speed, resources and the need of 

competency to deal with complexity. Contrarily, speed did not relate significantly to cost and 

complexity, which signifies those willing to maximise this outcome variable can oftentimes 

do so with relatively little hindrance besides sacrificing quality if options are chosen wisely. 

This does not imply that the lack of a significant relation between speed and negative 

outcome variables by definition means speed does not have to cost anything, as evidenced by 

scenarios in which all options score low on speed with cost and complexity being randomly 

distributed, which fortunately does not apply to this study.  

 The only marginally worrisome correlation Table 6 provides is the one between 

innovation cost and execution complexity because it may, compared to other variable pairs, 

provoke uncertainty about whether or not these variables measure different constructs. The 

present paper acknowledges that complexity could have been included in innovation cost 

because cost can refer to any construct that inhibits an innovation technique’s ease of 

implementation and execution. However, as the following section will show do different 

auditor types respond differently to needing resources like time and monetary investments, 

and needing managerial capabilities to engage in integrating complex systems. It can be 

reasoned that cost and complexity do not have a similar weight for which reason they should 

not be presented on equal pedestals. This study argues this can be true for all outcome 

variables for which reason it has accepted that the weight that is attributed to each variable 

will differ greatly between observers considering the use of Table 5 at any rate, in which case 

it is preferable to present cost and complexity as different constructs and leave the choice up 

to decision-makers to discard the information they consider trivial. 

Table 6: Correlation matrix of outcome variables 

 IQP  ITS IC EC 

IQP 1    

ITS -.810** 1   
IC .627** -.104 1  

EC .667** -.249 .646** 1 
**. Correlation is significant at the 0.01 level (2-tailed). 

5.2.2 Pre-set configuration of trade-offs  
Although Table 5 leaves plenty of room for deliberation and choice, the decision-making 

tool’s accessibility can be increased by providing a recommended configuration of the listed 

trade-offs for 3 distinct auditing firm profiles along with a commentary justifying them.  

 The first among these 3 profiles are incumbent Big Four accounting organisations, 

which due to their immense size are considered by many to be in a class of their own, 

exemplified most clearly by scholars in the auditing field of study who frequently fixate on or 

exclude this specific group of auditors from their scope (Lai, 2013; Keune, Mayhew & 

Schmidt, 2016). Firms of this type provide virtually every accounting service that currently 

exists, of which auditing is one. As Big Four organisations are the largest in their profession, 

Fortune 500 clients are not an uncommon sight in their client base. Although not all Big 

Four clients are multinationals, they typically are rather large. This is reflected in the amount 

of data these clients produce which consequently needs to be audited. As stated at the start of 

this study, audit innovation allows these large quantities of data to be manageable for which 

reason Innovation quality potential is prioritised for this type of company. Furthermore, the 

strategic goals of Big Four firms are not achievable in the short-term for which reason their 

innovation plans typically span multiple years. This does not mean Innovation throughput 

speed is unimportant, but it does not have to be maximised in the way Innovation quality 

potential should. For every company, investments should live up to their expected returns, 
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which is no different for Big Four companies. Nevertheless, this auditor type has the least 

difficulty to allocate significant resources if they are demonstrably justifiable. Although 

managerial expertise is often present, the inherent intricacy of a Big Four company further 

worsens the complexity that coincides with adopting new innovation systems. Especially 

large structural changes are only possible if they are supported by already existing ways of 

working and infrastructure. 

 Although Big Four and non-Big Four auditors have the most pronounced difference 

out of any auditor classification, the latter group is still as diverse as the largest portion of 

their clientele: Small and Medium-sized enterprises (SMEs). In part depending on the sector 

the firm in need of auditing is active in, auditors servicing the larger firms within this market 

will encounter a similar threat as Big Four auditors: data overload, albeit on a lower scale of 

magnitude. As a result of this, like Big Four auditors, non-Big Four auditors with relatively 

large client organisations need to increase the information processing capacity of their audits 

through innovation. However, with the size of the auditors loosely correlating with that of 

their clients, an auditor smaller than their Big Four counterpart will similarly need to 

generate a yield on their innovation strategy, but will need to produce results in a shorter 

time period. For this reason, non-Big Four auditors with relatively large clients need to 

adjust their innovation strategy towards an attempt to balance innovation quality and speed, 

which compared to Big Four auditors may perhaps result in a lower rate of radical 

innovation, which should be acceptable to their customers because of significantly lower 

audit fees. Medium-sized auditors will not have as many resources as Big Fours have, but 

may be more apt to integrate new, complex innovation systems because of limited 

bureaucracy while retaining a workforce large enough for distributing tasks and 

responsibilities.  

 Lastly, small auditing bureaus providing their services to small organisations or in 

fringe cases even to individuals will rarely if ever be affected by an overwhelming amount of 

data. While this implies the urgency for audit change is less pressing than in the examples of 

the above two auditor types, swift incremental changes are nevertheless beneficial from both 

a qualitative but also long-term survival perspective. With a focus on quick cycles of 

improvement, auditors of this size will want to employ innovation methods supporting the 

highest possible levels of speed. Although the amount of resources that can be invested in 

innovation may be rather low, small auditors do have a small and easy to manage pool of 

employees netting them a moderate ability to govern complexity as long as integrated 

innovative methods are not too large in scope.  

 The present paper concedes that earlier-established auditor classifications are 

generalisations. While Big Four auditors typically command extensive resources, the ability 

and willingness to allocate a significant portion of this budget to innovation may vary wildly 

between members within this category. Similarly, Medium-sized auditors that have 

benefitted from learning curve effects through prior innovation efforts will be more equipped 

to deal with complexity than analogous rivals who are inexperienced in this area. This word 

of caution is given to decision-makers to warn for complacency in choosing the optimal 

approach with a given firm’s characteristics and environment. While the following pre-sets 

are recommendations based on general features of auditor categories, they can be considered 

templates that are further expected to be optimised by decision-makers who possess relevant 

and currently unknown pieces of information about their respective auditing organisations.  
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Recommended configuration - Big Four auditors 

Table 7: Pre-set configuration - Big Four auditors 

Trade-off 
subject 

Category Recommended trade-off options IQP ITS IC EC 

Stage-gate 
format 

General Basic 3 3 2 2 

Required 
business case 
for selection 

Opportunity 
identification 

Detailed 5 2 3 3 

Idea selection 
centrality 

Idea 
selection 

Centralised 5 2 3 3 

Frequency of 
selection 
(centralised) 

Idea 
selection 

Periodic N/A 4 3 1 

Frequency of 
selection 
(decentralised)  

Idea 
selection 

N/A N/A 

Innovation 
documentation 
format  

Idea 
selection 

Stakeholder-accessible database 3 N/A 3 3 

Regulatory 
quality criteria 
in idea 
selection 

Idea 
selection 

Excluded from idea selection 4 3 1 1 

Software 
development 

Development Contracting external software 
development team 

3 4 4 2 

 

With the short-term survival being essentially guaranteed, Big Four auditors can focus on 

longevity through long-term but qualitatively excellent innovation. With the basic format of 

stage-gate providing this quality as well as other versions, there is no need to start with an 

accelerated version because it brings about additional complexity. Ideas that enter stage-gate 

need to adhere to quality standards, which is safeguarded by the assessment of detailed 

business cases forcing idea holders to realistically work out their solutions thereby avoiding 

whims with unacceptable abstraction levels. Centralised idea selection further ensures 

projects with inherent flaws receive no substantial funding, which coincidentally fends off 

infeasible hobby projects gaining traction due to internal politics. Employing periodic 

selection allows a set idea selection processing time that can be communicated to potential 

idea holders even before they submit an idea, increasing transparency which is especially 

needed in companies as large as these. For firms running several different projects at the 

same time, it is similarly critical to document what projects have been rejected, failed, or 

completed. By using a database only accessible to stakeholders such as the selection 

committee, platform fatigue is avoided wherever possible. That the initial proposed form 

submitted to idea selection does not yet adhere to auditing regulations does not mean it 

cannot be adjusted to comply. To keep as many radically innovative but realistic projects 

running as possible, it may therefore be advisable to not run compliance with auditing 

standards as a hard requirement in idea selection but rather pay attention to regulations 

throughout the remainder of projects. With the submittal of innovative ideas not yet being 

consistent, hiring an internal development team will ordinarily not be cost-effective. A more 

flexible approach is to contract an external software development team until innovation 

throughput is overwhelming to such a degree that the benefits of creating an internal 

development hub significantly outweigh external contracting.  
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Recommended configuration - Medium-sized auditors 

Table 8: Pre-set configuration - Medium-sized auditors 

Trade-off 
subject 

Category Recommended trade-off options IQP ITS IC EC 

Stage-gate 
format 

General Basic 3 3 2 2 

Required 
business case 
for selection 

Opportunity 
identification 

Basic 3 3 1 2 

Idea selection 
centrality 

Idea 
selection 

Mixed 4 4 3 4 

Frequency of 
selection 
(centralised) 

Idea 
selection 

Periodic N/A 4 3 1 

Frequency of 
selection 
(decentralised)  

Idea 
selection 

Batch-wise N/A 3 1 2 

Innovation 
documentation 
format  

Idea 
selection 

Public database 4 N/A 3 4 

Regulatory 
quality criteria 
in idea 
selection 

Idea 
selection 

Excluded from idea selection 4 3 1 1 

Software 
development 

Development Internal software development 
capability exploitation 

4 4 3 4 

 

Similar to Big Four auditors is it advisable to start implementing stage-gate in its most basic 

form, but unlike Big Four auditors can Medium-sized auditors begin to experiment with 

accelerated stage-gate formats after a limited number of successful stage-gate projects have 

been ran. As a more balanced approach to quality and throughput speed is fitting for the 

Medium-sized auditor, a basic business case allows for speed to manoeuvre through stage-

gate while mixed selection centrality maintains a minimum level of quality. For the 

decentralised part of this method to idea selection, batch-wise selection ensures local 

selectors only need to do their selection duties once enough work has built up, which from a 

transparency perspective is acceptable because local selectors are by definition in a rather 

close relation with idea holders. Once ideas of a significantly large scope have been approved 

in decentralised selection, they then pass through a central selection committee, who select 

periodically. For Medium-sized auditors, the amount of information stored on an innovation 

documentation database is still manageable, for which reason it may be favourable to open it 

up to all employees who can then determine for themselves whether their ideas are 

superfluous or fit for submittal. For the same reasons as the Big Four case is it advisable to 

leave out regulatory quality criteria in both the centralised and decentralised selection of 

ideas. Lastly, the software skills of current auditing employees may be exploited for the vast 

majority of ideas entering stage-gate, given that these skills are present. For the remaining 

ideas that are too complex for internal development skills may external contracting be the 

only possibility. However, the limited funding of Medium-sized auditors requires them to be 

economical in choosing this approach.  
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Recommended configuration - Small-sized auditors 

Table 9: Pre-set configuration - Small-sized auditors 

Trade-off 
subject 

Category Recommended trade-off options IQP ITS IC EC 

Stage-gate 
format 

General Accelerated 3 5 3 4 

Required 
business case 
for selection 

Opportunity 
identification 

Basic 3 3 1 2 

Idea selection 
centrality 

Idea 
selection 

Decentralised 2 5 1 1 

Frequency of 
selection 
(centralised) 

Idea 
selection 

N/A N/A 

Frequency of 
selection 
(decentralised)  

Idea 
selection 

Periodic N/A 4 2 2 

Innovation 
documentation 
format  

Idea 
selection 

Memory 2 N/A 1 1 

Regulatory 
quality criteria 
in idea 
selection 

Idea 
selection 

Included in idea selection 2 5 1 2 

Software 
development 

Development Purchasing software licenses 2 5 2 1 

 

Small-sized auditors can organise new project management techniques very effectively due 

to their size. As a result, this group needs little to no experience with stage-gate before the 

accelerated format, that provides them highly desirable speed, can be experimented with. A 

basic business case and decentralised selection held periodically further allows auditors of 

this type to quickly start and complete innovation projects that will improve audits more 

incrementally but steadily than the other two groups. With a high chance that auditors 

involved with an innovation project within this firm are in contact with each other, it is not a 

large risk to commit past and current innovation projects to memory. As the cycle time of 

projects in small companies is very low, it may be preferable to altogether scrap ideas that do 

not yet comply with auditing standards than to spend significant amounts of time to shape 

them into doing so. Decision-makers can deliberate to exercise regulatory quality criteria 

liberally or strictly in idea selection but incorporating them to some degree is beneficial to 

throughput speed. Unless a few individuals within a Small-sized auditing company have 

strong and specifically needed software development skills, licensing existing software is the 

only possibility for audits to be sped up from a technical point of view. However, there are 

also other ways for audits to improve, such as finding an interpersonal communication 

method that promotes document delivery from clients that can be used virtually for free. 

Enhancements such as these do not require development in the technical sense but can still 

contribute great amounts of value once they are ideated, worked out and applied in day-to-

day auditing.  

5.3 Concise design 
While this chapter provides reasoning on the established list of generic advice and trade-offs, 

it may not be appropriately accessible to those wishing to make quick but grounded 

innovation decisions. Although a shortlist of generic advice (Table 4) along with the trade-
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offs and its corresponding three pre-sets (Tables 5 and 7-9) in isolation do not provide 

complete justification for the reasons as to why implementing their contents are expected to 

be beneficial for innovative output, it does assumedly provide a sufficient amount of 

information for decision-makers to judge whether it is helpful in designing an approach to 

innovation. For this reason, these five tables with a minimal description on how to interpret 

them will serve as the design that is provided to validation testing candidates for possible 

improvement or revision. The version that the testing candidates have received is displayed 

in Appendix III. 
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6 Design validation  
 

Whether the design made in the previous chapter is a fitting answer to the fourth research 

sub-question will be analysed in this chapter. As no implementation is done during this 

study, validation interviews were chosen to be the medium of ex-ante evaluation. Using the 

interview guide in Appendix II, feedback was collected on the perceived correctness and 

usability of the design created in the previous chapter that is presented in Appendix III. In 

total four interviews have been held, two with academics with a background in innovation 

with one of the two exploring this domain specifically from the perspective of design science 

research, and the remaining two with auditing professionals fitting the design’s intended 

user profile of audit innovation decision-makers. The interviewees’ comments and suggested 

revisions are categorised based on their subject and discussed in the following subchapters. 

Table 10 includes a list of all changes to the first version of the design and will complete this 

chapter, with the revised concise design with changes marked in yellow being presented in 

Appendix VI while the revised concise design as it should be presented to users is displayed 

in Appendix V.  

6.1 Generic advice 
The general impression of the pieces of generic advice were all found to be highly relevant by 

both auditing professional interviewees who were best suited to judge the contents of generic 

advice because of their background. One of the auditing interviewees did note a large 

variance of importance between the different listings of advice but considered none to be 

unimportant to such a degree that their removal was warranted. As the main purpose of this 

design is self-evaluation of a user’s audit innovation process, it is reasoned that including 

advice of lesser importance may still effect beneficial reflection as long as the totality of the 

advice is not long-winded to such a degree that it invokes annoyance, which the evidence 

gathered on this design demonstrates is not the case.  

 The noteworthy comments of validation interview participants on specific listings of 

generic advice will be discussed in the order as presented in Table 11. As the validation 

candidates commented only briefly on a few entries in this table because they viewed them as 

helpful and correct, they will not be further discussed in this chapter. 

 The basic stage-gate format pictured in Figure 12 was regarded as intuitive by 

auditing interviewees, but considered incomplete by an academic interviewee who noted that 

a traditional stage-gate model includes a gate before product launch that signals a newly-

made product is ready for large-scale use or sale by successfully identifying when, where and 

how the launch will take place. This concern was also voiced by two interviewees from the 

previous round of empirical research, who noted that project managers in auditing firms 

often tend to allocate excessive resources to technological development while comparatively 

disregarding the marketability of a newly developed or improved tool or service. The stage-

gate model in Figure 12 does not include a gate that serves this function for which reason it 

may be interpreted that launch can take place immediately after development and testing is 

finalised, which is indeed untrue. Moreover, as audit innovation projects frequently involve 

tools for internal use only, commercialisation may not be the best fitting phrase because it is 

often associated with selling which is distinctly different from the encouragement for wide-

scale use that is more commonplace for innovations in auditing. Both of these concerns can 

be remedied by renaming the stage “Commercialisation” to “Launch preparation”, adding 

the stage “Launch” and adding an additional gate between the latter two stages, which clearly 

shows launch preparations are a vital part of every innovation project which requires a 

separate gate review. Adding an additional stage and gate is at odds with a concern 

propagated by an auditing interviewee, who remarked that implementing stage-gate for 

every innovation project, especially those small in scope, may possibly cause unnecessary 
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bureaucratic slack. However, it is reasoned that the benefit of the stopping power and 

structure stage-gate provides significantly outweighs the time required for gate reviews, also 

in small-scale innovation projects.  

 The phrase “Regulation party” is unused in the auditing discipline. Although different 

auditing firms have different names for the group concerned with these activities, they are 

more commonly known as a “Compliance and regulation department”, which is therefore 

substituted in the design for “Regulation party”. Although both auditors agreed this 

department should be involved early, it is not financially feasible to continuously include a 

representative of this department in every innovation project that is currently running. It is 

therefore strongly advisable to continuously include compliance representatives in the most 

important projects, while a periodic collaboration with innovators of secondary innovation 

projects suffices. This will similarly be updated in the second version of the design. 

 While it has been earlier found and thereafter reinforced during validation that the 

minimum requirement for every idea selector is the capability to understand and apply 

selection criteria, the generic advice should more explicitly state that auditing experience as 

well as knowledge of IT and data science is highly beneficial rather than merely optional. 

This rephrasing aligns more aptly with the knowledge gained during the exploratory 

interviews, in which only a minority of candidates saw potential in selectors without prior 

auditing or IT experience.  

 Lastly, with the addition of the “Launch preparation” stage, the added value of the 

last entry is severely lessened because both emphasise the need for careful launch 

preparation which is best illustrated by redesigning the stage-gate model. As stated in the 

previous chapter, not only is it advisable to carefully prepare a dispersion strategy for 

innovations, it was also found that an initial successful trial in an actual audit serves as a 

catalyst to this dispersion, resulting in a phenomenon similar to a domino-effect where an 

increasingly large group of auditors are willing to adopt a new tool. Considering this, this 

entry of generic advice can be more specifically rephrased to recommending audit innovators 

to focus their efforts during launch preparation on realising this first success. One auditing 

interviewee also stated this is not only true for internally used tools, but also works for tools 

or services developed specifically for clients. 

6.2 Trade-offs 
While the table of generic advice was viewed as being helpful, all interviewees perceived the 

trade-offs presented in Table 12 as the more interesting source of knowledge. However, all 

also agreed it was rather complex at first glance, which can be attributed to the design of the 

trade-off table or due to an insufficient description. It should be considered that the 

interview candidates did not study the design proposal in chapter five, but rather read the 

concise version in Appendix III. Though reading the entire chapter may help to interpret the 

trade-off table it should not be a requirement, which means both the table’s design will be 

improved as well as its corresponding description. The table’s design may be improved by 

switching around the more important “Trade-off options” and less important “Category” 

columns so the connection between “Trade-off subjects” and “Trade-off options” can be 

observed more clearly. Another source of confusion was the mismatch between colours and 

scores due to the first two outcome variables being positives and the last two being negatives. 

Although the colour palette of the outcome variables may be substituted for a more salient 

one, the better approach is to include a colour legend in the description in conjunction with 

the already existing short description of outcome variables, thereby signifying exactly what 

the meaning of different colours is. 

 As reflection is this design’s main purpose, it should be encouraged more explicitly 

that auditors pay heed to their own experience and firm characteristics when accessing the 

information Table 12 holds. As such, the description should mention that the outcome 



62 
 

variables presented in the table, though important, are by no means comprehensive, nor are 

they by definition equal in value which will be further elaborated upon in the pre-sets 

subchapter.  

 All four interviewees showed curiosity about how the different trade-off options were 

scored on the four outcome variables. As Appendix III is the only information the 

interviewees received, this curiosity conveys that the concise version of the design should 

refer to and be accompanied by the whole design proposal in chapter five (or even by 

extension the complete research document) so this scoring process is made more 

transparent to those interested. 

6.3 Pre-sets 
Although the function of the pre-sets is not essential because they are merely three examples 

of how the trade-off table can be used to configure different parts of an innovation system, 

both auditing interviewees deemed these examples as tremendously helpful in how the 

trade-off table is supposed to be used because they show how different prioritisations of 

outcome variables result in different configurations of trade-off options. When explained, the 

interviewees also agreed with the general logic for each of the three auditor types, 

notwithstanding that differences in priority will exist within each auditor type. This shows 

that like in the trade-off table, it is worthwhile to refer to the main text for comprehensive 

argumentations on why auditor of different types may prioritise the outcome variables 

differently.  

 The way interviewees interacted with the trade-off and pre-set tables shows that a 

risk exists in which users settle for the outcome variable prioritisation logic of one of the 

three auditor types after which they may copy the accompanying pre-set table, which is 

counterproductive to the reflection this design attempts to bring about. This may be 

combatted by not presenting the pre-set tables as starting templates for audit innovators 

falling into one of these three categories, but rather as examples of how the trade-off table 

can work, thereby guiding attention back to the table in which thought and reflection is 

provoked. This may ultimately result in a prioritisation logic unique to each observer, or, 

interpreting prioritisation logic as a situation where only the four outcome variables are 

considered, a trade-off option configuration unique to each observer based on the insights of 

this research and the user’s own experience. 

6.4 General design form 
The thought behind making a concise version of the original design, as presented in the 

previous chapter, was based on the assumption that managers would not have a sufficient 

amount of time to study this chapter in full, for which reason a shortened version with a 

minimal amount of description was deemed suitable. However, as evidenced by the curiosity 

of the auditing validation candidates about the underlying research of the chosen outcome 

variables, the innovation techniques and their corresponding scores, the need for a concise 

design has been shown to be lower than was previously assumed. Nevertheless is it 

expectedly useful to still supply users with the concise design in addition to the design 

proposal in chapter five in case they do have time limitations. 

 The introduction in the concise design to how it will help audit innovators structure 

their respective innovation systems should be described more extensively. This will help 

users to interpret every table more easily and direct them exactly on what they will need to 

do with the instrumental tables that are provided to them.  

 It has been noted by one auditing interviewee that the trade-off table may be more 

user-friendly by transforming it into an interactive tool in software such as Microsoft Excel, 

in which users need to assign a weight to every outcome variable after which an optimisation 

algorithm outputs the best trade-off option configuration associated with the given weight 
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distribution. Although this would certainly score higher than what is currently designed from 

a user-friendliness perspective, there are two issues with this transformation. Firstly, this 

would require the trade-off table’s scores to be accurate not only between trade-off options 

within the same trade-off subject but also between trade-off options across the board, which 

is not the case. This has been illustrated in the previous chapter by stating that despite 

‘Accelerated’ of the stage-gate format and ‘Internal software development capability 

exploitation’ of software development both having a score of 3 in innovation cost, no actual 

conclusions can be made on the comparability of their actual required investment levels. 

This could be alleviated by adding a parameter such as “Impact on innovation” which would 

be a weight distribution on how much a trade-off subject would impact innovative output. 

However, as the scores are already based on qualitative data, adding additional layers of 

subjectivity may render the contents to be unusable for automation. Secondly and more 

importantly, it should be contemplated whether this added user-friendliness through 

automation will help the target user in redesigning their audit innovation system or may 

instead even detract from it. Although users would need to make their own prioritisation 

logic, an automatised tool such as this would not encourage incorporating outcome variables 

outside the given tool for consideration. Similarly does it not encourage users to individually 

weigh every trade-off option, or even trade-off subject, because it will automatically output 

the list with ‘optimal’ innovation systems. For both reasons given, the second version of the 

design is a revision of a similar form as the first version because a form closer to a ‘true’ 

design science artefact will in this case not benefit the user. This second version is presented 

in Appendix V. 

6.5 Data source validity  
The academic validation candidates had doubts on the generalisability of this design because 

most data was sourced from one type of auditor: A big-four auditor. As such, it may be that if 

auditors of different types were interviewed, additional areas of audit innovation relevance 

may have been discovered or they may have contradicted views from other interview 

candidates. These concerns are in part managed by the way the data was collected during the 

exploratory interviews, because the innovation techniques, though coming forward from 

exploratory interviews with big-four auditors, were not all directed at company-wide 

implementation but also on the level of an office of twenty to a hundred employees, meaning 

that not only methods were discussed that can only be reasonably employed by an auditor of 

this size. Additionally, candidates elaborated on what innovation methods were currently 

used and the problems or disadvantages they faced while using these and proposed 

alternative methods with their own advantages and disadvantages. This means that more 

innovation techniques were considered than only those that were actually implemented in 

the focal auditing firm. As a result of the extensive discussion of all methods involved with 

auditors of different expertise, it is assumed that the most important aspects of each method 

have been sufficiently examined. 

 The present paper argues that for the reasons above, and the design’s purpose as an 

instrument of reflection, that it is better to provide the generic advice and trade-off tables in 

their current form to auditors of every kind who can then weigh different innovation 

techniques using both the argumentations of this research as well as their own evaluation 

frameworks as a result from their auditing experience and knowledge, than to only provide 

these insights to big-four auditors. 
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Table 10: List of changes to concise design version one 

Subject Description 

Generic 
advice 

Renamed stage “Commercialisation” to “Launch preparations”, add stage 
“Launch”, add gate 4 between “Launch preparations” and “Launch” stages 
in the stage-gate model in Figure 12. 
Rephrased entry about continuous collaboration between compliance and 
regulation department and innovators 
Renamed “Regulation party” to “Compliance and regulation department” 
Rephrased entry about the qualifications of idea selectors with auditing and 
data science knowledge being beneficial instead of optional 
Rephrased launch preparation entry to focus more on encouraging initial 
trial 

Trade-offs 

Switch “Trade-off options” and “Category” column 
Add colour legend with meanings of score colours 
Rephrase description to direct users to use own experience and make own 
prioritisation logic 
Refer to design proposal chapter for score argumentation 

Pre-sets 
Rephrase description to present pre-sets as examples instead of starting 
templates 
Refer to design proposal chapter for prioritisation logic argumentation 

General 
design form 

Rephrase concise design introduction to state purpose and function of 
tables more clearly 
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7 Conclusion & Discussion 

7.1 Conclusion 
External auditing is one of the pillars upon which a healthy economy rests. Given the 

recently increasing speed at which data is being produced by commerce and the comparative 

inertia of audits to accommodate for these developments, the stability of this foundation is 

becoming unreliable. Adopting the idea that the cause of insufficient audit improvement over 

time is a resultant of the use of inadequate audit innovation processes, the present paper’s 

research question has been formulated to be: 

“In what way can an innovation process of external audits best be designed to avoid the 

detriments of stagnancy?” 

This study employed the design science methodology because initial literature review and 

expert interviews indicated that the most suitable end goal of this study, and coincidentally 

lacking in the current body of academic literature, was the establishment of an audit 

innovation support instrument designed for practical use. 

 Literature was consulted to gain a fundamental understanding of how different 

aspects of external audits have seen change, both historically and contemporarily. In answer 

to the first research sub-question “How have external audits undergone innovation 

historically?”, it was found that innovation in the two aspects of external audits behaved 

differently. While the improvement of substantial testing seemed to be primarily demand-

driven, the main driving force behind internal control innovation cannot be as easily 

assigned to one specific party. Instead, innovation in this aspect of external auditing seemed 

to be affected by the dynamics of regulatory institutions, auditors, and their clients rather 

than the actions or wishes of one specific type of organisation among these. The second 

research sub-question, “Which types of universal innovation processes currently exist?”, was 

formulated to derive design principles from universal innovation models that were 

sufficiently comparable to audit innovation trends. This and the third research sub-question, 

“Which type of universal innovation process fits external audits best?”, were answered by 

comparing the way substantive testing and internal control were innovated with Rothwell’s 

(1985) generations of innovation, and more specifically the third and fifth generation 

respectively. Hereafter, the key features of these models and design principles from other 

areas of science were then expanded upon during the exploratory interviews and have 

ultimately contributed to a revised notion on how to answer the fourth research sub-

question, “What is the best design of an external audit innovation process to avoid the 

detriments of stagnancy?”, and by extension the original research question: from the design 

of an optimal external audit innovation process to the design of an instrument that allows 

audit innovation decision-makers to reflect on their current innovation processes and herein 

reshape it to a suitable form. Additionally, as a consequence of this change paired with the 

chosen way to develop a solution within the design science methodology, no best solution, as 

the fourth research sub-question commands, but rather an acceptable solution within the 

given design space would be pursued. 

 The main observation that lead to a changed vision for this study’s final instrument 

was the realisation that despite many insights gained during exploratory interviews being 

relevant to every person in the context of external auditing, the relevance of other insights 

laid on a spectrum of utmost to non-existent applicability largely based on a firm’s goals and 

limitations. This was dealt with by providing two types of knowledge separately: generic 

advice and trade-offs. The former contains recommendations for several areas of audit 

innovation, from general statements on how to responsibly design and execute an innovation 

process to advice directed at specific stages of the stage-gate model. Conversely, the latter 

includes a list of decisions while designing specific stages of the audit innovation system. 
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Each choice is accompanied by scores measuring how it will expectedly affect four relevant 

performance indicators, with both the scores and performance indicators being sourced from 

qualitative literary and empirical data. Presented as a tool for self-evaluation, the trade-off 

portion of the design incorporates pre-set examples for three distinct auditor profiles, with 

each having a unique outcome variable prioritisation logic. In addition to a modest number 

of suggested revisions, ex-ante evaluation indicated that the designed instrument has been 

decidedly useful because it presents novel, relevant and practical information without 

dismissing the user’s own framework of evaluation that may have been developed through 

years of study or experience. Although no ex-post evaluation has been done, evidence 

gathered during validation interviews affirms that by complementing this study’s insights 

with their own, the developed instrument will expectedly aid audit innovation decision-

makers in the self-evaluation of the audit innovation processes their respective companies 

are operating. The audit innovation processes that are improved by virtue of this will in turn 

lower the possibility external auditors are unable to assess the financial records of their 

clients fully and accurately, which is the main detriment of stagnancy.  

 In conclusion, to avoid the detriments of stagnancy, audit innovation process design 

should be conducted consciously by using insights applicable to auditing from other areas of 

science while simultaneously accounting for the goals and limitations prospective firms may 

have. 

7.2 Theoretical implications 
In this research’s pursuit to start filling a gap between functional audit and process 

innovation literature, the literature review has attempted to relate different areas of science 

to audit innovation processes. As most of this literature was not written with the explicit 

scope the present paper employs, none of the referenced papers can for this reason be wholly 

contested. It can be stated, however, that they do or do not seem to apply to auditing or 

innovation processes. As part of designing a solution to the research question, the initial 

understanding of audit innovation processes developed in the literature review was further 

refined and extended by comparing it to findings from the analysis of conducted empirical 

research. Generally, it can be stated that the majority of literature used in the creation of the 

conceptual model was reinforced and hereafter expanded upon by findings from the analysis, 

as seen in the following examples of Rothwell’s (1994) generations of innovation and 

Cooper’s (1990) stage-gate model.  

 In the present paper’s effort to restructure audit innovation processes, information 

needed to be collected on how to improve the processes without adopting features that have 

contributed to lacking change. This was done by distilling the key elements of innovation in 

subjective testing and internal control and comparing them with insights from innovation 

literature. Although the generations of innovation models of Rothwell (1994) have been 

conceived originally to understand but not to structure innovation in specific time periods 

and sectors of business, the present paper has found an additional use of the models by 

deriving design principles from the specific generations that have significant overlap with the 

way aspects of auditing have been innovated. This position has an interesting dynamic with 

the findings of O’Raghallaigh et al. (2011), who stated that Rothwell’s models are not 

appropriate to be used as tools by managers for decision design and that innovation 

management scholars should instead expend effort to create these tools. Although the 

present paper does not present evidence that this finding of O’Raghallaigh et al. is 

inaccurate, it does show that the generations of innovation models are suitable to craft the 

tools that managers require. While the future research subchapter will further elaborate on 

the role the generations of innovation models may play in the study towards audit innovation 

processes, the usefulness of the designed instrument advocates that this new application of 

Rothwell’s work is not erroneous and can be used similarly in future innovation process 
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studies.  

 While Cooper’s (1990) stage-gate model was originally designed for general new 

product development efforts, this paper’s literature review hypothesised the model’s 

applicability in audit innovation, which besides developing new products also involves 

service innovation, the latter of which is significantly less researched (Storey, Cankurtaran, 

Papastathopoulou & Hultink, 2015). Evidence in favour of this applicability was found 

during the latter two rounds of empirical research, which have additionally contributed to 

two iterations of refining the first version. The first revision, though in essence merely a 

reformulation of stage names, reflected the interview candidates’ emphasis on the 

importance of the front-end as opposed to the back-end of innovation projects, where a 

frequently recurring idea the candidates seemed to share was that the main inhibitor to a 

high project completion rate was improper design and execution of the idea selection stage 

specifically. While the debate on the importance of the fuzzy front-end against the back-end 

of new product development projects has been fairly one-sided in favour of the front-end 

among innovation scholars (De Brentani, 2001; Kim & Wilemon, 2002), the relative 

importance of idea selection over opportunity identification within the front-end of 

development is a novel finding to the current assortment of innovation literature. After 

validation interviews were conducted, this revision was further amended by adopting an 

additional stage signifying the importance of activities relating to the launch preparations, 

because empirical data suggested these are frequently overlooked in innovations meant for 

internal use, possibly more regularly than products with a more traditional 

commercialisation profile that involves selling. While Cooper (1990) did include market 

testing in the activities of his penultimate stage, the present paper argues pre-launch 

activities are not emphasised to a sufficient degree for innovation projects for which the 

intended end-user is internal to the company. As Cooper did not make this distinction in the 

position of end-users relative to the innovating firm, it is theorised the stage-gate 

arrangement illustrated in Figure 14 effects superior innovative output than the one 

presented in Cooper’s work for innovations dedicated to internal use.  

 Although an extension of previous academic work may be of value, the manner in 

which this research, which fills an academic gap, was received during the validation 

interviews supports that this study’s most important implication to academia is that the field 

of audit innovation processes is one worthy of wide-spread exploration and is expected to 

indeed hold more practical value than defining the current optimal external audit as Silver 

(2004) discourages, which contests a complete branch of science with substantial academic 

activity. Furthermore, as Gulbrandsen & Kyvik (2010) state, basic research does not directly 

deliver practical improvements, but by producing fundamental theory does it contribute 

indirectly instead. The present paper argues that, especially in fields such as auditing where 

limited practical adoption of academic insights is an urgent threat instead of merely a missed 

opportunity, academic attention should be concentrated on research that verifiably produces 

performance improvements within a time period that fits the requirements of the respective 

field. This perception is contrary to the academic trend Chiu et al. (2019) have observed, 

whose study instead shows a relative decrease in experimental and design science research in 

the period between 2004 and 2016. In response to these worrisome dynamics, the present 

paper argues the disconnect between auditing scholars and auditing practitioners can be 

reduced by proposing a collective academic shift from research types primarily focused on 

producing theory to studies that remedy specific practical auditing problems, which can be 

realised by adopting a design mode of thinking (van Burg & Romme, 2014).  

 Despite the designed instrument being deemed helpful by practitioners, this study as 

a result of its methodology perhaps only scratches the surface of this field’s potential. The 
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future research subchapter will elaborate on the directions of study that may be worthwhile 

to explore further. 

7.3 Managerial implications  
Like many authors with publications in the auditing body of literature, the present paper 

emphasises the risks of lacking audit change and advocates an active as opposed to a passive 

attitude towards avoiding them. If nothing else, the current research shows careful 

evaluation is the main remedy to this problem. This involves precisely reviewing the way a 

firm does business, how its organisation is structured, and whether or not and in which way 

these circumstances should be adjusted to better facilitate audit innovation. To help guide 

this evaluation, the instrument designed as part of this research can be used. The first part of 

the instrument may lead users to adopt validated pieces of advice of interest to auditors 

regardless of type, while the second part requires users to be aware of the short- and long-

term goals of their respective firms, after which they can decide on an outcome variable 

prioritisation logic that allows them to choose the innovation techniques that best enable 

achievement of earlier defined goals. The key observation in the knowledge the instrument 

provides, and thus the main implication for practitioners, is that audit innovation is not a 

separate department that requires investment, but rather needs to be deeply integrated into 

the core of a business.  

7.4 Study limitations  
Despite finding an answer to the research question, this study does have several limitations 

that clarify what it can and cannot claim. These limitations are presented below. 

 It was decided to exclude culture from this research at an early stage due to time and 

generalisability concerns. However, as more data was collected it became increasingly 

apparent that organisational culture was a more important factor in innovative output than 

was previously thought, exemplified by its inclusion in Table 3 of the analysis in chapter four. 

As complete neglect of cultural factors would decrease the instrument’s accuracy to an 

unacceptable degree, it was limitedly included in the design by encouraging users to consider 

their own experience and by contextualising the performance of innovation techniques based 

on firm characteristics in the form of outcome variables. However, these measures cannot be 

substituted for “best-practice” targeted recommendations that can only be produced by a 

case study.  

 During the exploratory interviews, the interviewer minimally guided the discussed 

topics to not inhibit the discussion of potential topics of interest. As a result of this strategy, 

interview candidates steered the conversation to topics most pressing, relevant, or important 

to them. The design principles for the early stages of innovation have seen significantly more 

discussion than those for the later stages of innovation have, presumably because they are 

perceived as being more important. As the design is based on the insights of this empirical 

research, it may be considered slightly unbalanced due to a rather heavy slant to the front-

end of development. While the instrument has never been presented as being exhaustive or 

complete, this may take away from its usability. Although it has been earlier explained why 

execution of the design science methodology can be considered a strength of this research, 

this lack of completeness can be attributed to the inherent flaw of the design science 

method’s exploratory nature, which can be described as rather broad and random. How this 

can be alleviated will be discussed in the future research subchapter. 

 To ensure the results of the interview were well-rounded, the group of interview 

candidates was selected to be as diverse as the given timeframe permitted. However, as 

diversity is increased every candidate type is also represented proportionally less when 

holding the amount of candidates constant, resulting in reliability concerns. Eisenhardt’s 

(1989) method, which requires users to subjectively judge when information saturation has 
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occurred, was employed to combat this. While the present paper argues this phenomenon 

was observed to be occurring during the eleventh interview, for which reason a twelfth and 

final interview was conducted for certainty, it does concede diverging views may exist as a 

result of this subjectivity on whether interviews were terminated at the right time. 

Furthermore, while the group of participants was diverse in function and position in the 

hierarchy, they were all employed at the same auditing firm. Although this may weaken the 

validity of the research, it is expected that the aforementioned interview candidate selection 

strategy as well as the validation interviews with candidates both internal and external to the 

auditing firm ensure the research holds an acceptable amount of conclusive power.  

 An additional limitation due to subjectivity are the scores presented in the trade-offs 

table. They are based on literature and candidates voicing their opinions or expectations on 

the efficacy of innovation techniques in different situations. As such, the given scores should 

not be interpreted as an indisputable truth. Although the substantiation for the scores is 

presented in the design proposal in chapter five, it is up to users of the design to judge for 

themselves how to respond to the instrument, which admittedly hinders usability.  

 Inductive research has been performed, which means an explanation was sought for 

audits lacking change and for reasons why the appropriateness of certain innovation 

techniques differs for every firm. Although design science goes one step further by 

incorporating these explanations in an actionable instrument designed for practical use, this 

does not take away the need for deductive research; research that primarily involves 

confirming or refuting the theory inductive research produces. The present paper has 

undertaken an initial effort to validate the instrument’s accuracy by conducting qualitative 

ex-ante evaluation, it cannot be directly claimed the developed instrument will doubtlessly 

produce the advantageous results for which it was created. Furthermore, ex-post evaluation 

has the potential to take away the limitations that have been described earlier. If the 

instrument is evaluated to bring about advantageous change, it may be concluded the 

previous limitations may have had a detrimental but nevertheless acceptable effect on the 

usefulness of the design. How an evaluation of this type can best be conducted is explained in 

the following subchapter. 

7.5 Future research 
As the present research was progressing, branching directions for future research were 

observed. These fall in three rough categories pertaining to the relationship they have with 

the present research: 1. Studies that may directly reinforce or refute the present research, 2. 

Studies that expand on the content of the present research, and 3. Studies within the audit 

innovation process field of study but which are not directly related to the present research. 

The following three paragraphs will discuss these categories in order.  

 Authors willing to explore the implementation and consequent quantitative ex-post 

evaluation of this paper’s or a similar instrument can make more conclusive statements 

regarding its efficacy in practice. Deductive research of this kind can best be performed when 

it is longitudinal in nature because it allows scholars to perform a baseline measurement of 

innovative output after which multiple periodic measurements may indicate or disprove the 

instrument’s value. As the value of innovative output is a consequence of an incredible 

number of factors, supporting research can be conducted to make existing statements more 

compelling. One example is a meta-study which can compare the innovative behaviour of the 

collective of auditing companies to the focal firm in which the instrument has been 

implemented to avoid unfounded trust in the instrument when auditors in general may be 

shifting to a more innovation-oriented stance. It should be noted that this shift, if it were to 

happen, would be happening quite slowly, but possibly quick enough to be of impact to a 

longitudinal study. Before deductive studies such as these are initiated, it should be 

considered whether this academic effort weighs up against the benefits of validating an 
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initial version of an instrument helping to improve audit innovation processes this 

thoroughly. An alternative method is to extend or redesign the present version of the 

instrument to be as comprehensive as possible before it is validated using the approach 

described earlier. 

 In direct extension to this paper’s presented instrument, additional innovation 

techniques, outcome variables and rating scales may be studied, which may naturally be 

discovered as an increasing number of design science and other studies are performed. These 

studies can, among others, focus on specific areas this study paid less attention to, such as 

the development, launch preparation and launch stages of the stage-gate model. Apart from 

these, another of the key features of auditors also seen in Rothwell’s fifth innovation 

generation, is their impressive information sourcing abilities. Despite opportunity 

identification seeing moderate amounts of attention in the present paper, knowledge on this 

specific topic can be given additional substance. A focus on this area may be warranted 

because this special feature may lead to the discovery of innovation strategies that are unique 

to auditing and can therefore not be found elsewhere. 

 Lastly, there exist research directions conducted within a similar field of study but 

not directly related to the present paper. Although the present paper did note the differences 

between Big Four and non-Big Four auditors, this distinction in relation to possibly differing 

audit innovation processes may require further study. While it was chosen in this study to 

create an instrument that was as widely usable as possible, it may be beneficial to build 

entirely separate evaluation frameworks for these two groups of auditors. Although excluded 

from the scope of the present paper, design science studies conducted at internal auditors 

may produce results that are generalisable to every other kind of auditor. These and other 

studies within this field can then contribute to an aggregate solution with a set of generic to 

highly specific recommendations for any auditor regardless of type, which may well be what 

they need to gradually shift to an innovation-oriented and therefore sustainable business 

model and culture. 
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Appendix I 
Interview guide – Exploratory interviews (translated from Dutch to English) 

Introduction 

I would like to thank you for participating in this interview about audit innovation! This 

study is being conducted as part of the master’s program Innovation Management of the 

Eindhoven University of Technology. I have contacted you because your PwC employee 

profile implies you may have interesting perspectives on topics that are relevant to my 

master thesis. 

 I would like to inform you that this interview will be recorded for analysis purposes. 

The recording will not be shared with third parties and while the analysis will be published, 

no personal data is documented. Do you agree to being recorded? 

*Recording starts* 

# Questions Follow-up question Notes 
Introduction & scope of interview  
1 What is your function at PwC?  How does this translate to your 

day-to-day activities? 
 

2 What is your definition of 
innovation? 

Which types or dimensions of 
innovation do you distinguish? 

 

3 At this moment, how is external 
auditing being innovated? 

What are the good and less good 
aspects of this system? 

Status quo. Some 
respondents already 
mention alternatives here. 

Targeted design principles 
4 What is according to you the best 

way to choose in which areas of 
auditing to innovate in? 

Continue questioning based on 
answer: 
- What do you mean with this 
statement? 
- How does this work in practice? 
- Is this method essential or do 
alternatives exist? 

Serendipity of control. In 
essence an additional 
problem validation 
question. Perhaps less 
important for auditing 
respondents. 

5 In which way do you want audit 
innovation to be connected to 
auditing itself? 

What is your attitude towards 
involving auditors directly in the 
process of audit innovation? 

Separate innovation process 
or integrated in the 
financial audit?  
Very important for auditing 
respondents. 

6 Are you familiar with the term top-
down innovation?  
 
Alternative formulation: 
Wat is your opinion of audit 
innovation being directed by 
seniors, such as P/D auditors (high 
in hierarchy)?  

What is your opinion on the 
effectiveness of this type of 
innovation in regard to auditing? 

Project-based innovation. 
Perhaps too targeted, but 
literature showed it being a 
concept of importance. 

7 What about bottom-up innovation? 
 
Alternatieve vraagstelling: 
And audit innovation driven by 
more junior audit stakeholders? 

What is your opinion on the 
effectiveness of this type of 
innovation in regard to auditing? 

Intrapreneurship and such. 

Untargeted design principles and requirements 

8 Can you give me an example of an 
innovation project within PwC the 
result of which did not meet your 
expectation? 

What do you think was the primary 
cause to this? 

 

9 And conversely, what is an example 
of an innovation project that 
exceeded your expectations? 

What do you think was the primary 
cause to this? 

Analysis may uncover a 
potential pattern between 
answers to #8 and #9. 
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10 If PwC were to adopt and execute 
an innovation process, what are the 
requirements that should be met? 
(Clarify that this is about the 
requirements of the process, not 
innovation – such as changes to a 
product or service) 

Continue questioning based on 
answer: 
- What do you mean with this 
statement? 
- How does this work in practice? 
- Is this requirement 
unconditional?  

 

11 How important do you 
collaboration with external parties 
or clients is in respect to audit 
innovation? 

What is the most important thing 
that enables this collaboration? 
How early in innovation projects 
would you want to involve external 
parties or clients? 

 

12 How would you select innovation 
project members? 

 Both internally and 
externally: PwC employees 
and client selection 

13 
 
 
 

Which subjects of importance to 
audit innovation have we not 
discussed yet? 

 For feedback in subsequent 
interviews. 
Essential in the first few 
interviews.  

 

Conclusion: 

I want to express my gratitude once again to you for participating in this interview. As I have 

informed you earlier will I not share the recording of this interview with anyone else.  

Have a pleasant day! 

 

Profiles interview candidates 

No. Function Hierarchical level 
1 Transformation consultant/Innovation expert Manager 
2 Audit innovator/Senior software developer Manager 
3 Audit innovator/Transformation consultant Associate 
4 IT auditor/Audit innovator Senior Associate 
5 Digital transformation consultant Senior Manager 
6 Audit innovator/Senior software developer Senior Associate 
7 Auditor/Accountant Partner 
8 Auditor/Continuous monitoring Manager 
9 IT auditor/Digital strategy consultant Senior Manager 
10 Digital transformation consultant/Audit innovator Senior Associate 
11 Audit innovator/Digital accelerator Associate 
12 IT auditor/Transformation consultant Director 
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Appendix II  
Interview guide – Validation interviews (auditors) 

Introduction: 

Good morning/afternoon! I would like to thank you for participating in this validation 

interview. Do you agree to being recorded? The recording is for analysis purposes and will 

not be shared. 

*Recording starts*  

*Short explanation of the thesis, what it tries to solve and how the designed solution works* 

Topic Performance indicators 
Generic advice Accuracy, importance & usefulness 
Trade-offs Accuracy, importance, usefulness & clarity 
Pre-sets Accuracy, importance, usefulness & clarity 

 

Concluding questions: 

- What is the first impression of the design? 

- Do you think content in this design is inaccurate or incomplete? 

- What do you think about the usefulness of the design for innovation managers? 

- Would the structure of the design (Generic advice → Trade-off → Pre-sets) help you 

to make decisions in audit innovation? 

- What additional pieces of information would help you to make said decisions? 

Conclusion: 

I would like to thank you for partaking in this validation interview! The recording will not be 

shared with anyone else. Have a pleasant day! 

Interview guide – Validation interviews (non-auditors) 

Introduction: 

Good morning/afternoon! I would like to thank you for participating in this validation 

interview. Do you agree to being recorded? The recording is for analysis purposes and will 

not be shared. 

*Recording starts*  

*Short explanation of the thesis and auditing, what it tries to solve and how the designed 

solution works* 

Topic Performance indicators 
Solution design methodology Accuracy, validity 
Purpose of the design Clarity 
Generic advice (stage-gate) Accuracy 
Trade-offs (data source) Validity & reliability 
Pre-sets (generalisability) Validity & reliability 
Artefact form Clarity 

 

Conclusion 

I would like to thank you for partaking in this validation interview! The recording will not be 

shared with anyone else. Have a pleasant day! 
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Appendix III 
Concise design – Version one 

Below you will find information to help you structure audit innovation. Table 11 contains 

general pieces of advice while later tables guide you to specify your approach to audit 

innovation to your preferences.  

Generic advice 

Table 11 presents the pieces of advice on audit innovation this study has concluded are 

applicable to every type of auditor regardless of size. These innovation rules are categorized 

on being of general use, or applicable to a specific stage of the stage-gate method, visualised 

in Figure 12, which is a project management technique akin to sequential waterfall processes. 

Table 11: Concise generic advice 

Category Generic advice 

Process Many approaches to innovation are acceptable. Awareness of why a 
specific approach is employed is critical in developing a sustainable 
innovation strategy. 

Process Implement stage-gate with the stages: 1. Opportunity identification, 
2. Idea selection, 3. Development, and 4. Commercialisation, 
pictured in Figure 12. 

Process Projects should be monitored with the goal to cancel projects if they 
fall short of defined KPI thresholds.  

Process Innovators should be enabled to work on ideas that have enough 
potential by allocating time, budget, and guidance.  

Process Decrease ambiguity and increase transparency to enable auditors to 
work out their ideas by publicising the innovation model (stage-gate) 
and selection criteria. 

Process A party keeping track of compliance to auditing regulations should be 
involved early and hereafter continuously with the innovation 
project. 

Process This regulation party should collaborate with innovators to adapt 
their ideas to comply with regulation if possible. This is more than 
merely assessing an idea and informing innovators what is currently 
wrong, which is undesirable.  

Process Like ideas, the innovation process itself needs review as well. This 
should also be structured, for instance by reflecting on it annually.  

Opportunity 
identification 

Opportunity identification can be done serendipitously throughout 
the auditing year and structured by including analysing growth 
opportunities in the kick-off meeting at the start of the auditing year.  

Opportunity 
identification 

Encourage bottom-up innovation.  

Opportunity 
identification 

Avoid expert blindness by introducing unbiased employees in the 
innovation system. 

Idea selection Pay special attention during idea selection to assessing idea validity 
as well as more intuitive matters like business case. 

Idea selection Selectors should at the minimum be able to apply selection criteria, 
while audit experience and IT or data science knowledge is beneficial. 

Idea selection The selection team should have decisive power to allocate budget 
without consulting another committee. 

Development Agile development is compatible with stage-gate. Integrating this 
means to adapt stage-gate by, for instance, holding multiple sub-gate 
meetings at the end of Agile cycles instead of one gate meeting after 
‘Development’. 
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Commercialisation For internally used tools, a dispersion strategy to encourage wide-
scale experimentation with the tool needs to be in place before the 
project reaches the commercialisation stage.  

 

 

Figure 12: Recommended basic stage-gate format 

Trade-offs 

Innovation approaches can be specified along preferences different firms may have. Every 

trade-off subject has multiple options shown in columns one and three of Table 12, 

respectively. The latter four columns contain the expected performance of these trade-off 

options on four performance indicators, being how much innovative quality an option holds, 

how it allows innovation projects to be completed swiftly, how much monetary and temporal 

investment is required to implement an innovation technique and lastly how complex it is to 

implement and maintain the execution of a trade-off option.  

Table 12: Trade-offs with performance scores 

Input variables Outcome variables 

Trade-off 
subject 

Category Trade-off 
options 

Innovation 
quality 
potential 
(IQP) 

Innovation 
throughput 
speed 
(ITS) 

Innovation 
cost  
(IC) 

Execution 
complexity 
(EC) 

Stage-gate 
format 

General Basic 3 3 2 2 

Accelerated 3 5 3  4 

Required 
business case 
for selection 

Opportunity 
identification 

Basic 3 3 1 2 
Detailed 5 2 3 3 

Idea 
selection 
centrality 

Idea 
selection 

Centralised 5  2 3 3 

Decentralised 2 5 1 1 

Mixed 4  4 3 4 

Frequency of 
selection 
(centralised) 

Idea 
selection 

Batch-wise N/A 3 2 2  

Periodic N/A 4 3 1 

Frequency of 
selection 
(decentralised)  

Idea 
selection 

Continuous N/A 5 3 1 

Batch-wise N/A 3 1 2 

Periodic N/A 4 2 2 

Innovation 
documentati
on format  

Idea 
selection 

Public 
database 

4 N/A 3 4 

Stakeholder-
accessible 
database  

3  N/A 3 3 

Memory  2 N/A 1 1 

Regulatory 
quality 
criteria in 
idea selection 

Idea 
selection 

Included in 
idea selection 

2 5 1 2 

Excluded from 
idea selection 

4 3 1 1 

Software 
development 

Development Contracting 
external 

3 4 4 2 
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 software 
development 
team  
Establishing 
internal 
development 
centre  

5 3 5 5 

Internal 
software 
development 
capability 
exploitation 

4 4 3 4 

Purchasing 
software 
licenses 

2 5 2 1 

 

Pre-set configurations of trade-off options 

Auditors can loosely be categorized in three categories, being Big Four-sized, Medium-sized, 

and Small-sized auditors. For every group, a recommended pre-set configuration of trade-off 

options is made based on their preferences. For the largest group this is a long-term focus on 

innovation and audit quality, for the Medium-sized group a balance between quality and 

speed and the group of Small-sized auditors mostly being concerned with realising small but 

swift incremental changes. Every pre-set is merely a template that serves as a starting point 

which can be further adjusted based on individual preferences.  

Table 13: Pre-set configuration - Big Four auditors 

Trade-off 
subject 

Category Recommended trade-off options IQP ITS IC EC 

Stage-gate 
format 

General Basic 3 3 2 2 

Required 
business case 
for selection 

Opportunity 
identification 

Detailed 5 2 3 3 

Idea selection 
centrality 

Idea 
selection 

Centralised 5 2 3 3 

Frequency of 
selection 
(centralised) 

Idea 
selection 

Periodic N/A 4 3 1 

Frequency of 
selection 
(decentralised)  

Idea 
selection 

N/A N/A 

Innovation 
documentation 
format  

Idea 
selection 

Stakeholder-accessible database 3 N/A 3 3 

Regulatory 
quality criteria 
in idea 
selection 

Idea 
selection 

Excluded from idea selection 4 3 1 1 

Software 
development 

Development Contracting external software 
development team 

3 4 4 2 
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Table 14: Pre-set configuration - Medium-sized auditors 

Trade-off 
subject 

Category Recommended trade-off options IQP ITS IC EC 

Stage-gate 
format 

General Basic 3 3 2 2 

Required 
business case 
for selection 

Opportunity 
identification 

Basic 3 3 1 2 

Idea selection 
centrality 

Idea 
selection 

Mixed 4 4 3 4 

Frequency of 
selection 
(centralised) 

Idea 
selection 

Periodic N/A 4 3 1 

Frequency of 
selection 
(decentralised)  

Idea 
selection 

Batch-wise N/A 3 1 2 

Innovation 
documentation 
format  

Idea 
selection 

Public database 4 N/A 3 4 

Regulatory 
quality criteria 
in idea 
selection 

Idea 
selection 

Excluded from idea selection 4 3 1 1 

Software 
development 

Development Internal software development 
capability exploitation 

4 4 3 4 

 

Table 15: Pre-set configuration - Small-sized auditors 

Trade-off 
subject 

Category Recommended trade-off options IQP ITS IC EC 

Stage-gate 
format 

General Accelerated 3 5 3 4 

Required 
business case 
for selection 

Opportunity 
identification 

Basic 3 3 1 2 

Idea selection 
centrality 

Idea 
selection 

Decentralised 2 5 1 1 

Frequency of 
selection 
(centralised) 

Idea 
selection 

N/A N/A 

Frequency of 
selection 
(decentralised)  

Idea 
selection 

Periodic N/A 4 2 2 

Innovation 
documentation 
format  

Idea 
selection 

Memory 2 N/A 1 1 

Regulatory 
quality criteria 
in idea 
selection 

Idea 
selection 

Included in idea selection 2 5 1 2 

Software 
development 

Development Purchasing software licenses 2 5 2 1 
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Appendix IV 
Concise design – Version two (changes marked in yellow) 

The purpose of this tool is for you to reflect on your audit innovation approach. It may guide 

your attention to previously unknown areas of importance and innovation rules (Table 16), 

and concludes with a framework with which to decide between employing several innovation 

techniques (Table 18) which is accompanied by three examples (Table 19-21). As this 

instrument’s goal is reflection, using your own experience and knowledge of audit innovation 

to interpret the information presented below is critical.  

Generic advice 

Table 16 presents the pieces of advice on audit innovation this study has concluded are 

applicable to every type of auditor regardless of size. These innovation rules are categorized 

on being of general use, or applicable to a specific stage of the stage-gate method, visualised 

in Figure 13, which is a project management technique akin to sequential waterfall processes. 

 

Table 16: Concise generic advice 

Category Generic advice 

Process Many approaches to innovation are acceptable. Awareness of why a 
specific approach is employed is critical in developing a sustainable 
innovation strategy. 

Process Implement stage-gate with the stages: 1. Opportunity identification, 2. 
Idea selection, 3. Development, 4. Launch preparation, and 5. Launch, 
pictured in Figure 13. 

Process Projects should be monitored with the goal to cancel projects if they 
fall short of defined KPI thresholds.  

Process Innovators should be enabled to work on ideas that have enough 
potential by allocating time, budget, and guidance.  

Process Decrease ambiguity and increase transparency to enable auditors to 
work out their ideas by publicising the innovation model (stage-gate) 
and selection criteria. 

Process The compliance and regulation department should be involved at an 
early stage in an innovation project. For highly important innovation 
projects a continuous collaboration is strongly advisable. 

Process The compliance and regulation department should collaborate with 
innovators to adapt their ideas to comply with regulation if possible. 
This is more than merely assessing an idea and informing innovators 
what is currently wrong, which is undesirable.  

Process Like ideas, the innovation process itself needs review as well. This 
should also be structured, for instance by reflecting on it annually.  

Opportunity 
identification 

Opportunity identification can be done serendipitously throughout the 
auditing year and structured by including analysing growth 
opportunities in the kick-off meeting at the start of the auditing year.  

Opportunity 
identification 

Encourage bottom-up innovation.  

Opportunity 
identification 

Avoid expert blindness by introducing unbiased employees in the 
innovation system. 

Idea selection Pay special attention during idea selection to assessing idea validity as 
well as more intuitive matters like business case. 

Idea selection Selectors should at the minimum be able to apply selection criteria, 
while audit experience and IT or data science knowledge is, though not 
essential, highly beneficial. 
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Idea selection The selection team should have decisive power to allocate budget 
without consulting another committee. 

Development Agile development is compatible with stage-gate. Integrating this 
means to adapt stage-gate by, for instance, holding multiple sub-gate 
meetings at the end of Agile cycles instead of one gate meeting after 
‘Development’. 

Launch 
preparation 

For both internally and externally oriented tools should a strategy be 
created during launch preparation to realise the first successful trial in 
a genuine scenario. This will encourage wide-scale adoption 
tremendously.  

 

 

Figure 13: Recommended basic stage-gate format 

  

Trade-offs 

As different firms have different goals, for some subjects no generally true advice can be 

given. For these subjects, this section supports you to decide between options that are 

available. Every trade-off subject has multiple options shown in columns one and two of 

Table 18, respectively. The latter four columns contain the expected performance of these 

trade-off options on four performance indicators, being how much innovative quality an 

option holds, how it allows innovation projects to be completed swiftly, how much monetary 

and temporal investment is required to implement an innovation technique and lastly how 

complex it is to implement and maintain the execution of a trade-off option. As the former 

two outcome variables are positive while the latter two are negative, a high score will differ in 

meaning between the four variables. To distinguish which scores are beneficial and which 

are not a colour coding is provided, presented in Table 17. 

 To decide between trade-off options, you should determine which outcome variables 

are most important to your firm based on your own experience. This also means that you can 

include outcome variables you consider important that are not included in the four variables 

employed here. 

 For those curious to the origins of the scores, the complete design proposal chapter 

includes an elaboration on each trade-off option.  

  

Table 17: Colour coding outcome variable scores 

Highly advantageous 
Moderately advantageous 
Neutral 
Moderately disadvantageous 
Highly disadvantageous 
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Table 18: Trade-offs with performance scores 

Input variables Outcome variables 

Trade-off 
subject 

Trade-off 
options 

Category Innovation 
quality 
potential 
(IQP) 

Innovation 
throughput 
speed (ITS) 

Innovation 
cost  
(IC) 

Execution 
complexity 
(EC) 

Stage-gate 
format 

Basic General 3 3 2 2 

Accelerated 3 5 3  4 

Required 
business case 
for selection 

Basic Opportunity 
identification 

3 3 1 2 
Detailed 5 2 3 3 

Idea 
selection 
centrality 

Centralised Idea 
selection 

5  2 3 3 

Decentralised 2 5 1 1 

Mixed 4  4 3 4 

Frequency of 
selection 
(centralised) 

Batch-wise Idea 
selection 

N/A 3 2 2  

Periodic N/A 4 3 1 

Frequency of 
selection 
(decentralised)  

Continuous Idea 
selection 

N/A 5 3 1 

Batch-wise N/A 3 1 2 

Periodic N/A 4 2 2 

Innovation 
documentati
on format  

Public 
database 

Idea 
selection 

4 N/A 3 4 

Stakeholder-
accessible 
database  

3  N/A 3 3 

Memory 2 N/A 1 1 

Regulatory 
quality 
criteria in 
idea selection 

Included in 
idea selection 

Idea 
selection 

2 5 1 2 

Excluded 
from idea 
selection 

4 3 1 1 

Software 
development 
 

Contracting 
external 
software 
development 
team  

Development 3 4 4 2 

Establishing 
internal 
development 
centre  

5 3 5 5 

Internal 
software 
development 
capability 
exploitation 

4 4 3 4 

Purchasing 
software 
licenses 

2 5 2 1 

 

Pre-set configurations of trade-off options 

To illustrate how the trade-off table can be used, three rough auditor profiles have been 

established. Auditors can loosely be categorized in three categories, being Big Four-sized, 
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Medium-sized, and Small-sized auditors. For every group, the four outcome variables are 

prioritised differently because their preferences differ. For the largest group this priority is 

one of a long-term focus on innovation and audit quality, for the Medium-sized group a 

balance between quality and speed and the group of Small-sized auditors mostly being 

concerned with realising small but swift incremental changes. Every pre-set serves merely as 

an example on how using different outcome variable prioritisations can lead to different 

trade-off configurations.  

 The full design proposal chapter explains the prioritisations for each auditor category 

in more detail. 

Table 19: Pre-set configuration - Big Four auditors 

Trade-off 
subject 

Recommended trade-off 
options 

Category IQP ITS IC EC 

Stage-gate 
format 

Basic General 3 3 2 2 

Required 
business case 
for selection 

Detailed Opportunity 
identification 

5 2 3 3 

Idea selection 
centrality 

Centralised Idea 
selection 

5 2 3 3 

Frequency of 
selection 
(centralised) 

Periodic Idea 
selection 

N/A 4 3 1 

Frequency of 
selection 
(decentralised)  

N/A Idea 
selection 

N/A 

Innovation 
documentation 
format  

Stakeholder-accessible 
database 

Idea 
selection 

3 N/A 3 3 

Regulatory 
quality criteria 
in idea 
selection 

Excluded from idea 
selection 

Idea 
selection 

4 3 1 1 

Software 
development 

Contracting external 
software development team 

Development 3 4 4 2 
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Table 20: Pre-set configuration - Medium-sized auditors 

Trade-off 
subject 

Recommended trade-off 
options 

Category IQP ITS IC EC 

Stage-gate 
format 

Basic General 3 3 2 2 

Required 
business case 
for selection 

Basic Opportunity 
identification 

3 3 1 2 

Idea selection 
centrality 

Mixed Idea 
selection 

4 4 3 4 

Frequency of 
selection 
(centralised) 

Periodic Idea 
selection 

N/A 4 3 1 

Frequency of 
selection 
(decentralised)  

Batch-wise Idea 
selection 

N/A 3 1 2 

Innovation 
documentation 
format  

Public database Idea 
selection 

4 N/A 3 4 

Regulatory 
quality criteria 
in idea 
selection 

Excluded from idea 
selection 

Idea 
selection 

4 3 1 1 

Software 
development 

Internal software 
development capability 
exploitation 

Development 4 4 3 4 

 

Table 21: Pre-set configuration - Small-sized auditors 

Trade-off 
subject 

Recommended trade-off 
options 

Category IQP ITS IC EC 

Stage-gate 
format 

Accelerated General 3 5 3 4 

Required 
business case 
for selection 

Basic Opportunity 
identification 

3 3 1 2 

Idea selection 
centrality 

Decentralised Idea 
selection 

2 5 1 1 

Frequency of 
selection 
(centralised) 

N/A Idea 
selection 

N/A 

Frequency of 
selection 
(decentralised)  

Periodic Idea 
selection 

N/A 4 2 2 

Innovation 
documentation 
format  

Memory Idea 
selection 

2 N/A 1 1 

Regulatory 
quality criteria 
in idea 
selection 

Included in idea selection Idea 
selection 

2 5 1 2 

Software 
development 

Purchasing software 
licenses 

Development 2 5 2 1 
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Appendix V 
Concise design – Version two (as presented to users) 

The purpose of this tool is for you to reflect on your audit innovation approach. It may guide 

your attention to previously unknown areas of importance and innovation rules (Table 22), 

and concludes with a framework with which to decide between employing several innovation 

techniques (Table 24) which is accompanied by three examples (Table 25-27). As this 

instrument’s goal is reflection, using your own experience and knowledge of audit innovation 

to interpret the information presented below is critical.  

Generic advice 

Table 22 presents the pieces of advice on audit innovation this study has concluded are 

applicable to every type of auditor regardless of size. These innovation rules are categorized 

on being of general use, or applicable to a specific stage of the stage-gate method, visualised 

in Figure 14, which is a project management technique akin to sequential waterfall processes. 

 

Table 22: Concise generic advice 

Category Generic advice 

Process Many approaches to innovation are acceptable. Awareness of why a 
specific approach is employed is critical in developing a sustainable 
innovation strategy. 

Process Implement stage-gate with the stages: 1. Opportunity identification, 2. 
Idea selection, 3. Development, 4. Launch preparation, and 5. Launch, 
pictured in Figure 14. 

Process Projects should be monitored with the goal to cancel projects if they 
fall short of defined KPI thresholds.  

Process Innovators should be enabled to work on ideas that have enough 
potential by allocating time, budget, and guidance.  

Process Decrease ambiguity and increase transparency to enable auditors to 
work out their ideas by publicising the innovation model (stage-gate) 
and selection criteria. 

Process The compliance and regulation department should be involved at an 
early stage in an innovation project. For highly important innovation 
projects a continuous collaboration is strongly advisable. 

Process The compliance and regulation department should collaborate with 
innovators to adapt their ideas to comply with regulation if possible. 
This is more than merely assessing an idea and informing innovators 
what is currently wrong, which is undesirable.  

Process Like ideas, the innovation process itself needs review as well. This 
should also be structured, for instance by reflecting on it annually.  

Opportunity 
identification 

Opportunity identification can be done serendipitously throughout the 
auditing year and structured by including analysing growth 
opportunities in the kick-off meeting at the start of the auditing year.  

Opportunity 
identification 

Encourage bottom-up innovation.  

Opportunity 
identification 

Avoid expert blindness by introducing unbiased employees in the 
innovation system. 

Idea selection Pay special attention during idea selection to assessing idea validity as 
well as more intuitive matters like business case. 

Idea selection Selectors should at the minimum be able to apply selection criteria, 
while audit experience and IT or data science knowledge is, though not 
essential, highly beneficial. 



93 
 

Idea selection The selection team should have decisive power to allocate budget 
without consulting another committee. 

Development Agile development is compatible with stage-gate. Integrating this 
means to adapt stage-gate by, for instance, holding multiple sub-gate 
meetings at the end of Agile cycles instead of one gate meeting after 
‘Development’. 

Launch 
preparation 

For both internally and externally oriented tools should a strategy be 
created during launch preparation to realise the first successful trial in 
a genuine scenario. This will encourage wide-scale adoption 
tremendously.  

 

 

Figure 14: Recommended basic stage-gate format 

  

Trade-offs 

As different firms have different goals, for some subjects no generally true advice can be 

given. For these subjects, this section supports you to decide between options that are 

available. Every trade-off subject has multiple options shown in columns one and two of 

Table 24, respectively. The latter four columns contain the expected performance of these 

trade-off options on four performance indicators, being how much innovative quality an 

option holds, how it allows innovation projects to be completed swiftly, how much monetary 

and temporal investment is required to implement an innovation technique and lastly how 

complex it is to implement and maintain the execution of a trade-off option. As the former 

two outcome variables are positive while the latter two are negative, a high score will differ in 

meaning between the four variables. To distinguish which scores are beneficial and which 

are not a colour coding is provided, presented in Table 23. 

 To decide between trade-off options, you should determine which outcome variables 

are most important to your firm based on your own experience. This also means that you can 

include outcome variables you consider important that are not included in the four variables 

employed here. 

 For those curious to the origins of the scores, the complete design proposal chapter 

includes an elaboration on each trade-off option.  

  

Table 23: Colour coding outcome variable scores 

Highly advantageous 
Moderately advantageous 
Neutral 
Moderately disadvantageous 
Highly disadvantageous 
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Table 24: Trade-offs with performance scores 

Input variables Outcome variables 

Trade-off 
subject 

Trade-off 
options 

Category Innovation 
quality 
potential 
(IQP) 

Innovation 
throughput 
speed (ITS) 

Innovation 
cost  
(IC) 

Execution 
complexity 
(EC) 

Stage-gate 
format 

Basic General 3 3 2 2 

Accelerated 3 5 3  4 

Required 
business case 
for selection 

Basic Opportunity 
identification 

3 3 1 2 
Detailed 5 2 3 3 

Idea 
selection 
centrality 

Centralised Idea 
selection 

5  2 3 3 

Decentralised 2 5 1 1 

Mixed 4  4 3 4 

Frequency of 
selection 
(centralised) 

Batch-wise Idea 
selection 

N/A 3 2 2  

Periodic N/A 4 3 1 

Frequency of 
selection 
(decentralised)  

Continuous Idea 
selection 

N/A 5 3 1 

Batch-wise N/A 3 1 2 

Periodic N/A 4 2 2 

Innovation 
documentati
on format  

Public 
database 

Idea 
selection 

4 N/A 3 4 

Stakeholder-
accessible 
database  

3  N/A 3 3 

Memory 2 N/A 1 1 

Regulatory 
quality 
criteria in 
idea selection 

Included in 
idea selection 

Idea 
selection 

2 5 1 2 

Excluded 
from idea 
selection 

4 3 1 1 

Software 
development 
 

Contracting 
external 
software 
development 
team  

Development 3 4 4 2 

Establishing 
internal 
development 
centre  

5 3 5 5 

Internal 
software 
development 
capability 
exploitation 

4 4 3 4 

Purchasing 
software 
licenses 

2 5 2 1 

 

Pre-set configurations of trade-off options 

To illustrate how the trade-off table can be used, three rough auditor profiles have been 

established. Auditors can loosely be categorized in three categories, being Big Four-sized, 
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Medium-sized, and Small-sized auditors. For every group, the four outcome variables are 

prioritised differently because their preferences differ. For the largest group this priority is 

one of a long-term focus on innovation and audit quality, for the Medium-sized group a 

balance between quality and speed and the group of Small-sized auditors mostly being 

concerned with realising small but swift incremental changes. Every pre-set serves merely as 

an example on how using different outcome variable prioritisations can lead to different 

trade-off configurations.  

 The full design proposal chapter explains the prioritisations for each auditor category 

in more detail. 

Table 25: Pre-set configuration - Big Four auditors 

Trade-off 
subject 

Recommended trade-off 
options 

Category IQP ITS IC EC 

Stage-gate 
format 

Basic General 3 3 2 2 

Required 
business case 
for selection 

Detailed Opportunity 
identification 

5 2 3 3 

Idea selection 
centrality 

Centralised Idea selection 5 2 3 3 

Frequency of 
selection 
(centralised) 

Periodic Idea selection N/A 4 3 1 

Frequency of 
selection 
(decentralised)  

N/A Idea selection N/A 

Innovation 
documentation 
format  

Stakeholder-accessible 
database 

Idea selection 3 N/A 3 3 

Regulatory 
quality criteria 
in idea 
selection 

Excluded from idea 
selection 

Idea selection 4 3 1 1 

Software 
development 

Contracting external 
software development 
team 

Development 3 4 4 2 
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Table 26: Pre-set configuration - Medium-sized auditors 

Trade-off 
subject 

Recommended trade-off 
options 

Category IQP ITS IC EC 

Stage-gate 
format 

Basic General 3 3 2 2 

Required 
business case 
for selection 

Basic Opportunity 
identification 

3 3 1 2 

Idea selection 
centrality 

Mixed Idea 
selection 

4 4 3 4 

Frequency of 
selection 
(centralised) 

Periodic Idea 
selection 

N/A 4 3 1 

Frequency of 
selection 
(decentralised)  

Batch-wise Idea 
selection 

N/A 3 1 2 

Innovation 
documentation 
format  

Public database Idea 
selection 

4 N/A 3 4 

Regulatory 
quality criteria 
in idea 
selection 

Excluded from idea 
selection 

Idea 
selection 

4 3 1 1 

Software 
development 

Internal software 
development capability 
exploitation 

Development 4 4 3 4 

 

Table 27: Pre-set configuration - Small-sized auditors 

Trade-off 
subject 

Recommended trade-off 
options 

Category IQP ITS IC EC 

Stage-gate 
format 

Accelerated General 3 5 3 4 

Required 
business case 
for selection 

Basic Opportunity 
identification 

3 3 1 2 

Idea selection 
centrality 

Decentralised Idea 
selection 

2 5 1 1 

Frequency of 
selection 
(centralised) 

N/A Idea 
selection 

N/A 

Frequency of 
selection 
(decentralised)  

Periodic Idea 
selection 

N/A 4 2 2 

Innovation 
documentation 
format  

Memory Idea 
selection 

2 N/A 1 1 

Regulatory 
quality criteria 
in idea 
selection 

Included in idea selection Idea 
selection 

2 5 1 2 

Software 
development 

Purchasing software 
licenses 

Development 2 5 2 1 

 


