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Summary 

This dissertation comprises three tax avoidance papers. In addition, these papers empirically 

examine firms’ resource allocation, tax control frameworks, tax transparency and tax compli-

ance.  

The first paper investigates firms’ response to a perceived increase in tax audit aggressive-

ness. By examining a cross-country dataset of approximately 200 multinational firms, we find 

no evidence that a perceived increase in audit aggressiveness leads to a change in tax plan-

ning activities. Nevertheless, we find that audit aggressiveness is positively associated with 

the quality of firm’s tax control frameworks. Thus, it remains unclear, if stricter enforcement 

shapes firms’ tax planning behavior or simply causes firms to invest more in the avoidance of 

errors.  

The second paper examines the self-presentation of UK firms in published tax strategies as 

“responsible taxpayers” or as “tax planners” and whether their presentation is consistent with 

the measurable tax avoidance behavior. We use 248 published tax strategies from firms listed 

on the FTSE 100 and FTSE 250 and find that firms tend to portray themselves more as “re-

sponsible taxpayers”, but that this portrayal is only consistent with firms’ tax avoidance behav-

ior if they are subject to an above-average external monitoring by financial analysts. Our find-

ings suggest that firms manage the content in their published tax strategy to sway public opin-

ion when the probability of detecting misstatements is low.  

The last paper analyzes how tax complexity affects firms’ tax compliance and tax avoidance 

activities measured as the allocated resources within the tax department (internally and exter-

nally). I use a cross-country dataset of 173 multinational firms to show that tax complexity is 

positively associated with the tax compliance and tax avoidance activities. This finding indi-

cates that higher complexity induces more compliance costs. Simultaneously, firms need to 

invest more resources in tax avoidance.  
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Zusammenfassung 

Diese Dissertation besteht aus drei Beiträgen zur Steuervermeidung. Darüber hinaus werden 

in diesen Beiträgen die Ressourcenallokation, das Tax Compliance Management System, die 

Steuertransparenz sowie die Compliance Aktivitäten empirisch untersucht. 

Der erste Beitrag behandelt die Reaktion von Unternehmen auf gesteigerte Aggressivität in 

Betriebsprüfungen. In einem länderübergreifenden Datensatzes von ca. 200 multinationalen 

Unternehmen finden wir keine Evidenz, dass die Wahrnehmung von gesteigerter Aggressivität 

in Betriebsprüfungen zu einer Veränderung der Steuerplanungsaktivitäten führt. Es lässt sich 

jedoch feststellen, dass die wahrgenommene Aggressivität der Betriebsprüfung positiv mit der 

Qualität der Tax Compliance Management Systeme der Unternehmen assoziiert ist. Somit ist 

fraglich, ob ein geändertes Verhalten der Betriebsprüfung die Steuerplanungsaktivitäten be-

einflussen kann oder ob Unternehmen lediglich dazu verleitet werden, mehr in Fehlervermei-

dung zu investieren. 

Der zweite Beitrag untersucht die Selbstdarstellung britischer Unternehmen in ihren veröffent-

lichten Steuerstrategien als „verantwortungsvoller Steuerzahler“ oder als „Steuerplaner“ und 

ob diese Darstellung mit dem messbaren Steuervermeidungsverhalten übereinstimmt. Im 

Rahmen der Analyse von 248 veröffentlichten Steuerstrategien von Unternehmen, die am 

FTSE 100 bzw. FTSE 250 notiert sind, stellen wir fest, dass Unternehmen sich eher als „ver-

antwortungsvolle Steuerzahler“ darstellen. Diese Darstellung stimmt jedoch nur mit dem Steu-

ervermeidungsverhalten der Unternehmen überein, wenn diese einer überdurchschnittlichen 

externen Überwachung durch Finanzanalysten unterliegen. Die Ergebnisse legen somit nahe, 

dass Unternehmen strategisch die Wahrnehmung der Öffentlichkeit mittels der Informationen 

in den Steuerstrategien lenken, soweit eine Überprüfung und damit ein Aufdecken falscher 

Angaben unwahrscheinlich erscheint.  

Der letzte Beitrag befasst sich mit der Frage, wie sich Komplexität auf die Compliance Aktivi-

täten und das Steuervermeidungsverhalten, gemessen an den zugewiesenen Ressourcen in-

nerhalb der Steuerabteilung (intern und extern), von Unternehmen auswirkt. Auf Basis eines 

länderübergreifenden Datensatzes von 173 multinationalen Unternehmen lässt sich zeigen, 

dass eine höhere Komplexität einen positiven Einfluss auf die Compliance- sowie auf die Steu-

ervermeidungsaktivitäten hat. Dies deutet darauf hin, dass gesteigerte Komplexität höhere 

Steuerbefolgungskosten verursacht, die Unternehmen jedoch gleichzeitig auch mehr Ressour-

cen in die Steuervermeidung investieren. 
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Chapter 1 

1 Introduction 

1.1 Motivation 

Numerous empirical studies demonstrate that firms engage in tax avoidance. As tax avoidance 

deprives governments of large amounts of tax revenues, policymakers around the globe de-

velop different rules to curb firms’ tax avoidance (OECD, 2023). To avoid unintended conse-

quences, policymakers must understand how their anti-avoidance rules affect firms’ behavior. 

For example, the literature shows that tax enforcement limits tax avoidance, i.e., stricter tax 

enforcement disciplines firms (e.g., by the application of more penalties), and therefore, reduce 

tax avoidance (Hoopes et al., 2012; Kubick et al., 2016). Nevertheless, the existing literature 

typically examines the effective tax rate as a proxy for tax avoidance and thus considers the 

measurable output of the underlying activities (Feller and Schanz, 2017). Therefore, the finding 

that stricter enforcement increases the effective tax rate can be due to a variety of causes and 

neglects behavioral reactions to tax enforcement. First, because tax enforcement decrease 

the expected benefits from tax avoidance, firms can reduce their tax avoidance activities 

(Hoopes et al., 2012). Second, firms might anticipate the stricter tax enforcement and increase 

tax avoidance activities as a basis for negotiation with the tax authority (Slemrod et al., 2001). 

Third, stricter enforcement reveals and corrects (unintended) errors and thereby, increases the 

effective tax rate (Advani et al., 2023). Thus analyzing the effective tax rate cannot disentangle 

firms behavioral responses to stricter enforcement.  

As public media frequently uncovers tax avoidance structures of large firms (e.g. Google) and 

shows the excessive usage of tax havens (Financial Times, 2016; The New York Times, 2012; 

The New York Times, 2017), the awareness for tax avoidance in public increase. The aware-

ness can impact firms’ tax avoidance behavior when public shaming induce reputational dam-

ages (Gallemore et al., 2014; Austin and Wilson, 2017; Blaufus et al., 2017). Therefore, poli-

cymakers attempt to make use of the effects of public shaming and shape firms’ behavior 

through mandatory disclosure of tax-related information. However, firms can either truly reveal 

their tax behavior or strategically use qualitative disclosure to manage stakeholders’ percep-

tion. Thus policymakers should carefully analyze the impact of mandatory disclosure to gain 

insights of the tradeoff of costs and benefits of these regulations. 

Finally, to secure their tax revenues, policymakers worldwide implement anti avoidance rules 

to curtail base erosion and profit shifting (OECD, 2013). However, this proceeding increases 

tax complexity. The evidence on the impact of tax complexity on tax avoidance is unclear. As 
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a reaction to more uncertainty, tax complexity might increase compliance (Krause, 2000; 

Scotchmer, 1989; Milliron, 1985; Alm et al., 1992; O'Donnell et al., 2005) as a reaction to un-

certainty. Nevertheless, tax complexity potentially increases firms’ tax avoidance opportunities, 

so that tax complexity can also increase tax avoidance (Milliron, 1985; Kaplow, 1996; Benzarti 

and Wallossek, 2024). Therefore, policymakers must understand the effects of tax complexity 

on firms’ behavior to avoid unintended consequences. 

1.2 Contribution and Main Findings 

This dissertation comprises of three papers, which are presented in Table 1.1. 

Table 1.1: Overview of Essays 

     
Chapter Title Co-authors 

Status of      
publication 

        
   

(2) 
Perceived tax audit aggressiveness, tax control 
frameworks and tax planning - An empirical analy-
sis 

Prof. Dr. Kay Blaufus, 
Dr. Ilko Trenn 

Journal of Business 
Economics, (93), 
509 – 557. 

 
   

       

(3) 
Tax Strategy Disclosure and Firm’s Actual Tax  
Policy 

Prof. Dr. Kay Blaufus, 
Janine K. Jarzembski, 
Dr. Ilko Trenn 

Journal of Account-
ing, Auditing & Fi-
nance, forthcoming. 

 
   

 
   

 
   

(4) 
How Tax Complexity Affects Tax Compliance, Tax 
Avoidance and the need for Tax Technology -  
An Empirical Analysis 

- Working Paper 

        

The first paper analyzes how firms respond to a perceived increase in audit aggressiveness. 

We examine cross-country data of approximately 200 multinational firms and find that firms 

neither change the internal, external nor the overall resources allocated to tax planning in re-

sponse to a perceived increase in audit aggressiveness. Thus we conclude that prior findings 

of a higher effective tax rate in response to stricter enforcement might result from the correction 

of errors instead of adjusted tax planning activities. Additionally, we find a positive association 

between a perceived increase in audit aggressiveness, the quality of the tax control framework, 

the reputation management, and the communication skills of the tax department staff. This 

finding suggests that firms try to avoid errors through a well-working tax control framework. By 

showing how firms react to stricter tax enforcement, we contribute to literature in various ways. 

First, we show that the effective tax rate as the common measure for tax avoidance might be 

flawed because the effective tax rate includes errors and misinterpretation. Suchlike errors are 

unintended by firms, and therefore, are not the result of firms’ tax planning behavior.  
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The second paper investigates the self-portrayal of firms as “responsible taxpayers” or “tax 

planners” and whether their presentation is consistent with the tax avoidance behavior. By 

using textual analysis, we examine mandatory disclosed tax strategies of firms from the FTSE 

100 and FTSE 250. We find that information in the tax strategy only corresponds to the tax 

avoidance behavior if the firms are subject to a high external monitoring by analysts. This result 

suggests that managers distort information to strategically manage public perception of the 

firm when the detection risk is low. We contribute to the existing literature by exploring the 

effects of qualitative mandatory disclosure rules. Our results indicate that stakeholders as the 

regular recipients of the published information, should treat the information with caution and 

consider if the information are reviewed by a third party. Therefore, mandatory disclosure does 

not necessarily lead to the intended result that stakeholders shape firms’ tax avoidance be-

havior and policymaker do not reach the intended outcome without ensuring the correctness 

of the information by external monitoring. 

The third paper investigates the effects of tax complexity on tax compliance and tax avoidance 

of multinational firms. I analyze cross-country data of 173 firms and find that tax complexity is 

positively associated with firms’ resources for compliance and avoidance. This finding sug-

gests that higher complexity leads to higher compliance costs and that firms need to invest 

more in tax planning activities to achieve the same level of tax avoidance. Furthermore, I find 

a positive association between tax complexity and the necessity for digitalization. We supple-

ment literature by analyzing firms’ activities regarding tax compliance and tax avoidance rather 

than the measurable output.  
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 Chapter 2 

2 Perceived tax audit aggressiveness, tax control frameworks and 

tax planning - An empirical analysis 

 

 

For copyright reasons this chapter is not available in this published version. This paper was 

published as Blaufus, K./Reineke, J./Trenn, I. (2023): Perceived tax audit aggressiveness, tax 

control frameworks and tax planning: an empirical analysis, in: Journal of Business Economics 

93(3), S. 509–557.  

 DOI: 10.1007/s11573-022-01116-6 
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Chapter 3 

3 Tax Strategy Disclosure and Firm’s Actual Tax Policy 

 

 

For copyright reasons this chapter is not available in this published version. This paper was 

published as Blaufus, K./Jarzembski, J. K./Reineke, J./Trenn, I. (2023): Public Disclosure of 

Tax Strategies and Firm’s Actual Tax Policy, in: Journal of Accounting, Auditing & Finance, 

forthcoming. 

 DOI: 10.1177/0148558X231200913 
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Chapter 4 

4 How Tax Complexity Affects Tax Compliance, Tax Avoidance and 

the need for Tax Technology - An Empirical Analysis 

 

 

Abstract 

This paper aims to deepen the understanding of the effects of tax complexity on firms’ behav-

ior. While tax complexity has been studied for decades, still little is known about the interaction 

between tax complexity and shaping firms’ behavior. In order to fill this gap, I analyze the 

impact of tax complexity on firms’ allocation of resources to tax compliance and to tax avoid-

ance activities on a cross-country basis. I find that a greater tax complexity is associated with 

a higher tax compliance effort and further with increased tax avoidance activities. These results 

suggest that compliance has become more costly, but firms are also engaged in more tax 

avoidance activities. Therefore, it remains unclear, whether policymakers are able to address 

tax avoidance through dynamic law changes or if the resulting tax complexity needs to be 

considered as a moderating effect. 

 

JEL Codes: M40, M41, M48, H21, H25, H26 

Keywords: Tax Avoidance · Tax Complexity · Tax Technology
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4.1 Introduction 

The tax literature regularly assumes a direct relationship between the applicable rules and 

regulations and taxpayers’ actions (Feldman et al., 2016). Already more than 50 years ago, 

Allingham and Sandmo (1972) developed a theory stating that taxpayers will evade taxes as 

long as the additional earnings exceed the expected costs of detection and penalties. How-

ever, this assumes that taxpayers know precisely how the law is correctly applied and only 

consider whether the application actually leads to a maximization of benefits. This still prevail-

ing theory fails to acknowledge the increasing complexity of tax laws across countries, which 

makes the correct application more difficult or subject to different interpretations (Benzarti and 

Wallossek, 2024). The rapidly developing economy, evolving business models and the in-

creasing internationalization of firms and markets requires policymaker to constantly adapt 

laws to ensure a fair equitable taxation as well as to secure an appropriate share of tax reve-

nues (Office of Tax Simplification, 2022). Furthermore, socio-political considerations and the 

redistributions of wealth are often also addressed through tax laws (Benzarti and Wallossek, 

2024; Slemrod, 2005). Even if some countries have taken initiatives to simplify their tax laws, 

there is still a high level of complexity internationally prevailing (Edward Troup, 2023; Richard-

son and Sawyer, 1997). Therefore, taxpayers might often not comprehend the law and all ap-

plicable rules to the full extent, leading to an increased uncertainty (Amberger et al., 2023).  

In this paper, I analyze the effects of tax complexity on firms’ tax activities. Previous research 

provides mixed results regarding the effects of tax complexity on tax compliance and avoid-

ance. Additionally, the research has typically focused on the measurable outcome. As a result, 

little is known about the actual responses of firms, which are faced by increasing tax complex-

ity. Most studies suggest that taxpayers respond with noncompliance, either through uncon-

scious misinterpretation of the law, exploiting loopholes and grey areas or consciously evading 

taxes (Milliron, 1985; Cox and Eger, 2006; Richardson, 2006; Benzarti and Wallossek, 2024). 

I assume that an increasing complexity will provoke additional expenses for firms, so that I 

hypothesize that tax complexity is positively associated with tax compliance activities. None-

theless, there may be a simultaneous increase in tax avoidance behavior especially for large 

firms with resources to exploit opportunities to avoid taxes or intentionally misinterpret the law 

as the enforcement is also likely to become more difficult for the tax authorities in case of 

complex laws (Krause, 2000). 

I investigate the hypotheses using a dataset of 173 multinational firms from various countries 

including specifications about individual structure and allocation of resources. The dataset pro-

vides unique insights into the actual firms’ behavior and their responses to increasing 
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complexity. In line with my expectations, I find for a higher tax complexity also enhanced ac-

tivities for tax compliance and an increased tax avoidance effort.  

I contribute to the existing literature in several ways. First, to the best of my knowledge, this 

study is the first to analyze the impact of tax complexity on the structure of the tax department 

as this information is regularly non observable from outside and therefore the existing literature 

mostly lacks of information for a direct measurement of actual behavior (Zwick, 2021). Thus, I 

respond to the call for the expansion of knowledge with regard to the exploration of how tax 

complexity shapes firms activities (Amberger et al., 2023). Furthermore, with the development 

of new digital business models and the ascending internationalization of business, the question 

arises whether government initiatives to limit the possibility of tax avoidance through more 

complex anti-abuse rules actually reduce these activities or instead encourage firms to invest 

more effort in circumventing these rules as well (Borrego et al., 2016).  

The paper is organized into six sections. Following this introduction, Section 4.2 presents the 

theoretical background and hypothesis development. In Section 4.3, I present the sample se-

lection, estimation method, variable measurement and the descriptive statistics. The results are 

described in Section 4.4. Section 4.5 includes robustness checks and additional analyses. In the 

last section, I conclude and discuss the implications for future research. 

4.2 Theoretical background on the effects of tax complexity on tax compliance 

and tax avoidance 

The impact of tax complexity on firms is not straightforward. It seems reasonable to assume 

that higher complexity makes the correct application of the law more difficult, resulting in un-

certainty for the taxpayer, who may not comprehend all rules and transactions and cannot 

rationally choose the optimal procedure (Feldman et al., 2016). Therefore, high complexity can 

provoke unintentional errors for example due to misinterpretations of the law in favor or against 

the taxpayer (Scotchmer, 1989; Krause, 2000; Blaufus et al., 2023). In respect to this uncer-

tainty, taxpayers may declare an inflated taxable income and therefore increase tax compli-

ance (Alm et al., 1992). This effect is more likely to occur if the state imposes penalties and 

interest for (also unintentional) noncompliance. In addition, O'Donnell et al. (2005) find that 

professionals with greater procedural knowledge and faced with increasing complexity favor 

less aggressive recommendations and rely more heavily on their outcome expectations. In 

sum, the taxpayer might attempt to respond to an increased tax complexity by increasing com-

pliance (Milliron, 1985). 

Beyond that, in many cases rapid changes in the law and complex rules often contain anti-

abuse regulations that aim to prevent tax avoidance. To comply with all rules, taxpayers are 
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required to gather more information and documentation, making it harder to conceal tax eva-

sion. In this vein, Aghion et al. (2023) provide evidence that individuals tend to prefer simple 

tax systems and argue that tax evasion is a significant factor for this circumstance. Also Thom-

sen and Watrin (2018) find that relatively complex tax regulations are associated with higher 

ETRs. 

However, taxpayers could also exploit the high complexity by claiming tax aggressive positions 

with regard to possible interpretations and gray areas or even consciously misinterpret the law 

to evade taxes (Benzarti and Wallossek, 2024). According to Richardson (2006), complexity is 

even the most significant determinant in tax evasion on a cross-country basis. Also Cox and 

Eger (2006) find for the case of motor fuel tax system that organizational procedural complexity 

increases tax noncompliance. Their results align with Milliron (1985), who favor that complexity 

is linked to increased opportunities for evasion and Kaplow (1996) suggests that more precise 

rules might reduce avoiding schemes. Nevertheless, Amberger et al. (2023) show that the 

effects of tax complexity on firms differ, depending on their size or global span.  

In summary, the impact of tax complexity is still unclear. Furthermore, it is important to note 

that the aforementioned studies analyze compliance and avoidance as the “output” of firms’ 

activity which do not necessarily need to reflect to intended behavior of the firm. If firms try to 

comply with all rules and regulations but make unconscious mistakes, then the “output” meas-

ure will detect noncompliance. Contrary, if firms try to evade taxes or exploit loopholes, but the 

tax authority imposes taxes (and maybe additional interest and penalties) the “output” measure 

will rather detect a compliant behavior as the effective tax right would be rather high. Thus little 

is known about the actual impact of tax complexity on shaping firms behavior (Amberger et al., 

2023).  

Following the discussion in the literature, I suppose that a higher tax complexity will require 

more tax compliance activities. Furthermore, I assume that also the tax avoidance activities 

are more complex and therefore require more resources. Thus, I state the following hypothe-

ses: 

H1. An increase in tax complexity increases firms’ tax compliance effort. 

H2. An increase in tax complexity increases firms’ tax avoidance effort. 
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4.3 Sample selection, variable measurement, descriptive statistics, and estima-

tion strategy 

4.3.1 Sample selection 

I use confidential survey data on 294 firms from 36 different countries worldwide. The data was 

collected by a Big 4 company between May and November 2016 (KPMG, 2016) from survey 

respondents who were employees responsible for their firms’ tax policy and operations 

(KPMG, 2016). The data was collected anonymously through an online questionnaire. The 

survey contained 69 questions.1 The survey started with general questions concerning firm 

characteristics, followed by questions regarding the structure and responsibilities of the tax 

department and finally questions on tax processes, governance and the need for tax software 

and tax technology. 

I remove firms with missing information for tax avoidance or tax compliance effort (92 obser-

vations). Following Blaufus et al. (2023), I further exclude firms that either did not complete the 

form2 correctly, obviously misunderstood the question3 (16 observations) or provided unrealis-

tic values4 (2 observations). Finally, I remove firms with insufficient country controls (11 obser-

vations).5 Therefore, my final sample consists of 173 firms6 from 24 different countries.7 

4.3.2 Variable measurement  

4.3.2.1 Tax compliance and Tax avoidance effort   

The survey contained questions concerning the responsibilities and duties of the central tax 

department. The resources needed to be allocated to the following activities by full-time em-

ployees (FTEs): (1) accounting for income taxes, (2) business unit support and consulting, (3) 

controversy and audit defense, (4) day-to-day processing of intercompany transactions, (5) 

 
1  An extract is provided in the 4.7 Appendix: Survey Instrument (Extract).  
2  Seven firms filled in the same number (for example, 1) for the allocation of resources, and one firm always 

filled in the number of the question. 
3  Nine firms did not fill in the number of full-time employees but rather indicated the percentage of the activity 

so that the total added up to 100 (either in the tax department or together with the resources in the nontax 
department). 

4  In these cases, the total full-time employee values exceeded 10 times the median for the different groups of 
total employees of the firm. Firms reported 128 and 350 full-time employees in the tax department out of 
1,000-10,000 total employees or 318 full-time employees in the tax department of a total of more than 50,000 
employees. 

5  This concerned firms who stated United Arab Emirates, China, Mauritius, Nigeria, Uruguay,Hungary and 
Russia. 

6  The sample size differs from Blaufus et al. (2023), because the aforementioned study analyzes the Planning 
effort relative to the total FTE and therefore excludes all observations indicating zero as the total external 
FTE. 

7  Country (observations): Australia (18); Austria (9); Canada (29); Colombia (1); Denmark (13); Finland (3); 
France (4); Germany (2); Ireland (3); Italy (4); Japan (16); Netherlands (6); New Zealand (1); Norway (1); 
Peru (2); Portugal (3); Singapore (2); South Africa (13); Spain (4); Sweden (2); Switzerland (6); Turkey (1); 
United Kingdom (22); United States of America (8). 
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merger, acquisition and restructuring activities, (6) research and planning (excluding transfer 

pricing), (7) risk management and governance, Sarbanes Oxley and similar, (8) tax department 

administration, (9) tax returns/compliance, (10) tax technology, (11) training for tax personnel, 

(12) transaction taxes (VAT, indirect tax, GST, etc.), and (13) transfer pricing.  

For further analysis, all activities are assigned to either tax compliance or tax planning. For the 

tax compliance effort of firms, I combine the tax department resources for tax compliance by 

FTEs, which are listed as follows: accounting for income taxes, business unit support and con-

sulting, controversy and audit defense, day-to-day processing of intercompany transactions, 

risk management and governance, Sarbanes Oxley and similar, tax department administration, 

tax returns/compliance, tax technology, training for tax personnel and transaction taxes (VAT, 

indirect tax, GST, etc.). On average, a firm has 7.42 FTEs (TCE_INT) in the internal tax de-

partment responsible for tax compliance activities. This number represents an average of 

80.30% working in the tax department (Table 4.1). 

To measure a firm’s tax avoidance activities, I combine the tax department resources for tax 

avoidance by FTEs. These activities including merger, acquisition and restructuring activities; 

research and planning, excluding transfer pricing and transfer pricing. 19,70% of the 9.24 FTEs 

in the tax department – equivalent to 1.82 FTEs (TAE_INT) – are engaged with tax avoidance 

activities (Table 4.1). 

Again, following Blaufus et al. (2023), I use a question in which respondents indicated the 

estimated percentage performed by the tax department and by external tax service, to meas-

ure the effort of external advisors.8 This means, that respondents state the percentage of tax 

compliance as well as tax planning activities that are carried out internally and by external tax 

advisors. This process enables us to measure the expenses for external advice. For the anal-

ysis of internal and external investments, I converted the percentage of external expenditures 

into FTEs. The mean value of the tax compliance effort for external advisors is 2.65 FTE (TCE 

_EXT), which is on average 75.28% of the total resources of external providers. The mean 

value of the tax avoidance effort for external advisors is 0.87 FTE (TAE _EXT), which is on 

average 24.72% of the total resources of external providers (Table 4.1).  

Finally, I combine the external and internal resources. For tax compliance effort, a firm has on 

average 9.89 (TCE_TOTAL), which reflects an average of 78.93% of the total 12.53 FTEs. In 

 
8  The participants of the survey also answered a question concerning the number of FTEs at nontax depart-

ment headquarters location (see 4.7 Appendix: Survey Instrument (Extract)). However, we assume that the 
actual tax activities take place in the tax department itself or by external providers. 
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contrast, for tax avoidance activities, firms have on average 2.64 FTEs in charge. This result 

corresponds to 21.07% (TAE_TOTAL) of the total effort for tax activities Table 4.1. 

4.3.2.2 Tax Complexity 

Following Hoppe et al. (2018), I understand tax complexity as a two-pillar concept consisting 

of the tax code (ambiguity & interpretation, change, computation, detail and record keeping) 

and the tax framework (enactment, guidance, filing & payment, audits and appeals). For the 

measure of the impact on tax compliance and tax avoidance, I use the Tax Complexity Index 

(COMPLEXITY) by Hoppe et al. (2023). The Index measures the complexity of countries’ cor-

porate income tax systems for multinational corporations. The index is composed of two sub-

indices, namely “tax code complexity” - which describes the complexity that is inherent in the 

different regulations of the tax code - and “tax framework complexity”, which describes the 

complexity that arises from the legislative and administrative processes and features within a 

tax system.  

4.3.2.3 Control variables  

Firms have varying opportunities for tax avoidance. However, larger firms generally have more 

opportunities to avoid taxes (Blaufus et al., 2019; Dyreng et al., 2016; Rego, 2003). Further-

more, larger firms also face higher a higher compliance effort (Zwick, 2021). Therefore, we 

include controls for the size of the firm (Goslinga et al., 2019). Based on the data set I include 

five categories, from SIZE_1 to SIZE_5. In my sample of 173 firms, 42 firms reported sales of 

less than US 1 billion (SIZE_1), 58 firms reported sales between US 1 billion and US 5 billion 

(SIZE_2), 24 firms reported sales between US 5 billion and US 10 billion (SIZE_3), 35 firms 

reported sales between US 10 billion and US 50 billion (SIZE_4), and 14 firms reported sales 

of over US 50 billion (SIZE_5). Moreover, I include whether the firm is listed on a public stock 

exchange or on any external public filing (LISTED) because listed firms are generally subject 

to stricter regulations and a greater public attention (Blaufus et al., 2019; Blaufus et al., 2023); 

therefore, LISTED might have an impact on tax compliance as well as on tax avoidance. In my 

sample of 173 firms, 129 firms were listed on a public stock exchange or similar. Besides, 

foreign operations also influence the necessary tax compliance effort as well as the possibili-

ties for tax avoidance (Gallemore and Labro, 2015). I include binary variables which indicate 

whether subsidiaries or permanent establishments exist and in how many countries. These 

binary variables equal to one if the firm has either subsidiaries or permanent establishments 

in fewer than 10 countries (between 10 and 30 countries, in more than 30 countries). In our 

sample, 57 firms stated that they were active in fewer than 10 countries (FOREIGN_1), 60 

firms were active in at least 10 countries but fewer than 30 countries (FOREIGN_2), and 56 

firms were active in at least 30 different countries (FOREIGN_3). Furthermore, tax avoidance 
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differ among industries (Dyreng et al., 2008), so I included industry dummies using 2-digit SIC 

codes.9 Following Blaufus et al. (2023), I control for country characteristics10 by including the 

GDP per capita11 (DeBacker et al., 2015; Huizinga and Laeven, 2008), a dummy if the home 

country has a worldwide tax system12 (Atwood et al., 2012; Kanagaretnam et al., 2018), SYS-

TEM13 to control for cross-country institutional factors (Atwood et al., 2010; Atwood et al., 2012) 

and TAXREV_PERSTAFF, i.e., the corporate tax revenue divided by the full-time permanent 

employees within the revenue administration as a proxy for the tax enforcement14 of a country. 

4.3.3 Descriptive statistics and correlations 

In Table 4.1, I report the descriptive statistics used in my estimation. Moreover, I report the 

Pearson correlation matrix in Table 4.2.  

  

 
9  33 firms belong to the manufacturing sector (2-digit SIC codes between 20 and 40); 41 firms are from the 

transportation and public utilities sector (2-digit SIC codes between 40 and 50); 30 firms belong to the trade 
sector (2-digit SIC codes between 50 and 60); 31 firms are from the financial services sector (2-digit SIC 
codes between 60 and 70); and 15 firms are from the service sector (2-digit SIC codes between 70 and 90). 
Finally, we have 23 firms that cannot be assigned to one of the abovementioned sectors and are classified 
as “others” (either because only a few firms answered for that category, such as government (1) or aero-
space & defense (3), or because the firms answered “other” to the question). 

10  I do not include any measure for the tax rate as the statutory tax rate is already integrated in the complexity 
index.  

11  The GDP per capita in US$ from 2016 was obtained from The World Bank (2021). 
12  Following Atwood et al. (2012), we code a country territorial if they exempt at least 75% of the dividends 

from foreign subsidiaries. The data was hand-collected from Ernst & Young (2016) and PwC (2021). 
13  Following Atwood et al. (2010) we use factor analysis to extract a single significant factor (eigenvalue 2.17) 

of the country’s legal tradition (common law vs. code law) and the strength of investor rights and ownership 
concentration developed by La Porta et al. (1998). I hand collect the data regarding the country’s legal tra-
dition from CIA (2021). 

14  We use information on the corporate tax revenue from OECD (2022) in millions from 2016. The information 
of the number of full-time permanent staff in the revenue administration was collected for 2014/2015 from 
OECD (2017). 
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Table 4.1: Descriptive statistics 

 (1) (2) (3) (4) (5) (6) 
VARIABLES N mean sd p25 p50 p75 
       
TCE_ INT 173 7.416 11.05 2 4 8 
TCE_ EXT 173 2.650 6.474 0 0.650 2.500 
TCE_TOTAL 173 9.885 15.33 2 4.900 10.94 
TAE_ INT 173 1.817 2.018 0.600 1 2.150 
TAE_ EXT 173 0.871 1.727 0 0.250 1 
TAE_TOTAL 173 2.639 3.295 0.850 1.667 3.250 
       
COMPLEXITY 173 0.362 0.0321 0.343 0.365 0.378 
LISTED 173 0.746 0.437 0 1 1 
SIZE_1 173 0.243 0.430 0 0 0 
SIZE_2 173 0.335 0.473 0 0 1 
SIZE_3 173 0.139 0.347 0 0 0 
SIZE_4 173 0.202 0.403 0 0 0 
SIZE_5 173 0.0809 0.274 0 0 0 
FOREIGN_1 173 0.329 0.471 0 0 1 
FOREIGN_2 173 0.347 0.477 0 0 1 
FOREIGN_3 173 0.324 0.469 0 0 1 
TAXREV_PERSTAFF 173 2.914 4.543 1.171 1.864 3.237 
SYSTEM 173 0.231 1.441 -1.274 0.668 1.564 
GDP_CAPITA 173 41,955 15,733 38,762 42,322 49,971 
WW 173 0.168 0.375 0 0 0 

Notes. This table presents the descriptive statistics. TCE_ INT is the number of full-time employees responsible for tax 
compliance within the tax department. TCE_ EXT is the amount of external resources used for tax compliance measured 
in FTE. TCE_TOTAL is the sum of TCE_ INT and TCE_ EXT. TAE_ INT is the number of full-time employees responsible 
for tax avoidance within the tax department. TAE_ EXT is the amount of external resources used for tax avoidance meas-
ured in FTE. TAE_TOTAL is the sum of TAE_ INT and TAE_ EXT. COMPLEXITY measures the complexity of a country’s 
corporate income tax system between 0 (not complex) and 1 (extremely complex). LISTED is a binary variable that equals 
1 if the organization is listed on a public stock exchange or on any external public filings and 0 otherwise. SIZE_1 takes 
the value 1 if the sales of the organization are below US 1 billion and 0 otherwise. SIZE_2 takes the value 1 if the sales 
of the organization are between US 1 billion and US 5 billion and 0 otherwise. SIZE_3 takes the value 1 if the sales of the 
organization are between US 5 billion and US 10 billion and 0 otherwise. SIZE_4 takes the value 1 if the sales of the 
organization are between US 10 billion and US 50 billion and 0 otherwise. SIZE_5 takes the value 1 if the sales of the 
organization are over US 50 billion and 0 otherwise. FOREIGN_1 takes the value 1 if the organization has branches, 
subsidiaries or other permanent establishments in fewer than 10 countries and 0 otherwise. FOREIGN_2 takes the value 
1 if the organization has branches, subsidiaries or other permanent establishments in at least 10 countries but in no more 
than 30 countries and 0 otherwise. FOREIGN_3 takes the value 1 if the organization has branches, subsidiaries or other 
permanent establishments in more than 30 countries and 0 otherwise. TAXREV_PERSTAFF is the corporate tax revenue 
in millions of USD divided by the full-time permanent employees within the revenue administration per country. SYSTEM 
is the extracted factor of a factor analysis of the country’s legal tradition (common law vs. code law) and the strength of 
investor rights and ownership concentration. GDP_CAPITA is the GDP per capita. WW takes the value 1 if the country 
has a worldwide approach and 0 otherwise. 
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Table 4.2: Pearson Correlation Matrix (173 firms) 

               
 COM-

PLEXITY 
LISTED FOR-

EIGN_1 
FOR-

EIGN_2 
FOR-

EIGN_3 
SIZE_1 SIZE_2 SIZE_3 SIZE_4 SIZE_5 TAXREV_PER-

STAFF 
SYSTEM GDPperCAPITA WW 

COMPLEXITY 1              
LISTED -0.130 1             
FOREIGN_1 0.243** -0.353*** 1            
FOREIGN_2 -0.0473 0.230** -0.511*** 1           
FOREIGN_3 -0.196** 0.120 -0.485*** -0.504*** 1          
SIZE_1 0.106 -0.134 0.234** 0.0123 -0.248** 1         
SIZE_2 0.0660 -0.119 0.0232 0.0999 -0.125 -0.402*** 1        
SIZE_3 0.0574 0.00400 -0.0679 -0.0465 0.115 -0.227** -0.285*** 1       
SIZE_4 -0.194* 0.162* -0.108 -0.00419 0.113 -0.285*** -0.358*** -0.202** 1      
SIZE_5 -0.0682 0.173* -0.163* -0.127 0.293*** -0.168* -0.211** -0.119 -0.149* 1     
TAXREV_PER-
STAFF 

-0.333*** 0.0512 -0.0618 0.0322 0.0293 -0.0510 -0.0866 0.229** -0.0209 -0.0295 1    

SYSTEM 0.0676 0.0556 0.176* -0.0749 -0.101 0.158* -0.00701 -0.0432 -0.134 0.0161 -0.156* 1   
GDPPERCAP-
ITA 

-0.428*** -0.0419 -0.159* -0.00985 0.169* -0.135 0.0680 0.135 -0.0696 0.0259 0.558*** -0.0393 1  

WW 0.233** 0.120 0.0476 -0.132 0.0864 0.107 -0.0892 0.0437 -0.0334 -0.0197 -0.0758 0.166* -0.336*** 1 
Notes. COMPLEXITY measures the complexity of a country’s corporate income tax system between 0 (not complex) and 1 (extremely complex). LISTED is a binary variable that equals 1 if the organization 
is listed on a public stock exchange or on any external public filings and 0 otherwise. FOREIGN_1 takes the value 1 if the organization has branches, subsidiaries or other permanent establishments in 
less than 10 countries and 0 otherwise. FOREIGN_2 takes the value 1 if the organization has branches, subsidiaries or other permanent establishments in at least 10 countries but in not more than 30 
countries and 0 otherwise. FOREIGN_3 takes the value 1 if the organization has branches, subsidiaries or other permanent establishments in more than 30 countries and 0 otherwise. SIZE_1 takes the 
value 1 if the sales of the organization are below US 1 billion and 0 otherwise. SIZE_2 takes the value 1 if the sales of the organization are between US 1 billion and US 5 billion and 0 otherwise. SIZE_3 
takes the value 1 if the sales of the organization are between US 5 billion and US 10 billion and 0 otherwise. SIZE_4 takes the value 1 if the sales of the organization are between US 10 billion and US 
50 billion and 0 otherwise. SIZE_5 takes the value 1 if the sales of the organization are over US 50 billion and 0 otherwise. TAXREV_PERSTAFF is the corporate tax revenue in millions of USD divided 
by the full-time permanent employees within the revenue administration per country. SYSTEM is the extracted factor of a factor analysis of the country’s legal tradition (common law vs. code law) and 
the strength of investor rights and ownership concentration. GDP_CAPITA is the GDP per capita. WW takes the value 1 if the country has a worldwide approach and 0 otherwise. Robust standard errors 
in parentheses. *** p<0.01, ** p<0.05, * p<0.
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4.3.4 Estimation strategy 

To investigate the association15 of tax complexity and tax compliance, I estimate the following 

regression model using ordinary least squares: 

𝑇𝐶𝐸௜ =  𝛽଴ + 𝛽ଵ𝐶𝑂𝑀𝑃𝐿𝐸𝑋𝐼𝑇𝑌௜ +  𝛽𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝜀௜,  (6) 

where TCEi is the tax compliance effort of firm i (either internal, external, or total), 

COMPLEXITYi is the countries complexity in the country where firm i is headquarted, Controls 

is a vector of control variables including firm size, public listing, foreign activities, industry and 

country characteristics, εi is the error term of firm i, and β are the regression coefficients. 

To investigate the association of tax complexity and tax avoidance, I estimate the following 

regression model using ordinary least squares: 

𝑇𝐴𝐸௜ =  𝛽଴ +  𝛽ଵ𝐶𝑂𝑀𝑃𝐿𝐸𝑋𝐼𝑇𝑌௜ +  𝛽𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝜀௜,                                 (7) 

where 𝑇𝐴𝐸௜ is tax avoidance effort of firm i, εi is the error term of firm i, and β are the regression 

coefficients.16 

To address residual correlation, we always cluster the robust standard errors by country 

(Graham et al., 2014; Blaufus et al., 2023). 

4.4 Results of the impact of tax complexity on tax compliance and tax avoid-

ance effort  

I summarize the results of equation (6) in Table 4.3 for the overall tax compliance effort as well 

as the external and internal compliance effort. 

I find a strong association between tax complexity and the resources allocated to tax compli-

ance. This result is independent of whether I test the effect on internal, external or overall 

compliance effort. In sum, I find evidence that a higher complexity is associated with higher 

efforts of tax compliance. The results are in line with the expectation, that complexity increases 

the compliance costs (Zwick, 2021). However, it is remarkable that prior research often expects 

a higher noncompliance as the “output” of the firms’ activities. These could be either due to the 

fact that despite higher compliance efforts, firms still undermine various errors or misinterpre-

tations (Blaufus et al., 2023) or that tax avoidance possibilities outweigh the applied approach.  

 
15  I am only able to test whether associations between these variables exist, as the cross-sectional data is only 

available as a level measure.  
16  The variance inflation factor (VIF) is below 3 for all variables except the country controls. This indicates that 

we do not have multicollinearity in our regression (see also Table 4.2). 
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Table 4.3: Regression results: Association between tax complexity and tax compliance effort 

 (1) (2) (3) 
VARIABLES TCE_ INT TCE_EXT TCE_TOTAL 
    
COMPLEXITY 72.92** 70.12*** 144.7*** 
 (30.23) (20.02) (45.02) 
LISTED 3.115** 0.193 3.239 
 (1.278) (1.184) (2.030) 
FOREIGN_2 -1.585 -0.212 -1.627 
 (1.245) (1.086) (2.037) 
FOREIGN_3 4.184 4.185** 8.482* 
 (3.343) (1.655) (4.704) 
SIZE_2 1.889* 1.287 3.162* 
 (1.094) (1.078) (1.790) 
SIZE_3 2.986 0.138 2.878 
 (2.063) (0.708) (2.316) 
SIZE_4 8.607*** 4.308** 12.80** 
 (2.957) (2.001) (4.583) 
SIZE_5 17.56*** 0.512 17.78*** 
 (4.929) (1.830) (5.806) 
TAXREV_PERSTAFF 0.138 0.107 0.266 

(0.141) (0.0881) (0.205) 
SYSTEM 0.00920 -0.403 -0.371 
 (0.518) (0.390) (0.817) 
GDP_CAPITA -5.51e-05 -2.14e-05 -8.17e-05 
 (7.87e-05) (4.27e-05) (0.000114) 
WW -2.505 -2.055 -4.817 
 (2.545) (1.593) (3.862) 
CONSTANT -25.04** -23.65*** -49.22*** 
 (10.83) (7.003) (15.98) 
    
Observations 173 173 173 
Adjusted R-squared 0.293 0.144 0.258 
Industry FE Yes Yes Yes 

Notes: This table presents the regression results for equation (6). TCE_ INT is the number of full-time employees responsible for 
tax compliance within the tax department. TCE_ EXT is the amount of external resources used for tax compliance measured in FTE. 
TCE_TOTAL is the sum of TCE_ INT and TCE_ EXT. COMPLEXITY measures the complexity of a country’s corporate income tax 
system between 0 (not complex) and 1 (extremely complex). LISTED is a binary variable that equals 1 if the organization is listed 
on a public stock exchange or on any external public filings and 0 otherwise. FOREIGN_1 takes the value 1 if the organization has 
branches, subsidiaries or other permanent establishments in fewer than 10 countries and 0 otherwise. FOREIGN_2 takes the value 
1 if the organization has branches, subsidiaries or other permanent establishments in at least 10 countries but in no more than 30 
countries and 0 otherwise. FOREIGN_3 takes the value 1 if the organization has branches, subsidiaries or other permanent estab-
lishments in more than 30 countries and 0 otherwise. SIZE_1 takes the value 1 if the sales of the organization are below US 1 billion 
and 0 otherwise. SIZE_2 takes the value 1 if the sales of the organization are between US 1 billion and US 5 billion and 0 otherwise. 
SIZE_3 takes the value 1 if the sales of the organization are between US 5 billion and US 10 billion and 0 otherwise. SIZE_4 takes 
the value 1 if the sales of the organization are between US 10 billion and US 50 billion and 0 otherwise. SIZE_5 takes the value 1 if 
the sales of the organization are over US 50 billion and 0 otherwise. TAXREV_PERSTAFF is the corporate tax revenue in millions 
of USD divided by the full-time permanent employees within the revenue administration per country. SYSTEM is the extracted factor 
of a factor analysis of the country’s legal tradition (common law vs. code law) and the strength of investor rights and ownership 
concentration. GDP_CAPITA is the GDP per capita. WW takes the value 1 if the country has a worldwide approach and 0 otherwise. 
Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 

 

Next, I investigate whether tax complexity is associated with the tax avoidance activities. The 

results are presented in Table 4.4. 
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Table 4.4: Regression results: Association between tax complexity and tax avoidance effort 

 (1) (2) (3) 
VARIABLES TAE_ INT TAE_EXT TAE_TOTAL 
    
COMPLEXITY 14.10** 11.46** 26.55** 
 (6.273) (4.366) (10.19) 
LISTED 0.626** 0.257 0.865 
 (0.230) (0.364) (0.544) 
FOREIGN_2 0.00529 -0.0747 0.00870 
 (0.207) (0.335) (0.453) 
FOREIGN_3 1.294** 0.810 2.108* 
 (0.609) (0.582) (1.122) 
SIZE_2 0.534* 0.00634 0.519 
 (0.294) (0.271) (0.465) 
SIZE_3 0.485 0.141 0.548 
 (0.438) (0.345) (0.632) 
SIZE_4 1.603*** 0.998** 2.555*** 
 (0.408) (0.406) (0.658) 
SIZE_5 2.159** -0.372 1.406 
 (1.013) (0.709) (1.483) 
TAXREV_PERSTAFF 0.0181 0.0465** 0.0713 

(0.0299) (0.0208) (0.0473) 
SYSTEM -0.136 -0.0447 -0.154 
 (0.0922) (0.0846) (0.160) 
GDP_CAPITA 6.83e-06 -5.50e-06 5.93e-07 
 (1.53e-05) (1.48e-05) (2.96e-05) 
WW -0.0908 -0.459 -0.543 
 (0.494) (0.462) (0.931) 
CONSTANT -5.540** -3.787** -9.654*** 
 (2.245) (1.405) (3.435) 
    
Observations 173 173 173 
Adjusted R-squared 0.275 0.109 0.197 
Industry FE Yes Yes Yes 

Notes: This table presents the regression results for equation (7). TAE_ INT is the number of full-time employees responsible for 
tax avoidance within the tax department. TAE_ EXT is the amount of external resources used for tax avoidance measured in FTE. 
TAE_TOTAL is the sum of TAE_ INT and TAE_ EXT. COMPLEXITY measures the complexity of a country’s corporate income tax 
system between 0 (not complex) and 1 (extremely complex). LISTED is a binary variable that equals 1 if the organization is listed 
on a public stock exchange or on any external public filings and 0 otherwise. FOREIGN_1 takes the value 1 if the organization has 
branches, subsidiaries or other permanent establishments in fewer than 10 countries and 0 otherwise. FOREIGN_2 takes the value 
1 if the organization has branches, subsidiaries or other permanent establishments in at least 10 countries but in no more than 30 
countries and 0 otherwise. FOREIGN_3 takes the value 1 if the organization has branches, subsidiaries or other permanent estab-
lishments in more than 30 countries and 0 otherwise. SIZE_1 takes the value 1 if the sales of the organization are below US 1 billion 
and 0 otherwise. SIZE_2 takes the value 1 if the sales of the organization are between US 1 billion and US 5 billion and 0 otherwise. 
SIZE_3 takes the value 1 if the sales of the organization are between US 5 billion and US 10 billion and 0 otherwise. SIZE_4 takes 
the value 1 if the sales of the organization are between US 10 billion and US 50 billion and 0 otherwise. SIZE_5 takes the value 1 if 
the sales of the organization are over US 50 billion and 0 otherwise. TAXREV_PERSTAFF is the corporate tax revenue in millions 
of USD divided by the full-time permanent employees within the revenue administration per country. SYSTEM is the extracted factor 
of a factor analysis of the country’s legal tradition (common law vs. code law) and the strength of investor rights and ownership 
concentration. GDP_CAPITA is the GDP per capita. WW takes the value 1 if the country has a worldwide approach and 0 otherwise. 
Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 

 

I find a significant positive association between tax complexity and tax avoidance effort. The 

results support hypothesis H2 and suggest that firms respond to increased complexity with 

more tax avoidance activities. This result could indicate that tax avoidance requires a higher 

effort in complex countries. However, result could also indicate that firms exploit the high com-

plexity by exploiting gray areas and loopholes (Benzarti and Wallossek, 2024). Therefore, the 

dynamic development of the law for example with regard to base erosion and profit shifting 

might provoke the opposite than intended. 
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4.5 Robustness checks and additional analyses 

4.5.1 Robustness checks 

To verify my results, I perform a variety of robustness tests. First, I test if the findings depend 

on my definition of tax compliance activities. Thus, I test the association between tax complex-

ity and every single category of overall compliance resources. 

Table 4.5: Regression results: Association between tax complexity and every single activity of 
tax compliance 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10)  
VARIA-
BLES 

AC-
COUNT-

ING 

SUP-
PORT 

CONTRO-
VERSY 

DAY2DAY RISKMA TAXADM COMPLI-
ANCE 

TECH TRAIN TRANS-
ACTION 

 

            
COM-
PLEXITY 

20.09** 22.56* 27.80*** 11.35 9.138* 8.236 24.89*** 21.70 7.394 10.77  
(7.394) (11.11) (7.216) (8.496) (4.542) (4.939) (7.309) (13.12) (6.406) (7.295)  

            
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes  
Observa-
tions 

145 164 168 85 137 167 163 112 126 158  

Adjusted 
R-squared 

0.284 0.168 0.201 0.121 0.267 0.146 0.252 0.103 0.005 0.058  

Industry 
FE 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes  

Notes: This table presents the regression results on every single activity of tax compliance. ACCOUNTING is the number of full-
time employees (internally and externally) responsible for accounting for income taxes. SUPPORT is the number of full-time 
employees (internally and externally) responsible for business unit support and consulting. CONTROVERSY is the number of full-
time employees (internally and externally) responsible for controversy and audit defense. DAY2DAY is the number of full-time 
employees (internally and externally) responsible for day-to-day processing of intercompany transactions. RISKMA is the number 
of full-time employees (internally and externally) responsible for risk management and governance, Sarbanes Oxley and similar. 
TAXADM is the number of full-time employees (internally and externally) responsible for tax department administration. COMPLI-
ANCE is the number of full-time employees (internally and externally) responsible for tax returns/compliance. TECH is the number 
of full-time employees (internally and externally) responsible for tax technology. TRAIN is the number of full-time employees 
(internally and externally) responsible for training for tax personnel. TRANSACTION is the number of full-time employees (inter-
nally and externally) responsible for transaction taxes (VAT, indirect tax, GST, etc.). Robust standard errors in parentheses. *** 
p<0.01, ** p<0.05, * p<0.1 

 

The regression shows that the results are mainly driven by a higher effort for accounting for 

income taxes, controversy and audit defense as well as compliance for tax returns/compliance. 

These variables should represent the basic variables of tax compliance so that different defi-

nitions of tax compliance should not provoke a different conclusion. However, I repeat my re-

gression on equation (6) excluding the FTE for controversy and audit defense as these activi-

ties could also concern the defense of tax avoidance strategies. However, the results are qual-

itatively unchanged.  

Secondly, I test whether my results for equation (7) are dependent on my definition of tax 

avoidance activities. Therefore, I examine the association between tax complexity and each 

category of overall tax avoidance resources. 
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Table 4.6: Regression results: Association between tax complexity and every single activity of 
tax avoidance 

 (1) (2) (4) 
VARIABLES M&A RESEARCH TRANSFER 
    
COMPLEXITY 13.23** 3.601 9.120 
 (4.934) (3.352) (7.076) 
    
Controls Yes Yes Yes 
Observations 153 154 162 
Adjusted R-squared 0.077 0.066 0.176 
Industry FE Yes Yes Yes 

Notes: This table presents the regression results on every single activity of tax compliance. M&A is the number of full-time em-
ployees (internally and externally) responsible for merger, acquisition and restructuring activities. RESEARCH is the number of 
full-time employees (internally and externally) responsible for research and planning (excluding transfer pricing). TRANSFER is 
the number of full-time employees (internally and externally) responsible for transfer pricing. Robust standard errors in parenthe-
ses. *** p<0.01, ** p<0.05, * p<0.1 

 

At first, it may seem surprising that the results are mainly driven by the activities for merger, 

acquisition and restructuring activities rather than transfer pricing. However, this could indicate 

that firms faced with higher tax complexity react by shifting actual substance and activities 

instead of exhausting design options for transfer prices.  

Third, I test alternative measures for control variables. Following Blaufus et al. (2023), the 

number of employees is used to measure firm size and the percentage of foreign to total sales 

to measure foreign activities (alone and in addition to controlling for sales). The regressions 

for equation (6) and (7) were repeated, however, the results remain qualitatively unchanged.  

Fourth, I examine the effect of outliers using a robust regression (Leone et al., 2019; Powers 

et al., 2016; Blaufus et al., 2023) for the whole dataset. The results are qualitatively unchanged 

for tax compliance activities. For tax avoidance activities I do not find a significant association 

between tax complexity and the external tax avoidance effort. Nevertheless, the results for the 

internal and the overall resources are qualitatively unchanged.  

Fifth, I investigate the effect of tax compliance on the resources allocated to tax compliance 

and tax avoidance relative to the total FTE (internal and overall). I do not find any association 

of tax complexity and the relative tax compliance and tax avoidance activities. This result sug-

gests that firms faced by higher complexity do not shift resources but rather need to recruit 

additional staff for the more complex activities. This could indicate that tax compliance and tax 

avoidance is simply more time-consuming. 

Sixth, Blaufus et al. (2023) test the effects of audit aggressiveness on firms tax avoidance 

behavior and include tax complexity as a control. In their results tax complexity is either not or 

negatively associated with tax planning effort. Therefore, I repeated the regression on equation 

(6) and (7) with the factor of audit aggressiveness from Blaufus et al. (2023) as an additional 
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control. My results are qualitatively unchanged. Therefore, the divergence seems to result from 

the measure of tax planning effort relative to the total FTE. 

4.5.2 Additional Analyses 

In this section, I investigate the impacts of tax complexity on other firm characteristics. As 

previously shown, it is likely that a high level of tax complexity will provoke increasing compli-

ance costs (Kaplow, 1996). This is particularly true for large international firms, which are sub-

ject to a significant number of business transactions and are often affected by many different 

laws and regulations in different countries. Furthermore, large firms are under constant audit 

and therefore they need to regularly defeat doubtful positions against the tax authority. This 

leads to the question if firms respond solely by increasing compliance effort in terms of staffing, 

either internally or externally, (Grottke and Lorenz, 2017) or whether a higher level of tax com-

plexity also creates a demand for more technology solutions within the tax department (Mar-

cuss et al., 2013). 

To address this question, I develop a measure for the need for more tax software based on 

the following questions with 8 sub-questions displayed in Table 4.7. I interpret the possible 

answers (“Yes; we have a tool currently and do not plan to change in the next five years”; “Yes; 

we have a tool currently, but do plan to change it in the next five years”; “Not yet; we do not 

have a tool in use currently, but plan to in next five years”) as a need or use of tax software 

and the answers (“Yes for now, but we do not plan to use any software for this in the future”; 

“No; we do not have a tool in use currently, and do not plan to have one in next five years”) as 

no need for tax software.  

Table 4.7: Measurement of a need for tax software 

 (1) (2) (3) 
Question:  N mean sd 
    
Do you use the following tax-related software in your tax department, and if so, 
do you plan to change the software you use now in the next five years? If no, do 
you plan to use one in the next five years? 
 

   

1) Use of off-the-shelf provision systems 173 0.509 0.501 

2) Use of document management system 173 0.584 0.494 

3) Use of workflow tool 173 0.428 0.496 

4) Use of transfer pricing software 173 0.480 0.501 

5) Use of tax audit support software 173 0.231 0.423 

6) Use of compliance software 173 0.705 0.457 

7) Use of global trade software 173 0.208 0.407 

8) Use of country-by-country reporting software 173 0.590 0.493 
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To obtain a measure for the need for tax software, I conduct a confirmatory factor analysis. 

The assumption is, that all answers depend on a latent variable: the need for digitalization. The 

firms’ answers are only possible to transcript into binary (1/0) questions. The Cronbach’s alpha 

for the eight items is 0.8031 and therefore above the critical value of 0.7 (Brazel and Agoglia, 

2007; Castaño et al., 2016), which also indicates one underlying latent construct. Therefore, 

the item response theory17 is used, which fits a latent variable to discrete responses (De Jong 

et al., 2008). I predict the latent factor SOFTWARE.  

Furthermore, I develop a second measure for the need for technology changes based on the 

following questions with 7 sub questions displayed in Table 4.8.  

Table 4.8: Measurement of a need for tax technology 

  (1) (2) (3) 
Question:  Possible Answers N mean sd 
     
What technology changes do you anticipate in the sys-
tems that supply tax information in the next five years?  

Significant decrease = 1; 
Some decrease = 2;  
Stay the same = 3;  
Some increase = 4;  

Significant increase = 5 

   

1) Overall leverage of enterprise finance IT sys-
tems for tax purposes 

 173 3.925 0.731 

2) Use of consolidation system data for tax pur-
poses 

 173 3.746 0.750 

3) Use of tax data warehouse  173 3.642 0.714 

4) Investment in tax-specific technologies  173 3.723 0.718 

5) Tax sensitization of G/L and other accounts  173 3.578 0.683 

6) Tax sensitization of business forecasting sys-
tems 

 173 3.590 0.698 

7) Understanding by IT resources of tax data needs  173 3.717 0.767 

 

I use factor analysis to extract a single factor (eigenvalue 3.862 and an explained proportion 

of 55,17 %). The Kaiser-Meyer-Okin measure of sampling adequacy is 0.87 (Khalil and Sidani, 

2022). This suggests again one underlying latent trait that presents “TECHNOLOGY”.  

I test the association of tax complexity and the need for digitalization by performing an OLS-

Regression of COMPLEXITY on the above-mentioned factors for SOFTWARE and TECH-

NOLGY. I present the results in Table 4.9. 

  

 
17  Following Blaufus et al. (2023), we also conducted an explanatory factor analysis and found a single factor 

with an Eigenvalue of 3.4157, an explained proportion of 42,70% and a Kaiser-Meyer-Okin measure of sam-
pling adequacy of 0.8159. However, due to the binary data, the factor analysis is not appropriate. 
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Table 4.9: Regression results: Association between tax complexity and software and technology 

 (1) (2) 
VARIABLES SOFTWARE TECHNOLOGY 
   
COMPLEXITY 6.519** 9.411* 
 (2.725) (4.940) 
LISTED -0.130 -0.451 
 (0.201) (0.468) 
FOREIGN_2 0.267* 0.730* 
 (0.149) (0.362) 
FOREIGN_3 0.0446 -0.232 
 (0.157) (0.314) 
SIZE_2 0.0816 0.459 
 (0.178) (0.358) 
SIZE_3 0.359* 0.366 
 (0.183) (0.396) 
SIZE_4 0.600*** 1.265*** 
 (0.165) (0.390) 
SIZE_5 0.725** 1.830*** 
 (0.298) (0.626) 
TAXREV_PERSTAFF 0.00715 0.0115 

(0.00913) (0.0271) 
SYSTEM -0.0391 0.149 
 (0.0449) (0.0962) 
GDP_CAPITA 4.26e-06 -6.19e-06 
 (4.39e-06) (1.13e-05) 
WW 0.472*** 0.678** 
 (0.139) (0.297) 
CONSTANT -3.085*** -3.914* 
 (1.029) (2.153) 
   
Observations 173 173 
Adjusted R-squared 0.098 0.038 
Industry FE Yes Yes 

Notes: This table presents the results of the regression of tax complexity on tax software and tax technology. SOFTWARE measures 
the need for tax software (derived by a confirmatory factor analysis for different questions concerning tax software). TECHNOLOGY 
measures the need for tax technology (derived by explanatory factor analysis for different questions concerning tax technology). 
COMPLEXITY measures the complexity of a country’s corporate income tax system between 0 (not complex) and 1 (extremely 
complex). LISTED is a binary variable that equals 1 if the organization is listed on a public stock exchange or on any external public 
filings and 0 otherwise. FOREIGN_1 takes the value 1 if the organization has branches, subsidiaries or other permanent establish-
ments in fewer than 10 countries and 0 otherwise. FOREIGN_2 takes the value 1 if the organization has branches, subsidiaries or 
other permanent establishments in at least 10 countries but in no more than 30 countries and 0 otherwise. FOREIGN_3 takes the 
value 1 if the organization has branches, subsidiaries or other permanent establishments in more than 30 countries and 0 otherwise. 
SIZE_1 takes the value 1 if the sales of the organization are below US 1 billion and 0 otherwise. SIZE_2 takes the value 1 if the 
sales of the organization are between US 1 billion and US 5 billion and 0 otherwise. SIZE_3 takes the value 1 if the sales of the 
organization are between US 5 billion and US 10 billion and 0 otherwise. SIZE_4 takes the value 1 if the sales of the organization 
are between US 10 billion and US 50 billion and 0 otherwise. SIZE_5 takes the value 1 if the sales of the organization are over US 
50 billion and 0 otherwise. TAXREV_PERSTAFF is the corporate tax revenue in millions of USD divided by the full-time permanent 
employees within the revenue administration per country. SYSTEM is the extracted factor of a factor analysis of the country’s legal 
tradition (common law vs. code law) and the strength of investor rights and ownership concentration. GDP_CAPITA is the GDP per 
capita. WW takes the value 1 if the country has a worldwide approach and 0 otherwise. Robust standard errors in parentheses. *** 
p<0.01, ** p<0.05, * p<0.1 

 

I find a positive association of COMPLEXITY with the need for tax software and tax technology. 

These findings support the results of Marcuss et al. (2013), that complexity is mitigated by the 

application of technology. This raises interesting questions what influences software and tech-

nology solutions will cause on tax compliance and tax avoidance. In addition, the question 

arises, how the tax authorities will respond to digital solutions and (for example) AI proposals 

of tax avoidance (evasion). Unfortunately, the technology aspects of firms are difficult to meas-

ure and generally require confidential information.  
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4.6 Discussion 

With a unique dataset of multinational firms from different countries, I investigate the associa-

tion of tax complexity with the tax compliance and the avoidance activities. In line with my 

expectations, I find that a greater tax complexity is associated with a higher tax compliance 

effort and further with increased tax avoidance activities. First of all, these results suggest that 

both tax compliance as well as tax avoidance activities demand a higher effort. This could 

suggest that the measured noncompliance in prior research (Milliron, 1985; Richardson, 2006; 

Benzarti and Wallossek, 2024; Cox and Eger, 2006) “as the output” of firms’ activities is not 

the result of unconscious misinterpretation of the law, but rather the result of higher tax avoid-

ance activities and therefore firms might consciousness exploit avoiding possibilities arising 

from complexity. However, the higher tax avoidance effort could also be based on the fact that 

the same tax avoidance level is more costly in complex scenarios.  

Furthermore, the robustness checks indicates that the higher tax avoidance activities result 

mainly from increased activities with regard to merger, acquisition and restructuring. This could 

further suggest that business activities and profits are relocated in case of a high complexity. 

This interpretation is consistent with another part of the literature, that find a strong impact of 

tax complexity on foreign investments (Esteller-More et al., 2021). These findings supplement 

prior literature, highlighting the need for policymakers to consider taxpayers’ possible re-

sponses to increased complexity when adjusting tax law if they want to achieve the intended 

objectives. 

Finally, I was able to identify that high tax complexity is associated with an increased need for 

digitalization. This raises interesting questions about the influence that software and technol-

ogy solutions will have on tax compliance and tax avoidance in the future. 

My study is subject to some limitations, that should be taken into account when interpreting 

the results. First, the cross-sectional data only provides a limited insight if firms actually re-

spond or how their behavior changes over time. Second, my dataset of firms and countries is 

rather small and therefore the results should be treated with caution. Furthermore, the obser-

vations per country are low. Third, the survey respondents only answered questions about the 

FTE engaged with firms’ tax compliance and tax avoidance activities. We cannot include any 

information about the actual ability of the personnel employed, which might also alter the re-

sults. Fourth, we are only able to include the complexity of the country, where the head quarter 

is located. It is possible, that the tax compliance and tax avoidance effort also depend on the 

complexity of other countries in which significant business activities are located. However, I 

would assume that strategic decisions regarding tax avoidance are performed in the head-

quarter.   
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4.7 Appendix: Survey Instrument (Extract) 

General questions on your organization’s size and structure 

Q1. Please indicate your organization’s primary industry: 

☐ Aerospace & Defense 
☐ Automotive Manufacturers and suppliers 
☐ Asset Management 
☐ Banking and Financial Services 
☐ Chemistry & Pharmacy 
☐ Energy, Power & Utilities 
☐ Food, drink, retail and consumer products 
☐ Government 
☐ Healthcare, life sciences & pharmaceuticals 
☐ Insurance 
☐ Manufacturing 
☐ Media and Entertainment 
☐ Private Equity 
☐ Real Estate 
☐ Technology and Telecommunications 
☐ Trade, Transport & Tourism 
☐ Other 
 
Q2. What is the location of your headquarters? 

Q3. What bracket does the sales revenue/turnover of your organization fall into? 

☐ < US 1 billion 
☐ US 1 billion – US 5 billion 
☐ US 5 billion – US 10 billion 
☐ US 10 billion – US 50 billion 
☐ > US 50 billion 
 

Q3a. Broken down by 

National territory:     % 

Foreign countries:     % 

Q4. How many employees are working for your organization? 

☐ < 1,000 employees 
☐ 1,000–10,000 employees 
☐ 10,000–50,000 employees 
☐ > 50,000 employees 
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Q5. In how many countries does your organization have branches, subsidiaries or other permanent 

establishments? 

☐ < 10 countries 
☐ 10–20 countries 
☐ 20–30 countries 
☐ 30–50 countries 
☐ 50–100 countries 
☐ > 100 countries 
 

Q6. Is your organization listed on a public stock exchange or on any external public filings? 

☐ Yes 
☐ No 
 

Responsibilities and duties of the central tax department 

Q7. How are tax department resources allocated by full-time employees (FTEs) to the following func-

tions? (Total number should equal total number of FTEs within your tax department) 

 # of FTEs at tax department 
headquarters location  

Accounting for income taxes       

Business unit support and consulting       

Controversy and audit defense (Income Taxes)       

Day-to-day processing of intercompany transactions       

Merger, acquisition and restructuring activities       

Research and planning, excluding transfer pricing       

Risk management and governance, Sarbanes Oxley and 
similar 

      

Tax department administration       

Tax returns/compliance       

Tax technology       

Training for tax personnel       

Transaction taxes (VAT, Indirect Tax, GST, etc.)       

Transfer pricing       

Total FTEs       
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Q8. For each of the following core tax functions, please indicate in whole numbers the estimated per-

centage (%)  that is performed: 

a) by the tax department 
b) elsewhere in the organization 
c) by an external provider 
d) not relevant to your organization 

(Please provide an approximate percentage for each, ensuring each line adds up to 100%, or tick “Not 

applicable for my organization”.) 

 

Performed 
by tax de-
partment 

Performed 
by organi-
zation but 
not by tax 

depart-
ment 

Performed 
by tax ser-
vice pro-

viders 

Not appli-
cable for 

my organi-
zation 

Total 

Accounting for income taxes                   ☐       

Business unit support and con-
sulting 

                  ☐       

Controversy and audit defense 
(Income Taxes) 

                  ☐       

Day-to-day processing of inter-
company transactions 

                  ☐       

Merger, acquisition and restruc-
turing activities 

                  ☐       

Research and planning, exclud-
ing transfer pricing 

                  ☐       

Risk management and govern-
ance, Sarbanes Oxley and simi-
lar 

                  ☐       

Tax department administration                   ☐       

Tax returns/compliance                   ☐       

Tax technology                   ☐       

Training for tax personnel                   ☐       

Transaction taxes (VAT, Indirect 
Tax, GST, etc.) 

                  ☐       

Transfer pricing                   ☐       

Other                   ☐       
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Q9. Do you use the following tax-related software in your tax department, and if so, do you plan to 
change the software you use now in the next five years? If no, do you plan to use one in the next five 
years? 

 Yes; we 
have a 

tool cur-
rently 

and do 
not plan 

to 
change 
in the 

next five 
years (1) 

Yes; we 
have a 

tool cur-
rently, 
but do 
plan to 

change it 
in the 

next five 
years (2) 

 

Yes for 
now, but 

we do 
not plan 
to use 

any soft-
ware for 
this in 

the future 
(3) 

 

Not yet; 
we do 

not have 
a tool in 
use cur-
rently, 

but plan 
to in next 

five 
years 

(4) 
 

No; we 
do not 
have a 
tool in 

use cur-
rently, 
and do 
not plan 
to have 
one in 

next five 
years (5) 

Use of off-the-shelf provision sys-
tems ☐ ☐ ☐ ☐ ☐ 

Use of document management 
system ☐ ☐ ☐ ☐ ☐ 

Use of workflow tool ☐ ☐ ☐ ☐ ☐ 

Use of transfer pricing software ☐ ☐ ☐ ☐ ☐ 

Use of tax audit support software ☐ ☐ ☐ ☐ ☐ 

Use of compliance software ☐ ☐ ☐ ☐ ☐ 

Use of global trade software ☐ ☐ ☐ ☐ ☐ 

Use of country-by-country report-
ing software ☐ ☐ ☐ ☐ ☐ 

 

Q10. What technology changes do you anticipate in the systems that supply tax information in the next 
five years? 

 Signifi-
cant in-
crease 

(1) 

Some in-
crease 

(2) 
 

Stay the 
same  

(3) 
 

Some 
decrease 

(4) 
 

Signifi-
cant de-
crease 

(5) 

Overall leverage of enterprise fi-
nance IT systems for tax pur-
poses 

☐ ☐ ☐ ☐ ☐ 

Use of consolidation system data 
for tax purposes ☐ ☐ ☐ ☐ ☐ 

Use of tax data warehouse ☐ ☐ ☐ ☐ ☐ 

Investment in tax-specific technol-
ogies ☐ ☐ ☐ ☐ ☐ 

Tax sensitization of G/L and other 
accounts ☐ ☐ ☐ ☐ ☐ 

Tax sensitization of business fore-
casting systems ☐ ☐ ☐ ☐ ☐ 

Understanding by IT resources of 
tax data needs ☐ ☐ ☐ ☐ ☐ 
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