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Abstract
Deferred taxes—resulting from differences between financial and tax accounts—
have been a long-standing, contentious issue in financial accounting regulation, 
practice, and research. Debates on concepts and standards have been accompanied 
by doubts around whether and the extent to which deferred taxes provide relevant 
information for financial statement users and are employed by firms to manage their 
earnings. This paper systematically reviews the body of empirical evidence that has 
emerged over the last three decades on deferred taxes in the fields of value rele-
vance and earnings management. A bibliographic analysis and a narrative synthesis 
are presented within a thematic categorization framework. Key results indicate that 
existing research focuses on the US setting. There is substantial evidence for the 
value relevance of various deferred tax items but limited evidence that firms use 
deferred taxes to manage their earnings. The findings suggest implications for both 
future research and the regulatory debate.

Keywords  Deferred taxes · Earnings management · Income taxes · Value relevance · 
International Financial Reporting Standards · US Generally Accepted Accounting 
Principles

JEL Classification  H25 · M41 · M48

1  Introduction

Despite some interrelations, tax accounting and financial accounting differ in their 
objectives, regulations, underlying incentives, as well as their amounts of assets, lia-
bilities, and profits. Deferred taxes are a result of differences between tax accounts 
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and financial accounts, and they have been subject to controversy and debates on con-
cepts and standards around the world (Brouwer and Naarding 2018; Morton 2019; 
IASB 2018). As of today, financial accounting regulators have reached considerable 
consensus on fundamental concepts, such as considering deferred taxes as a result of 
temporary differences between the tax basis and the accounting basis of assets and 
liabilities. However, as standard-setters strive to enact standards that enhance the 
informativeness of financial statements, they struggle with the complexity of financial 
accounting for deferred taxes, as reflected in ongoing debates at national and inter-
national levels (FASB 2015; EFRAG 2019; IASB 2019, 2020). Likewise, financial 
accounting enforcement bodies (such as the US Securities and Exchange Commis-
sion and the German Financial Reporting Enforcement Panel) consider deferred taxes 
as a key source of potential errors in financial statements (DPR 2015; EY 2018).

The very nature of financial accounting for deferred taxes is forward-looking. As 
deferred taxes indicate probable future income tax deductions or burdens and assist 
financial statement users in assessing the financial position of a firm or group, finan-
cial accounting for deferred taxes is inevitably subject to estimation uncertainty and 
managerial judgment (Brouwer and Naarding 2018). This tension fosters the debate 
in financial accounting whether deferred taxes are value relevant or whether they are 
an instrument or indicator of earnings management. The value relevance of finan-
cial accounting items are defined as “the ability of financial statement information 
to capture and summarise information that determines the firm’s value” (Beisland 
2009). Managerial judgment plays a crucial role in the informativeness of deferred 
taxes. Managerial judgment can be used either to communicate private informa-
tion (relevant to financial statement users) or for window dressing purposes (with 
a potentially diluting effect on value relevance). The latter relates to earnings man-
agement which can be defined as the exploitation of managerial judgment to reach 
specific earnings targets (Healy and Wahlen 1999; Barth et al. 2001a).

Financial accounting regulators are aware of this tension. For example, the Inter-
national Accounting Standards Board (IASB) states: “[U]sers are sceptical about 
deferred tax accounting because they do not understand what information is pro-
vided … and they suspect that deferred tax accounting is utilised to manage earn-
ings” (IASB 2016a). This assessment emphasizes that financial accounting for 
deferred taxes may lead to little relevant information being provided to users of 
financial statements while offering substantial room for earnings management by 
preparers of financial statements (PWC 2016; FASB 2019).

The body of research on financial accounting for deferred taxes reflects this ten-
sion. While there is substantial evidence suggesting that deferred taxes are value 
relevant (e.g., Hanlon et al. 2014; Bauman and Shaw 2016; Johnston and Kutcher 
2016), the findings on which items of deferred taxes are value relevant are mixed 
and differ across research methods and institutional settings. In turn, for example, 
there is evidence that large amounts of deferred taxes signal low earnings quality, 
earnings management, and are related to higher audit cost, as they are considered to 
be a ‘red flag’ (e.g., Hanlon 2005; Crabtree and Maher 2009; Blaylock et al. 2012).

Against this backdrop, our paper systematically reviews empirical studies in 
financial accounting that focus on value relevance and/or earnings management in 
the context of deferred taxes to assess two related questions:
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•	 To what extent does empirical research suggest that accounting for deferred taxes 
is value relevant as a key facet of informativeness for financial statement users?

•	 To what extent does empirical research suggest that accounting for deferred taxes 
relates to earnings management?

This review focuses on research published in refereed academic journals with 
a high-quality ranking according to SCImago journal ranks (SCImago 2019) and 
covers 76 research articles published over three decades. Based on Tranfield et al. 
(2003), Fisch and Block (2018), Block and Fisch (2020), and Clark et  al. (2020), 
we provide both a bibliographic analysis and a narrative synthesis. Our paper dis-
tinguishes itself from existing reviews in both (1) the more general field of account-
ing for income taxes, and (2) the field of financial accounting for deferred taxes in 
particular. Reviews of the first strand cover deferred taxes as one specific aspect 
among many. For example, Graham et al. (2012) suggest a general framework for 
income tax accounting literature, and Hanlon and Heitzman (2010) rather focus on 
the role of taxes in real business decisions. Our review also goes well beyond exist-
ing reviews of the second strand. Brouwer and Naarding (2018) provide a literature 
review on issues of relevance of deferred tax accounting that is rather focused on 
analytical and theoretical work, and Breitkreuz (2012) provides a semi-structured 
review of empirical work in the German language.

Our review, thus, contributes in several ways. First, the major reviews to date only 
cover empirical studies published up to 2010. In contrast, almost half of the empiri-
cal studies discussed in our paper have been published since 2010. Second, most 
studies published up to 2010 relate to US samples. In contrast, our review includes 
novel empirical evidence beyond the US setting. In addition, our review is the first 
in the field to provide a bibliographic analysis. As a result, the main contribution of 
our review is a systematic survey of the body of empirical evidence that has been 
built up to 2019. In the course of our review, we identify research gaps that offer 
avenues for future research, and we indicate some implications for the regulatory 
debate on financial accounting for deferred taxes.

The remainder of this paper is structured as follows. Section  2 summarizes 
the regulatory background on financial accounting for deferred taxes. Section  3 
describes the relation between deferred taxes, value relevance, and earnings man-
agement. Sections  4 and 5 present the research methodology and categorization 
framework. Section 6 describes and discusses the results of the bibliographic analy-
sis. Section 7 provides the narrative syntheses on value relevance studies and earn-
ings management studies. Section 8 presents implications for future research, fol-
lowed by a concluding Sect. 9.

2 � Overview of the rules governing accounting for deferred taxes

Conceptually, deferred taxes are a result of differences in tax profit and account-
ing profit under the income statement approach, or of differences in the tax basis 
and the accounting basis of assets and liabilities under the balance sheet approach 
(Dichev 2008; Brouwer and Naarding 2018). Contemporary regulations on 
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accounting for deferred taxes tend to follow the balance sheet approach to provide 
a true and fair view of assets and liabilities in financial statements. These regula-
tions consider temporary book-tax differences regardless of the estimated period 
until the differences reverse (temporary concept), and they value the differences 
at the future tax rate at the time of reversal (liability method). Thus, deferred tax 
assets as probable future tax deductions contribute positively to firm value, while 
deferred tax liabilities contribute negatively to firm value (Legoria and Sellers 
2005; Graham et al. 2012).

The current regulations on accounting for deferred taxes under US GAAP, IFRS, 
and many national accounting systems have their origins in the late 1980s in the 
US (Schultz and Johnson 1998; Harumova 2017). Deferred tax accounting played a 
minor role in accounting practice before the balance sheet approach was introduced 
in 1992 by SFAS No. 109 (ASC 740, according to FASB’s codification system) 
(Legoria and Sellers 2005). The prior US GAAP standard APB No. 11 followed the 
income statement approach and consisted of restrictive rules on the recognition and 
measurement of deferred tax assets; therefore, the share of deferred tax expenses in 
the income statement was small. SFAS No. 96 superseded APB No. 11 and intro-
duced the balance sheet approach, but its adoption was never formally required, due 
to its overly complex nature. Thus, the adoption of SFAS No. 109 in 1992 was well 
accepted by US practice (Ayers 1998; Schultz and Johnson 1998); it led to increased 
recognition of deferred tax assets in financial statements under US GAAP (Poterba 
et al. 2011) and stimulated regulatory attempts internationally.

In 1994, the predecessor body of the IASB published the exposure draft of a 
fully-revised IAS 12. This standard was formally adopted in 1996. Since then, the 
regulations governing deferred tax accounting under US GAAP (SFAS No. 109, 
ASC 740) and IFRS (IAS 12) have been rather similar. The fundamental accounting 
principles—such as the balance sheet approach, the liability method, and the tempo-
rary concept—were further adopted in other national accounting standards, includ-
ing Australian GAAP (effective date 2005), German GAAP (effective date 2009), 
and UK GAAP (effective date 2015). Table 1 compares the standards on accounting 
for deferred taxes to which the existing empirical research reviewed in this paper 
most frequently refers. The current rules under UK GAAP and German GAAP on 
accounting for deferred taxes are similar to those under IFRS and Australian GAAP.

Differences between US GAAP and other standards relate to the valuation 
method and the recognition approach. For example, the applicable tax rate for valu-
ing deferred taxes differs: US GAAP (ASC740-10-30-8) require using enacted 
tax rates, whereas IFRS (IAS 12.47) and Australian GAAP (AASB 112.47) allow 
referring to announced tax rates that are not enacted at the time when the finan-
cial statements are prepared. Moreover, the recognition approach is different under 
US GAAP, which follows the impairment approach, while other standards follow 
the affirmative judgment approach. The affirmative judgment approach allows rec-
ognizing deferred assets to the extent that it is probable that taxable profit will be 
available in the future (IAS 12.24); as a result, no valuation allowance is needed. In 
contrast, the impairment approach under US GAAP requires first the recognition of 
deferred tax assets for all temporary deductible differences. In a second step, a valu-
ation allowance to reduce deferred tax assets is recognized based on the available 
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evidence that some or all of the deferred tax assets will not be realized in the future 
(Harumova 2017).

In the past, the principles of accounting for deferred taxes were led by US GAAP. 
For example, the IASB published an exposure draft in 2009 (ED/2009/2) that pro-
posed adopting the US impairment approach (ED/2009/2.5 and 2.23) to further har-
monize accounting systems internationally. While overall critical feedback on this 
exposure draft stopped the IASB project, feedback largely favored the impairment 
approach instead of the affirmative approach under IAS 12. Still, an introduction of 
the impairment approach by the IASB is under discussion (EFRAG 2013). In the 
US, the recently updated accounting standard (ASU 2015-17) classifies all deferred 
taxes as noncurrent items, similar to IFRS and Australian GAAP. This is a rare 
example where US GAAP adopts rules in IFRS and other national GAAP. While 
harmonization of GAAP that governs accounting for deferred taxes is still on the 
way, recent GAAP in jurisdictions covered by the empirical studies reviewed in this 
paper shares common concepts despite some particularities in US GAAP.

3 � Value relevance and earnings management in context

It is a generally accepted objective of financial statements to provide relevant infor-
mation that is useful to take economic decisions (Barth et al. 2001b; Brouwer and 
Naarding 2018). According to the US FASB, financial statements shall “provide 
information that is useful to present and potential investors and creditors and other 
users in making rational investment, credit, and similar decisions” (SFAC No. 1 
para 34). The information provided should be useful in assessing the amounts, tim-
ing, and probability of future cash flows (SFAC No. 1 para 37). Such regulatory 
requirements translate into the value relevance of financial statement information. 
Value relevance is a widely employed, well-faceted concept in empirical accounting 
research and can be defined as “the ability of financial statement information to cap-
ture and summarise information that determines the firm’s value” (Beisland 2009). 
Value relevance is the first concept that we address in our review.

Despite specific financial accounting standards in place, financial accounting for 
deferred taxes offers substantial room for discretion. This discretion particularly 
relates to the forward-looking nature of financial accounting for deferred taxes that 
inevitably requires managerial judgment (Graham et al. 2012; Brouwer and Naard-
ing 2018). Classical agency theory suggests that financial accounting is a means 
to reduce information asymmetry between corporate management (as preparers of 
financial statements) and corporate stakeholders (as users of financial statements) 
(Fama 1980; Coase 1990; Lambert 2006). Financial accounting literature indicates 
that managerial judgment is a double-edged sword the use of which depends on 
managerial incentives (Feltham and Pae 2000; Sankar and Subrahmanyam 2001). 
That is, management can exercise judgment for information communication or 
opportunistic purposes.

In the first case, managerial judgment is employed to communicate private infor-
mation to financial statement users. Private information that is reflected in deferred 
tax items and considered reliable is likely to enhance the value relevance of deferred 
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taxes. In the second case, managerial judgment is employed for opportunistic pur-
poses, such as window dressing through earnings management. Earnings manage-
ment can be defined as the use of managerial discretion “to alter financial reports to 
either mislead some stakeholders about the underlying economic performance of the 
company or to influence contractual outcomes that depend on reported accounting 
numbers” (Healy and Wahlen 1999). Earnings management is the second concept 
that we address in our review.1

Earnings management and value relevance are related. First, financial accounting 
research suggests that the higher the value relevance of an accounting variable, the 
higher is the earnings quality, and the lower is the probability that earnings are man-
aged towards a certain target (Ewert and Wagenhofer 2013). Second, there seems 
to be consensus in financial accounting literature that opportunistic use of manage-
rial judgment through earnings management is likely to dilute the value relevance 
of financial accounting information (Guay et al. 1996; Sankar and Subrahmanyam 
2001; Rego and Wilson 2012). As emphasized before the tension between convey-
ing relevant information and opportunistic earnings management purposes fosters 
the debate on financial accounting for deferred taxes (IASB 2016a; FASB 2019). 
Therefore, it is important to understand the information inherent in deferred taxes as 
reflected in both, value relevance studies and earnings management studies.

4 � Research methodology

The aim of this review is the systematic analysis and synthesis of the deferred tax 
literature, with a focus on value relevance and earnings management studies. The 
definition and the delimitation of the research area for compiling and synthesizing a 
comprehensive sample of studies build on the methodology of Tranfield et al. (2003) 
for systematic literature reviews and the journal-specific methodology guidelines of 
Fisch and Block (2018) and Clark et al. (2020). Transparency, reproducibility, and 
systematics are general quality criteria for a systematic review (Denyer and Tranfield 
2009). The applied methodology for systematic literature review consists of three 
main stages: planning, conducting, and reporting. The planning stage aims to define 
the research area and the need for research, based on initial unsystematic literature 
research. The result of this stage is the a priori research strategy, which summarizes 
various qualitative and content-related inclusion and exclusion criteria. Based on the 
a priori search strategy, search strings are defined and applied in various databases 
to identify topic-specific studies. Additional search methods complement the search 
results. Synthesizing the relevant studies is the last step of the conducting stage. The 

1  It should be noted that earnings management comprises accounting choices and “real” earnings man-
agement. The latter relates to the timing of real decisions and the structuring of transactions (Healy and 
Wahlen 1999; Zamri et al. 2013). While “real” earnings management can affect deferred taxes, it is hard 
to detect in general and almost impossible to detect when focusing on deferred taxes. None of the empiri-
cal studies in our review focuses on “real” earnings management.
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reporting stage reports and critically evaluate the results to contribute meaningful 
findings to the research area (Tranfield et al. 2003).

Three independent search methods ensure identifying a representative popula-
tion of articles: the Boolean search through electronic databases, the targeted jour-
nal search through leading journals, and the backward search (Hart 2001; Tranfield 
et al. 2003). For an article to be included in the review, it must meet two require-
ments. First, it must be an empirical study that includes regression analyses. Second, 
it must be published in a high-quality academic journal. To guarantee the quality 
of the journals and thereby the quality of the articles included in the review, we 
use strict cut-off criteria based on the SCImago journal ranking (SJR). We exclude 
all articles published in journals without SJR quality category (Q1; Q2; Q3; Q4) or 
in the lowest SJR decile of our sample (SJR < 38). All articles in the lowest quar-
tile (SJR < 306) and all articles from journals from the lowest quality category (Q4) 
were screened and eventually excluded. These two criteria omit purely descriptive 
empirical studies and ensure an acceptable standard of scientific quality in the stud-
ies included in this review.

Figure  1 presents the number of journals included in the search process. The 
database EBSCOHost provides 2011 journals (I), and the database ScienceDirect 
provides 1221 journals (II) with 351 journals included in both databases. To fur-
ther increase the number of journals searched, we identified 64 relevant high-qual-
ity journals that deal with business, controlling, finance, and tax topics and are not 
included in the databases EBSCOHost and ScienceDirect (III). Further search steps, 
such as the backward search, increases only slightly the number of journals searched 
through.

In addition to a large number of journals searched through, general keywords 
in English increase the possibility of identifying relevant studies. These key-
words are “deferred tax*,” “book-tax difference*”, and “valuation allowance”. 
The Boolean search applied the keywords to the areas: title, abstract, and subject 
terms of the respective articles. The targeted journal searches and the backward 

- I -
EBSCOHost
(all databases)

1660 journals that 

fulfill quality criteria

- II -
ScienceDirect

870 journals that 

fulfill quality 

criteria

- III -
Business, controlling, 

finance & tax journals 
64 journals, not included in 

EBSCOHost or 

ScienceDirect but still 

relevant

– I  + II –
351 journals

Fig. 1   Venn diagram of journals analyzed
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search analyzed the title of potentially relevant articles. In all three cases, the 
selection focuses on academic publications in English. No other formal search 
restrictions were included.

The result of the search methods is a redundancy-free, topic-specific database 
with information about the author, the year of publication, the journal, its ISSN, and 
the abstract of each identified article. After the journal quality evaluation, we retain 
455 of 918 articles that meet the quality criteria. The decision to include or exclude 
an article in the final sample depended on the a priori defined criteria. Consequently, 
204 articles are excluded because they are non-empirical or do not include regres-
sion analyses. Other reasons for exclusion are that the studies do not focus on earn-
ings management or value relevance related to deferred taxes (139 articles), and that 
the empirical study design only included total book-tax differences with no separate 
deferred tax variable (38 articles). The result of the search process is a list of 74 
relevant studies. In the last step, the bibliographies of these 74 studies are analyzed 
using the backward search method, yielding 2 additional studies. The final sample 
contains 76 articles published between 1972 and 2019 in high-quality academic 
journals. Figure 2 displays the whole search process.

„deferred tax*“
„book tax 

difference*“

„valuation 

allowance “

All results (1,020 articles)

Redundancy free database (918

articles)

Delation of
dublicate values

Control for
completeness

Automated SCImago journal quality evaluation (455 articles)

Analysis of titles/abstracts and article selection

Content analysis and article selection (74 articles)

Final article selection (76 articles)

Electronical databases

Backward search 

(2 articles)

Targeted 

journal search 

(7 articles)

Leading business, controlling & 

tax journals

Bibliometric analysis and narrative syntheses

Fig. 2   Process of article selection
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5 � Article categorization framework

We focus on two strands of empirical research on accounting for deferred tax—i.e., 
research related to value relevance and research related to earnings management—
and use a content-driven categorization framework to structure the body of research. 
Other minor strands of research discuss regulatory implications of deferred tax 
accounting (e.g., Haupt and Ismer 2013; Eiler and Kutcher 2016), tax aggressive-
ness and the resulting book-tax differences (e.g., Lennox et al. 2013; Neifar and Utz 
2019), and the impact of mandatory audits on deferred taxes (e.g., Kraft and Lopatta 
2016; Laurion et  al. 2017). The latter strands of research are not included in this 
review.

Value relevance studies investigate whether financial reporting and deferred tax 
accounting especially, provide forward-looking and decision-useful information 
for stakeholders and shareholders (Barth et al. 2001a). A great variety of empirical 
studies discuss the value relevance of deferred taxes, with most of them estimating 
variations of the following equation:

where Y represents an economic performance variable regressed on a deferred tax 
variable (DT) and a set of control variables (CV), including an error term ε.

Value relevance studies employ different types of performance variables. Based 
on Beaver (2002), this review clusters the value relevance studies according to the 
performance variable that is employed, with the categories of ‘forecast relevance 
studies’ and ‘valuation relevance studies’.

Forecast relevance studies assess the relation between deferred taxes and cash 
flow-relevant accounting variables, including cash flows, earnings, and income tax 
payments (Beaver 2002). International deferred tax accounting follows the balance 
sheet approach in combination with the liability view by classifying deferred tax 
liabilities (deferred tax assets) as liabilities (assets). These items contribute posi-
tively (negatively) to the firm value and, therefore, to the future cash flow (Haru-
mova 2017). Due to the uncertain realization of deferred taxes, proponents of the 
liability view argue that related cash flows are highly ambiguous, with a present 
value close to zero. As most deferred taxes arise from operating and periodically 
recurring activities, newly-emerged temporary differences in the same fiscal year 
replace single reversing temporary differences directly. As a result, the replacement 
of reversed deferred taxes by new deferred taxes delays the final reversal of deferred 
taxes indefinitely, thereby throwing the value relevance of deferred taxes into ques-
tion (IASB 2016b).

Valuation relevance studies assess how the information provided by deferred 
taxes is implemented in the decision-making processes of various financial statement 
users (Barth et al. 2001b; Beaver 2002). If deferred taxes meet the requirements of 
the liability view, the fundamental requirement for consideration by the capital mar-
kets and its value relevance is met (Barth et al. 2001b). Capital markets considered 
include the equity market and the debt market. Figure 3 shows the categorization of 
value relevance studies according to the performance variables employed.

Y = �
0
+ �

1
DT + �

2
… �

n
CV + �
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Given the forward-looking nature of deferred taxes, deferred tax accounting inev-
itably offers opportunities for earnings management. Earnings management research 
in the field analyzes whether deferred taxes are an instrument for or an indicator of 
earnings management. Studies use various types of earnings management measures 
based on accruals, thresholds, or mis-/re-statements (Dechow and Skinner 2000; 
Dichev et al. 2013).

Mis-/re-statements provide information about the extent and the circumstances 
of opportunistic accounting by a certain firm. Research based on mis-/re-statements 
investigates whether deferred taxes are an indicator of earnings management (Frank 
and Rego 2006; Ettredge et al. 2008). The use of thresholds can reveal incentives 
to manage or smooth earnings upwards, downwards, or toward analysts’ forecasts. 
Accruals are a mathematical estimator for earnings management; they are calcu-
lated as the difference between net profit and cash flow from operating activities. 
The remaining non-cash income and expenses (accruals) can be divided (based on 
approximation procedures) into normal and discretionary accruals, where discre-
tionary accruals are defined as results of earnings management (Jones 1991; Healy 
and Wahlen 1999). Figure 4 shows the categorization of earnings management stud-
ies according to the research questions and the earnings management measures that 
are employed.

6 � Bibliographic analysis

The bibliographic analysis of the 76 selected articles that aims to identify the struc-
ture and development of the research field is based on Zupic and Čater (2015) and 
Block and Fisch (2020). The quantitative approach can identify correlations, devel-
opments, and potential biases in a certain field of research (Zupic and Čater 2015). 
This section contains a topic analysis, a publication trend analysis, an affiliation 
analysis, and a citation analysis.

Value relevance

Forecast relevance Valuation relevance

Income tax payments

Cash flow/earnings

Debt marketEquity market

Market value

Abnormal return

Analysts’ forecast

Credit rating

Performance variables

Fig. 3   Categorization of value relevance studies
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6.1 � Topic analysis

Thematically, the major streams of deferred tax literature consist of value relevance 
studies—with subcategories focusing on forecast relevance and valuation rel-
evance—and earnings management studies—with subcategories related to accru-
als, thresholds, and mis-/re-statements. As presented in Fig. 5, 62 of the 76 studies 
exclusively analyze one of these subcategories, 13 studies analyze two subcatego-
ries, and one study analyzes three subcategories. 6 out of 76 studies study both value 
relevance and earnings management. Most studies (53) analyze the value relevance 
of deferred taxes (A; B). The second main research topic is earnings management as 
operationalized by thresholds (D).

6.2 � Publication trend analysis

The publication trend analysis evaluates the number of published articles per year, 
along with article specifications (e.g., the origin of the author) and sample specifica-
tions (e.g., the number of observed years and firm-years by the individual studies). 
Thus, single articles have multiple topic categorizations and appear twice or three 
times in the chart. Therefore, the number of articles (88) presented in the chart is 
larger than the absolute number of analyzed articles (76), due to these multiple cat-
egorizations. Figure 6 shows how the number of publications has developed over the 
three decades under analysis.

The total number of published articles is volatile and indicates an upward trend 
until 2016 and a downward trend for the years thereafter. The years 2004 and 2016 
show the highest absolute numbers of publications. As the number of published arti-
cles per year is highly volatile, the below-average publication figures for 2017–2018 
do not necessarily indicate a permanent decline in research interest; indeed, the 
absolute number of publications for 2019 is already increasing. The number of 

Accruals Mis-/re-statementsThresholds

Earnings management 

instrument
Identification

Earnings management measures

Reduced earnings 

quality

Earnings 

management

Meet analysts’

forecasts

Earnings smoothing

Max./min. earnings

Earnings management

Research question

Fig. 4   Categorization of earnings management studies
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earnings management studies follows a similar course. All earnings management 
studies are published between 1998 and 2016. The number of earnings management 
studies rose sharply in the years 2003–2016: they account for more than 40% of the 
studies over the entire observation period. As the thematic categorization is based 
on the applied regression model, any value relevance study that only discusses the 
potential relation between deferred taxes and earnings management and that does 
not apply a separate regression model is not counted separately as an earnings man-
agement study. In this categorization, empirical research on deferred taxes that 
investigates earnings management is about as frequent as value relevance studies. 
Unlike the other trends, the number of value relevance studies increases rather stead-
ily over the observed period. Furthermore, the number of non-US authors increases 
steadily over the observed period up to 48%.

The discussion, announcement, and implementation of SFAS No. 109 (ASC 740) 
triggered the initial research interest of US scholars at the beginning of the 1990s. 
In international accounting practice, deferred taxes played a minor role at this time; 
thus, US scholars started the scientific debate on whether the new standard leads to 
value relevant information. The debate resulted in the publication of value relevance 
studies during the first observation period (1990–2000); 90% of these early studies 
investigate US firms, and 82% of these studies have US authors. In the second and 
third observation decades (2001–2010; 2011–2019) the portion of non-US schol-
ars steadily rose to 48%. This trend is consistent with the increasing importance 
of deferred taxes in international accounting practice, accompanied by regulatory 
changes (see Sect. 2).

A = VR (Forecast relevance)

B = VR (Valuation relevance)

C = EM (Accruals)

D = EM (Thresholds)

E = EM (Mis-/re-statements)
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Fig. 5   Topic distribution
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In the second (2001–2010) and third decades (2011–2019), further research was 
triggered by high-profile accounting scandals like Enron, WorldCom, or Xerox, as well 
as the economic crisis of 2008 and various regulatory changes. Furthermore, research-
ers were motivated by the ongoing debate among preparers, regulators, standard-set-
ters, and financial statement users as to whether any benefit in deferred tax account-
ing could justify the relatively high accounting costs (Beechy 2007; Colley et al. 2009; 
Bauman and Shaw 2016; Brouwer and Naarding 2018). These triggers motivated both 
earnings management studies and value relevance studies.

The average observation period and the average number of firm-year observations 
increases over the last three decades. Due to improved data accessibility and the harmo-
nization of international accounting standards, larger samples, as well as cross-country 
studies are now possible.
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6.3 � Affiliation analysis

We perform an affiliation analysis to identify top contributing journals and coun-
tries. There are 7 top contributing journals with at least three published articles. 
Table 2 shows the top contributing journals (in descending order) based on the num-
ber of published articles. The first authors of the analyzed studies originate from 
13 countries. Table 3 provides a list of the origins of the first authors based on the 
number of published articles.

The articles are highly concentrated in a small number of journals, as 62% of 
the articles are published in only 7 different journals. The SCImago journal qual-
ity rank rates 5 of these top contributing journals as Q1, one as Q2, and only one 

Table 2   Top contributing journals

SCImago Quality: “The set of journals have been ranked according to their SJR and divided into four 
equal groups, four quartiles. Q1 (green) comprises the quarter of the journals with the highest values, Q2 
(yellow) the second highest values, Q3 (orange) the third highest values and Q4 (red) the lowest values.” 
(Scimago 2019)

Journal SCImago 
quality

SJR H Index Number 
of articles

Origin

Accounting review Q1 5446 143 13 US
Journal of the American Taxation Association Q1 1468 20 12 US
Journal of Business Finance and Accounting Q1 874 72 9 UK
Contemporary Accounting Research Q1 2207 90 4 US
Accounting and Finance Q2 43 44 3 US
Corporate Ownership and Control Q4 148 18 3 Ukraine
Journal of Accounting Research (Wiley-Blackwell) Q1 6996 132 3 UK

Table 3   Top contributing 
countries

Country Number of articles % of Articles

US 45 59
Australia 6 8
UK 5 7
Hong Kong 4 5
Canada 3 4
Brazil 2 3
Germany 2 3
Greece 2 3
New Zealand 2 3
Taiwan 2 3
Belgium 1 1
Japan 1 1
South Africa 1 1



128	 A. Görlitz, M. Dobler 

1 3

as Q4 indicating that the topic is frequently discussed in high-quality accounting 
and taxation journals (SCImago 2019). The countries of origin of the top contribut-
ing journals reflect the leading role of US journals, as three journals that contribute 
the most are US-based. In a similar vein, most first authors are from the US, fur-
ther indicating the leading role of US research in the field. The overall concentration 
on common law countries—such as the US, Australia, and the UK—and financial 
statements based on common law-based standards—such as US GAAP and IFRS—
seems to coincide with large amounts of deferred taxes in these settings (Atwood 
et al. 2010).

6.4 � Citation analysis

A citation analysis identifies the impact and popularity of an article in the scientific 
community by counting the number of times other articles cite it (Zupic and Čater 
2015). Our citation analysis covers all 76 articles identified. We find no substan-
tial differences between the citation patterns of value relevance studies and those of 
earnings management studies. Figure 7 presents the results.

In Fig. 7, each bubble presents an article, falling in one of two circles depending 
on the citation frequency. Patterned bubbles represent non-US publications, while 
monochrome bubbles represent US publications. A line between two articles illus-
trates a citation. The inner circle displays the 15 most influential articles, which are 
cited between 9 and 28 times by the analyzed studies. The outer circle shows articles 
that are cited up to 8 times. Every article cites at least one article in the sample, indi-
cating a coherent and strongly connected field of research. In the inner circle, 7 of 
the 15 studies are published in the first decade of investigation (≤ 1990–2000), and 
another 7 articles are published in the second decade of investigation (2001–2010). 
Only one article is published in the latest decade (2011–2019). US scholars have 
written all of the 15 most-cited articles, indicating the strong US influence in the 
research field.2

6.5 � Summary of the results from the bibliographic analysis

The bibliographic analysis reveals that the number of articles concerning deferred 
tax accounting has increased over the last three decades. The research focuses pre-
dominantly on value relevance questions; earnings management issues are underrep-
resented, especially in the first decade (1990–1999). In the second and third decades 
(2000–2019), the number of earnings management studies increases.

The proportion of non-US authors increases as well, as deferred tax account-
ing has become an essential topic in international accounting practice. However, 
2  Due to the high number of influential articles published in the first decade, possible one-time effects 
due to the introduction of the standard SFAS No. 109 (ASC 740) in 1992 could be overweighed, espe-
cially as four of the most cited articles—Amir et  al. (1997), Amir and Sougiannis (1999), Miller and 
Skinner (1998), and Ayers (1998)—have used similar data from the introduction years of SFAS No. 109 
(ASC 740). The narrative synthesis of the articles strengthens the result presented here that early pub-
lished US studies are more often considered, even though more recent results exist. Regardless, a citation 
analysis is generally biased toward older publications, as they have had more occasions to be cited than 
newer ones (Zupic and Čater 2015).
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the results of the citation analysis determine a citation bias towards older US 
publications. Two factors can mostly explain this bias. First, the leading role 
of US GAAP in developing and introducing accounting principles regarding 
deferred taxes leads to an early interest in US-focused deferred tax research. 
National standards (e.g., German GAAP, Australian GAAP, or UK GAAP) and 
international standards (IFRS) follow US deferred tax accounting principles (see 
Sect. 2). Second, a citation analysis generally involves a bias toward earlier pub-
lications (Zupic and Čater 2015). Frequently-cited early studies (e.g., Amir et al. 
1997; Ayers 1998; Miller and Skinner 1998; Amir and Sougiannis 1999) analyze 
the potential one-time effects of the introduction of SFAS 109, which may have 
limited future significance. The use of similar samples by these and other early 
US studies overstates the described effect.
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7 � Narrative synthesis

Our narrative synthesis of the 76 selected articles aims to synthesize and compare 
the evidence of the individual studies. According to Clark et  al. (2020), the main 
outcome of a literature review is a well-structured summary that provides a founda-
tion for future studies. Therefore, we base our synthesis on the categorization frame-
work presented in Sect. 5.

7.1 � Narrative synthesis of the value relevance studies

According to the categorization framework, value relevance studies can be divided 
into forecast relevance studies and valuation relevance studies.

Forecast relevance studies analyze the predictive power of accounting informa-
tion on future firm development. Building on forecast relevance studies, valuation 
relevance studies analyze the predictive power of accounting information on equity 
or debt market variables and examine whether financial statement users consider 
deferred tax variables (Barth et al. 2001b; Beisland 2009).

7.1.1 � Forecast relevance: income tax payments

In assessments of the forecast relevance of deferred taxes, the most apparent depend-
ent variable is future income tax payments, as “a deferred tax liability or asset repre-
sents the increase or decrease in taxes payable or refundable in future years” (ASC 
740-10-45-5). In predictions of future income tax payments using past values of 
income tax payments with and without net deferred taxes, the inclusion of deferred 
tax variables improves the predictive power of future income taxes up to five years 
ahead. This association is particularly significant in the first forecast year and is 
stronger for deferred tax assets than for deferred tax liabilities (Cheung et al. 1997; 
Jackson 2015; Murdoch et al. 2015; Johnston and Kutcher 2016). However, the tim-
ing of accounting and the specific components of deferred taxes (e.g., deferred tax 
assets from stock-based compensation) seem to limit this relation (Laux 2013; John-
ston and Kutcher 2016), as only deferred tax assets and liabilities included in income 
before taxable income provide forward-looking information on future income tax 
payments for a forecast period of up to five years (Laux 2013).

As a result, depreciation-related deferred tax liabilities, which represent one of 
the largest items of deferred tax liabilities, are not forecast relevant, as assumed 
by ASC 740 (Laux 2013). This finding can, inter alia, explain the limited fore-
cast relevance of deferred tax liabilities. Mear et  al. (2019) criticize the low pre-
dictive ability of deferred taxes on future income tax payments. The authors find 
a forecast relevance of deferred taxes for future income taxes only if they exclude 
firm-year observations with losses. In the German setting, Chludek (2011) finds no 
relation between deferred tax expenses and future tax cash flows. This result may 
relate to the German accounting tradition in which firms did not focus on deferred 
tax expenses in early years (Chludek 2011) or indicate a lack of value relevance of 
deferred tax expense as recognized under IFRS.
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7.1.2 � Forecast relevance: cash flows/earnings

In contrast to future income tax payments, future cash flows/earnings depending on 
deferred taxes can provide a more comprehensive picture of firms’ future develop-
ment. Early US studies based on SFAS No. 109 (ASC 740) find that changes in the 
valuation allowance, changes in deferred tax assets, and changes in deferred tax lia-
bilities are associated with future firm profits (Cheung et al. 1997; Behn et al. 1998; 
Miller and Skinner 1998; Legoria and Sellers 2005). Recent studies emphasize that 
the valuation allowance, in particular, conveys private information about the firm’s 
future profitability (Edwards 2018; Dhaliwal et  al. 2013). Significant increases in 
the valuation allowance precede significantly lower future earnings (Edwards 2018). 
Loss firm-years with material increases in the valuation allowance are more persis-
tent (Dhaliwal et al. 2013). Comparing the predictive power of deferred taxes to that 
of total book-tax differences, Lev and Nissim (2004) find that total book-tax differ-
ences are more useful for predicting earnings changes than deferred taxes, as total 
book-tax differences capture deferred taxes, permanent differences, and tax accruals. 
Thus, earnings growth is positively associated with book-tax differences, although 
deferred taxes also provide information about future earnings changes up to five 
years ahead (Lev and Nissim 2004).

In contrast to total book-tax differences, earnings growth is negatively related to 
deferred tax expenses (Chi et al. 2014; Jackson 2015; Lev and Nissim 2004). Unlike 
Lev and Nissim (2004), Chi et al. (2014) do not find any significant relation between 
permanent book-tax differences and future earnings changes, and they conclude that 
only deferred taxes are indicative of future earnings changes.

The debate as to whether deferred taxes or permanent book-tax differences are 
incrementally useful to predict future earnings is ongoing. Hanlon (2005), Blaylock 
et al. (2012), and Jackson (2015) are examples attesting that deferred tax expenses 
have a higher predictive capacity for future earnings changes than do permanent 
book-tax differences.

Most of the results deal with periods after the implementation of SFAS No. 109 
(ASC 740). The separate recognitions of deferred tax assets, deferred tax liabilities, 
and the valuation allowance implemented by the new standard increase the forecast 
relevance compared to the previously-required net amount of deferred taxes (Lego-
ria and Sellers 2005). The early study of Beaver and Dukes (1972) supports this 
result, identifying only a weak correlation between net deferred taxes and future 
cash flows under APB No. 11.

The amount of deferred taxes limits the forecast relevance. The higher or lower 
deferred tax expenses are in comparison to other firms in the same jurisdiction, the 
lower the persistence of future earnings and the more difficult the prediction (Han-
lon 2005; Zhou 2016). Wahab and Holland (2015) find substantial differences in the 
sector-specific accounting behavior of deferred taxes. In sum, deferred tax account-
ing under SFAS No. 109 (ASC 740) seems to meet the requirements of the liability 
view, with sector-specific differences.

Furthermore, an analysis must consider the country of origin and the field of 
activity of the firms. Comparing 33 different countries in terms of publicly-required 
book-tax conformity and earnings persistence, Atwood et  al. (2010) find that the 
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earnings persistence and the predictive potential for future cash flow are lower when 
the required level of book-tax conformity is higher. However, studies on non-US 
samples are rare. Studies from Australia, Canada, and Belgium show that deferred 
tax accounting conveys private information about the future profitability of (non-
taxpaying) firms (Gaeremynck and Van De Gucht 2004; Herbohn et al. 2010). Her-
bohn et al. (2010) and Arcelus et al. (2005) find that the changes of deferred assets 
(liabilities) relate positively (negatively) to future performance variables (e.g., cash 
flow, EBITDA, ROA). In particular, the proportion and the change rate of recog-
nized deferred tax assets from loss carryforwards convey private information about 
the future profitability of (non-taxpaying) firms, as this item is strongly correlated 
with future cash flows, EBITDA, and EBIT (Herbohn et  al. 2010). Thus, studies 
outside the US also support the liability view and the forecast relevance of deferred 
taxes.

7.1.3 � Valuation relevance: market value

A large portion of studies analyzes the relation between deferred taxes and the mar-
ket value/share price of a firm. Overall, studies show that the capital market per-
ceives deferred taxes—and especially deferred tax assets—as value relevant, and it 
includes them (at least partially) in market value and stock price (e.g., Chaney and 
Jeter 1994; Amir et al. 1997; Amir and Sougiannis 1999; Bauman and Das 2004; 
Lev and Nissim 2004; Chang et al. 2009; Samara 2014; Laux 2013; Marques et al. 
2016). The accounting and valuation methods of SFAS No. 109 (ASC 740) bring 
about an improvement in value relevance compared to the previously enacted stand-
ard APB No. 11 (Ayers 1998). The ban on discounting deferred taxes leads to an 
overstatement of deferred tax liabilities in particular: regulators prohibit discounting, 
to facilitate deferred tax accounting and to reduce accounting costs. From a techni-
cal point of view, deferred taxes are discountable (Brouwer and Naarding 2018). 
Consistently, the market value depends on the retroactively-discounted deferred 
taxes, according to their approximated net present value (Amir et al. 1997). Deferred 
tax assets, in particular, convey information to the market, whereas the market per-
ceives deferred tax liabilities as less value relevant (Ayers 1998; Chang et al. 2009; 
Wong et al. 2011; Bauman and Shaw 2016). Therefore, the market considers both 
recorded and unrecorded deferred tax assets (Lynn et al. 2008). Beyond these gen-
eral results, the source of deferred tax assets (liabilities) is important for predicting 
their market valuation. For example, there is evidence that deferred tax liabilities on 
asset revaluations, as well as unrecorded and recorded deferred tax liabilities due to 
permanently-reinvested earnings, are value relevant (Bauman and Shaw 2008; Han-
lon et al. 2014; McGuire al. 2016). Moreover, deferred tax assets resulting from tax 
loss carryforwards are value relevant (Zeng 2003).

Only a few studies do not find evidence for the valuation relevance of deferred 
tax assets (Citron 2001; Badenhorst and Ferreira 2016; Hanna et  al. 2019) or 
deferred taxes in general (Chludek 2011). Citron (2001) shows that under former 
UK accounting rules, only deferred tax liabilities were value relevant, as financial 
statement users consider them for reversing. Other studies on UK firms present 
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evidence that unrecognized and recognized deferred tax assets and liabilities provide 
value relevant information (Gordon and Joos 2004; Lynn et al. 2008). For Germany, 
Chludek (2011) finds no evidence for the market relevance of deferred taxes. This 
may be due to the national accounting tradition in Germany and to investors’ poten-
tial lack of experience in considering deferred taxes, even if they should report their 
income statements under IFRS as capital-market oriented German firms (Chludek 
2011). Research on more recent periods is warranted to assess whether Chludek’s 
(2011) results hold for later periods when the use of IFRS is well established.

Badenhorst and Ferreira (2016) find a temporary lack of market relevance during 
the economic crisis of deferred tax assets for a cross-sectional sample of the largest 
Australian listed firms; in later years, the value relevance of deferred tax assets in 
the Australian capital market seems to decrease. Hanna et  al. (2019) find that the 
market perception of banks’ net deferred tax assets was negatively affected by the 
economic crisis: market participants valued all components of banks’ net deferred 
tax assets more negatively than before the economic crisis. The general negative 
valuation of net deferred tax assets in the banking sector is caused by the diver-
gent capital structure in comparison with industry firms. Still, the negative impact 
of the economic crisis on the value relevance of deferred taxes seems to be coun-
try-specific, as Badenhorst and Ferreira (2016) cannot reproduce their results with 
a cross-sectoral UK sample. Other crises, like the burst of the dot-com bubble, did 
not change the perception of the deferred tax assets of US internet firms (Bauman 
and Das 2004). These examples suggest obstacles to the value relevance of deferred 
taxes during an economic crisis.

7.1.4 � Valuation relevance: abnormal returns

Beaver and Dukes (1972) present the first empirical results on the relation 
between abnormal returns and earnings and deferred taxes for the US capital mar-
ket. They demonstrate that abnormal returns are more strongly correlated with 
unexpected after-tax results, including deferred taxes, than with results that only 
include current income taxes (Beaver and Dukes 1972). Investors seem to con-
sider deferred tax liabilities as real liabilities, and they discount them in rela-
tion to the time and probability of realization before pricing into the firm value 
(Givoly and Hayn 1992; Amir et al. 1997). Evidence shows that almost all com-
ponents of deferred taxes are (at least partly) recognized by the market (Amir 
et al. 1997; Amir and Sougiannis 1999; Comprix et al. 2011). For example, Amir 
et  al. (1999), McGuire et  al. (2016), and Herbohn et  al. (2016) find that inves-
tors assign a positive value to (at least newly-generated) deferred tax assets from 
carryforward losses. An increase in deferred tax assets from carryforward losses 
is related to positive abnormal returns, especially if firms are about to miss the 
after-tax analyst forecasts, and thus seems to reveal a positive signal to investors 
(Herbohn et al. 2016). McGuire et al. (2016) provide results supporting the posi-
tive valuation of deferred tax assets from carryforward losses, especially if a firm 
is designated as a tax avoider.

Additionally, an announcement of changes in the valuation allowance or 
reported deferred tax adjustments conveys relevant information, which leads to 
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changes in the abnormal stock returns (Kumar and Visvanathan 2003; Dhaliwal 
et al. 2013). This finding supports the signaling hypothesis. Sophisticated inves-
tors (e.g., short-seller, insider, and institutional investors) seem to exploit their 
understanding of the prediction capacity of deferred taxes to better predict future 
abnormal returns compared to small investors, who often misprice or ignore this 
information (Chi et al. 2014). The higher or lower the deferred taxes are, the less 
persistent the abnormal returns (Hanlon 2005). Furthermore, smaller numbers 
of analysts following a specific firm increase the probability of mispricing the 
deferred taxes of this firm (Chi et al. 2014). A widespread difficulty is the phe-
nomenon of IPO underperformance compared to the market; many firms fail or 
disappoint investors with negative abnormal returns during the first years. Study-
ing the cumulative abnormal returns and abnormal buy-and-hold returns of newly 
public firms, a recent study of the German capital market finds that net deferred 
tax assets are strongly predictive of superior post-IPO long-run performance 
(Kovermann and Velte 2019).

7.1.5 � Valuation relevance: analysts’ forecasts

Since investors use analysts’ earnings forecasts as a key source of information 
(Amir and Sougiannis 1999), it is necessary to understand how analysts incorporate 
deferred taxes into their forecasts. Empirical evidence suggests that analysts cor-
rectly value the information inherent in deferred tax variables (Comprix et al. 2011; 
Chi et al. 2014). Analysts consider single components of deferred tax expenses, with 
a special focus on carryforward losses. The existence of deferred tax assets from 
carryforward losses generally indicates less persistent earnings in the future caused 
by the increased likelihood of future losses; thus, analysts expect that firms without 
carryforward losses will generate higher future incomes. Moreover, the evaluation of 
deferred tax expenses from carryforward losses is related to the disclosed valuation 
allowance: the smaller the valuation allowance, the higher the likelihood that the 
carryforward losses can be used in the future. This translates into higher forecasted 
earnings as compared to firms with a large valuation allowance (Amir and Sougian-
nis 1999). Other studies motivated by the Omnibus Budget Reconciliation Act in 
1993, which caused corporate income tax to increase by 1%, indicate the correct 
interpretation of deferred tax liabilities changes caused by this one-time tax effect 
(Chen and Schoderbek 2000; Chen et al. 2003). The studies examine whether ana-
lysts mechanically react to changes in deferred tax liabilities caused by the Omnibus 
Budget Reconciliation Act without understanding the effect source. While studies 
show that analysts have ignored these changes, it can be assumed that analyst fore-
casts only include deferred tax expenses if they can impact the future firm value 
(Chen and Schoderbek 2000; Chen et al. 2003).

7.1.6 � Valuation relevance: credit rating

In contrast to studies that assess the equity market, studies assessing the debt mar-
ket cannot directly examine creditors’ interpretation of deferred taxes, as this 
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information is not publicly available. Two recent studies analyze the association 
between the cost of debt and deferred tax expenses, finding that the debt market 
interprets increased deferred tax expenses as a signal of low earnings quality, which 
results in higher costs of private debt (Inamura and Okuda 2017; Moore and Xu 
2018). Inamura and Okuda (2017) find a significant negative relation among cred-
itworthiness—measured by, e.g., the credit spread of Japanese public—nonconvert-
ible debt contracts, and unusually large deferred tax expenses. Other studies analyze 
the relation between credit ratings or credit spread and deferred taxes to assess the 
debt market’s perception of deferred taxes. These studies find a negative relation 
between assigned bond ratings, large positive deferred taxes, and increases in the 
valuation allowance (e.g., Crabtree and Maher 2009; Edwards 2018).

The initial impetus for US scholars to assess bond and credit ratings was high-pro-
file accounting scandals (Enron, WorldCom, Xerox) at the beginning of the twenty-
first century. The misstatements have motivated creditors and analysts to focus more 
on the quality and the components of balance sheet information. Deferred taxes 
may convey relevant information for credit rating agencies. First, notable high or 
low deferred tax expenses signal lower earnings quality (Hanlon 2005). In particu-
lar, increasing book-tax differences preceded the accounting scandals. Second, large 
deferred tax assets can signal off-balance-sheet financing, which conveys infor-
mation about the creditworthiness of a firm (Crabtree and Maher 2009). For the 
period after the Enron scandal, Crabtree and Maher (2009) find a U-shaped rela-
tion between bond ratings and deferred taxes, which reflects the negative correlation 
between deferred tax assets (liabilities) in the highest (lowest) quantile and rating 
changes (Crabtree and Maher 2009). Moreover, Edwards (2018) observes a negative 
relation between increases in the valuation allowance and credit ratings. Only an 
early study on Canadian firms does not find a relation between deferred tax variables 
and credit ratings (Chattopadhyay et al. 1997), but their sample predates the major 
accounting scandals. These results confirm Crabtree and Maher’s (2009) assumption 
that rating agencies have only reacted sensitively to deferred taxes in the wake of the 
accounting scandals.

7.1.7 � Summary of the results from the narrative synthesis of the value relevance 
studies

The vast majority of value relevance studies show that deferred taxes are forecast 
relevant to predicting future income tax payments (e.g., Cheung et al. 1997; Laux 
2013; Murdoch et al. 2015). Furthermore, the majority of studies find evidence of 
the predictive capacity of deferred taxes for future cash flows and earnings changes 
(e.g., Hanlon 2005; Dhaliwal et  al. 2013; Edwards 2018). In both cases, deferred 
tax assets and the valuation allowance are perceived as more value relevant than 
deferred tax liabilities. In some studies, researchers presume that deferred tax assets 
are the value relevant variable and thus exclude deferred tax liabilities (e.g., Bauman 
and Das 2004; Badenhorst and Ferreira 2016). However, the exclusion of deferred 
tax liabilities potentially biases research results toward overestimating the value rel-
evance of deferred tax assets.
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The capital market perceives deferred taxes as value relevant. The size of deferred 
tax variables, along with changes in deferred tax variables, are useful for predicting 
future market values and abnormal returns (e.g., Chaney and Jeter 1994; Amir et al. 
1997; Amir and Sougiannis 1999; Bauman and Das 2004; Lev and Nissim 2004; 
Chang et  al. 2009). Critics argue that the prohibition on discounting deferred tax 
assets and liabilities leads to an overstatement of deferred taxes, which reduces the 
value relevance of deferred taxes. The mandatory capitalization of deferred tax lia-
bilities combined with the prohibition on discounting deferred tax liabilities causes 
the market to perceive deferred tax liabilities as less value relevant (Ayers 1998; 
Chang et  al. 2009; Wong et  al. 2011; Bauman and Shaw 2016). However, Amir 
et al. (1997) show that the market valuation depends on the retroactively-discounted 
deferred taxes.

Because of the value relevance of deferred taxes, analysts, rating agencies, and 
credit providers use the information inherent in deferred taxes when evaluating a 
firm (e.g., Crabtree and Maher 2009; Comprix et al. 2011; Chi et al. 2014; Inamura 
and Okuda 2017; Edwards 2018).

7.2 � Narrative synthesis of the earnings management studies

Our categorization framework classifies earnings management research according 
to the earnings management measures, leading to categorizations of studies that 
use mis-/re-statements, thresholds, and accruals. Such research analyzes whether 
deferred taxes are an instrument for or an indicator of earnings management.

7.2.1 � Earnings management: mis‑/re‑statements

Earnings management often precedes mis-/re-statements, and the analysis of mis-/
re-statements provides insights on whether deferred taxes can identify earnings 
management. Ettredge et  al. (2008) show that deferred tax expenses increase in 
the year before fraudulent accounting, compared to a set of control firms without 
mis-/re-statements. In the fraud year, the observed deferred tax expenses are fur-
ther increased, which indicates that an increase in deferred tax expenses (compared 
to non-fraudulent firms) can signal earnings management and accounting fraud. 
Ettredge et  al. (2008) include only firms with upward earnings management and 
cluster them depending on the amount of deferred tax expenses. The authors exclude 
firms that operate in the utilities and financial services sectors, as well as mis-/re-
statements detected only in quarterly income statements and all misstatements before 
1988. Dechow et al. (2011) use similar data without these restrictions, and they fail 
to reproduce the findings in Ettredge et al. (2008). Thus, deferred tax expenses do 
not seem to be a general indicator for earnings management, even though they can 
identify upward earnings management. Badertscher et al. (2009) investigate whether 
deferred taxes, especially deferred tax assets from carryforward losses, are useful 
in identifying upward earnings management. They conclude that deferred taxes and 
particularly large deferred tax assets from carryforward losses are associated with 
upward earnings management (Badertscher et al. 2009).
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Further studies for several countries show that proposed audit adjustments are 
positively related to large book-tax differences. These studies find that deferred tax 
expenses are a better predictor for upward earnings management than book-tax dif-
ferences (Mills 1998; Cho et al. 2006; Wilson 2009; Badertscher et al. 2009). As a 
result, positive proposed audit adjustments, which increase taxable income, are most 
studied. This focus is partly due to the intrinsic characteristics of audit adjustments 
(Mills 1998; Cho et al. 2006). Consequently, increased deferred taxes can indicate 
upward earnings management.

7.2.2 � Earnings management: thresholds

The motivation for a firm to manage earnings increases if a certain accounting num-
ber is just below the target earnings threshold (Healy and Wahlen 1999). Drawing 
on thresholds, such as prior year earnings or analyst forecasts, studies can examine 
whether a firm’s managed earnings meet or beat a certain threshold. The studies 
discussed in this section use this instrument to analyze whether deferred taxes are an 
instrument for earnings management or whether they can identify earnings manage-
ment. To be sure, thresholds are the most popular measure in this field of research. 
While investigating whether deferred taxes are appropriate for identifying earnings 
management, Phillips et al. (2003, 2004) use thresholds as a benchmark for earnings 
management against earnings decline (Phillips et al. 2003, 2004). They put forth the 
hypothesis that managers have more discretion under US GAAP than under tax rules 
to manage earnings, and if they exploit their discretion (e.g., to manage earnings 
upwards), deferred taxes arise because of earnings management.

To classify a firm as an earnings manager to avoid earnings decline, Phillips et al. 
(2003, 2004) calculate the change in a firm’s net income divided by the market value 
of equity. If this ratio is greater than zero but smaller than 0.1, a firm is classified as 
an earnings manager. The authors find that deferred tax expenses are more appropri-
ate than accruals for identifying upward earnings management. Phillips et al. (2003) 
find no evidence that deferred tax expenses can identify earnings management to 
meet analyst forecasts. In a subsequent study using a subsample of Phillips et  al. 
(2003, 2004) decompose the total deferred tax amount into several components—
e.g., revenue and expense accruals and reserves, depreciation- or compensation-
related deferred taxes, and the valuation allowance. They analyze which of these 
components is incrementally useful in identifying upward earnings management 
and find that the previously identified relation between deferred tax expenses and 
upward earnings management still hold for all components. The relation is espe-
cially strong for the deferred tax component reflecting revenue and expense accruals 
and reserves (Phillips et al. 2004).

Further US-based studies find significant associations between increased deferred 
tax expenses and upward earnings management (Dhaliwal et al. 2004; Zhou 2016). 
Dhaliwal et al. (2004) investigate the case of upward earnings management to meet 
analyst forecasts while reducing the fourth quarter effective tax rate. They find that 
firms that miss the forecast in the third quarter are more likely to decrease the effec-
tive tax rates and have higher deferred tax expenses compared to firms that beat the 
forecast. In contrast, Jackson (2015) is not able to reproduce the results of Phillips 
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et  al. (2003). Jackson (2015) investigates a large cross-sectoral US sample. This 
leads to the assumption that the results from Phillips et  al. (2003) seem sensitive 
to changes in the research design (e.g., different threshold calculations to identify a 
firm as an earnings management, different sample restrictions).

Other studies use thresholds to assess whether deferred taxes are an instrument to 
manage earnings. Under US GAAP, the valuation allowance involves a large margin 
of discretion, which can be used opportunistically. Early studies find that the valu-
ation allowance is set according to the economic circumstances (Behn et al. 1998; 
Miller and Skinner 1998; Kumar and Visvanathan 2003; Phillips et al. 2004; Chao 
et al. 2004).

Further studies exploit specific regulatory settings for banks. Using a small sam-
ple of commercial US banks, Schrand and Wong (2003) are the first to find that the 
valuation allowance is used to smooth earnings while building hidden reserves, the 
so-called ‘cookie jar reserves’. In the course of the introduction of SFAS 109, banks 
could recognize high amounts of deferred tax assets and had the opportunity to build 
these reserves. However, due to the small sample size and the one-time effect caused 
by the significant legal change, the results of Schrand and Wong (2003) are far from 
generalizable. Skinner (2008) investigates a setting during the Japanese banking cri-
sis wherein weak banks reduced their valuation allowances below an amount that 
is economically necessary to reach the regulatory capital. A significant minority of 
banks only reached the regulatory capital by including deferred tax assets. The full 
inclusion of deferred tax assets into the regulatory capital is only allowed in few 
countries, as is the special incentive to manage earnings (Skinner 2008). Junqueira 
and Nakao (2013) confirm the results of Skinner (2008) for Brazilian banks.

The first cross-sectional evidence for the opportunistic use of valuation allow-
ance is provided by Frank and Rego (2006). They examine a large sample of US 
firms and present evidence consistent with managers using the valuation allowance 
to meet analyst forecasts and to manage earnings upwards, but they do not find evi-
dence of earnings management through accounting for other earnings targets (e.g., 
big bath accounting, building cookie jar reserves). These findings are confirmed by 
Christensen et al. (2008), who do not find indications that the valuation allowance is 
used to balance a big bath or cookie jar reserves. However, they do provide evidence 
that the valuation allowance is used to meet or beat analyst forecasts (Christensen 
et al. 2008). In the Malaysian setting, Kasipillai and Mahenthiran (2013) find evi-
dence for the opportunistic use of the valuation allowance: in particular, concen-
trated ownership and small boards of directors increase the likelihood of earnings 
management activities (Kasipillai and Mahenthiran 2013).

Moreover, several studies with US, Australian, Malaysian, Hong Kong, and UK 
firms indicate that deferred tax expenses are potentially used to reach analyst fore-
casts and to manage earnings upwards (Gordon and Joos 2004; Holland and Jack-
son 2004; Herbohn et al. 2010, 2016; Richardson and Leung 2011; Kasipillai and 
Mahenthiran 2013). The Australian studies also find that the percentage of recog-
nized deferred tax assets from carryforward losses increases if the pre-tax income is 
below the forecasted one. This finding is interpreted as signaling earnings manage-
ment. However, the findings do not invalidate the predictive power of the recognition 
rate of deferred tax assets on future cash flows. Consequently, it is uncertain whether 
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the identified earnings management activities are economically significant (Herbohn 
et  al. 2010, 2016). In contrast, using a limited US sample with strong incentives 
for earnings management, Stammerjohan and Hall (2003) show that deferred tax 
expenses are set exclusively according to economic circumstances (Stammerjohan 
and Hall 2003).

7.2.3 � Earnings management: accruals

A final research strand uses accruals to identify and measure earnings management 
and primarily addresses the relations between earnings management, earnings qual-
ity, and deferred taxes. These studies use either total accruals (with no distinction 
between normal and discretionary accruals) or the modified Jones model to measure 
discretionary accruals. It is worth noting that conceptually, only discretionary accru-
als are assumed to relate to earnings management (Jones 1991; Healy and Wahlen 
1999).

Phillips et al. (2004) find that deferred tax expenses are a better predictor of earn-
ings management than accruals are. Deferred tax expenses are particularly more 
useful in detecting earnings management for firms that avoid earnings decline. 
Hanlon et al. (2012) analyze whether high audit fees are related to large book-tax 
differences and large deferred taxes; they find that the auditors interpret both large 
book-tax differences and large deferred tax expenses as a potential risk factor for 
earnings management, which results in higher audit fees. In this way, Hanlon et al. 
(2012) identify earnings management firms based on total accruals. Several studies 
using the modified Jones model find that upward earnings management is related 
to increased deferred tax expenses, reduced disclosure transparency concerning the 
deferred tax-related valuation allowance, and less persistent future earnings (Blay-
lock et al. 2012; Cassell et al. 2015; Kapoutsou et al. 2015). Only Jackson (2015) 
and Dechow et al. (2011) find no clear relation between earnings management and 
deferred taxes through the use of accruals to identify earnings management firms. 
Overall, five out of seven studies suggest a relation between upward earnings man-
agement and deferred tax expenses; however, the results seem to be sensitive to the 
accruals measure used, as well as other aspects of the research design.

7.2.4 � Summary of the results from the narrative synthesis of the earnings 
management studies

Earnings management studies based on mis-/re-statements suggest that unusually 
large (low) deferred tax expenses are related to earnings management. They show 
that firms that manage earnings upwards (tax downwards) have particularly large 
deferred tax expenses (e.g., Cho et al. 2006; Ettredge et al. 2008; Badertscher et al. 
2009). In a way, these studies bridge the gap between value relevance studies and 
earnings management studies.

In a comparison of the predictive capacity of deferred tax expenses, specific 
thresholds, and accruals to identify earnings management, more than two-thirds 
of the included studies found evidence that deferred tax expenses are at least as 
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indicative as accruals or thresholds (e.g., Phillips et al. 2003, 2004; Blaylock et al. 
2012; Zhou 2016). The results are valid for the earnings management motivator of 
upward earnings management but do not present evidence of the identification of 
earnings management through deferred taxes for any other earnings target (e.g., 
Jackson 2015).

Specific earnings management thresholds are also used to assess whether 
deferred tax expenses are an instrument of opportunistic accounting. Several studies 
show a relation between earnings management and increased deferred tax expenses 
(e.g., Herbohn et al. 2010; Richardson and Leung 2011; Kasipillai and Mahenthiran 
2013). These studies identify a significant relation only between earnings manage-
ment and deferred tax expenses; they do not identify the discretion used to influence 
earnings opportunistically with deferred taxes. Based on these results, a distinction 
as to whether deferred tax expenses are an instrument or a result of earnings man-
agement is not possible. As to studies examining the margin of discretion to deter-
mine the amount of the valuation allowance—which represents the most significant 
influencing factor in managing earnings with deferred tax assets—the evidence is 
mixed (e.g., Phillips et al. 2004; Frank and Rego 2006; Skinner 2008). The valuation 
allowance may be an instrument to manage earnings in some cases, but the com-
bined research results do not indicate a systematic opportunistic use of the valuation 
allowance and deferred taxes for earnings management.

8 � Implications for future research

Our literature review has a number of implications for future research on finan-
cial accounting for deferred taxes, which we deem to be a fertile field for empiri-
cal research. In this section, we discuss three methodological implications and six 
content-driven implications, thereby suggesting avenues for future research.

8.1 � Methodological implications

Our bibliographic analysis indicates that the body of empirical studies has substan-
tially grown in the last decade (2010–2019). First, this trend will offer opportunities 
for meta-analytic methods to address the aggregate effects of deferred taxes (and 
moderating factors). For example, our review identifies 42 studies on the valua-
tion relevance of deferred taxes on equity markets. As the number of such studies 
increases, researchers can meta-analytically assess the associations between market 
variables and deferred tax items.

Second, most of the value relevance studies (38) and some of the earnings man-
agement studies (4) reviewed refer to the Ohlson (1995) or the Feltham and Ohl-
son (1995) models. Both models assume that stock prices are a linear function of 
earnings (abnormal earnings) and the book value of equity. Literature questions 
the assumption of a linear function in value relevance studies (Barth et al. 2001b; 
Holthausen and Watts 2001). Thus, alternative models to examine the value rele-
vance of deferred taxes will be warranted. Alternatives include, e.g., ordered logit 
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models with additional control variables (Edwards 2018), and non-linear residual 
income models that explicitly consider growth opportunities (Biddle et al. 2001).

Third, the majority of value relevance studies reviewed focuses either on the 
combined variable net deferred taxes (the difference between deferred tax assets 
and deferred tax liabilities) or on the variables deferred tax assets and liabilities. As 
deferred tax assets and liabilities reflect an aggregate of components arising from 
various sources and business transactions, the analysis of the individual components 
of these variables can provide more differentiated insights. Recent studies have 
shown that the value relevance of deferred taxes is related to the sources of tempo-
rary differences (Laux 2013; Johnston and Kutcher 2016; Hanna et al. 2019). How-
ever, only 13 studies reviewed separately analyze deferred tax variables according 
to their underlying sources. This limitation suggests substantial room to contribute 
to a finer graded our understanding of the drivers of the value relevance of deferred 
taxes.

8.2 � Content‑driven implications

Our bibliographic analysis reveals that empirical research has focused on the US 
setting and financial accounting under US GAAP. First, the focus on the US setting 
suggests room for future research to exploit particularities of other national settings, 
for example, in course of the implementation of new financial or tax accounting reg-
ulations and code law settings in general, and to conduct cross-country studies.

Second and relatedly, it is surprising how little attention empirical research has 
devoted to deferred taxes under IFRS. Only 12% of the studies reviewed are based 
on firms applying IFRS. Samples of IFRS firms, however, offer various avenues for 
future research in both strands of research discussed in this review. Most notably, 
international samples of IFRS users enable investigating how country-level, insti-
tutional or cultural frameworks relate to value relevance and firms’ use of deferred 
taxes to manage their earnings while keeping the financial accounting regulations 
stable. Moreover, the adoption of IFRS by firms seems worth examining since the 
first time adoption of IFRS offers substantial room for managerial discretion for 
financial accounting for deferred tax under the provisions of IFRS 1. Such research 
will be warranted to inform the ongoing debate on accounting for deferred taxes 
under IFRS at the IASB (e.g., IASB 2017, 2020).

Third, the narrative synthesis of empirical evidence indicates that various factors 
investigated in general financial accounting research on value relevance and earn-
ings management have been neglected in studies on deferred taxes. For example, 
financial accounting research suggests an association between corporate governance 
and both, value relevance and earnings management. Related evidence on deferred 
taxes, however, remains scarce. Notably, Kasipillai and Mahenthiran (2013) find 
that board structure and ownership structure are related to the extent to which earn-
ings management is associated with deferred taxes in Malaysia. More research into 
aspects of corporate governance is important to understand how value relevance of 
and earnings management through deferred taxes are affected by firm-level insti-
tutional factors. As financial accounting and tax literature indicate, the list of such 
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institutional factors is extensive and multifaceted. Examples include board diversity, 
executive compensation, family ownership, financial auditor characteristics, firm 
risk, legal form, listing status, and tax auditor characteristics.

Fourth, some studies reviewed have taken advantage of specific settings in the 
banking sector (e.g., Skinner 2008; Hanna et  al. 2019). We assume that there are 
other, highly regulated sectors, offering unique settings to particularly assess how 
firms use deferred taxes to manage their earnings. For example, insurance firms 
can have incentives to use deferred tax assets to reach regulatory capital thresh-
olds if the inclusion of deferred tax assets in regulatory capital is allowed. More 
generally, larger deferred tax assets ceteris paribus reduce the debt ratio, which can 
have positive effects on the assessments of firm risk and creditworthiness. Based on 
this relation, it would be interesting to assess whether firms in predominantly debt-
financed sectors are more inclined to use managerial judgment to increase deferred 
tax assets vis-à-vis firms in other sectors. Single-sector settings also seem to be 
suited to distinguish between earnings management that is directly related to discre-
tion in deferred tax accounting and earnings management that indirectly affects the 
amounts of deferred tax items.

Fifth, the increasing role of corporate social responsibility (CSR) triggers empiri-
cal research on the association between CSR and corporate tax avoidance. This 
emerging strand of research yields mixed results to date by relying on total, discre-
tionary, or permanent book-tax differences as a measure for tax avoidance (Kover-
mann and Velte 2021). Thus, it would be interesting to incorporate deferred taxes. 
For example, future research of this strand could exploit the finding of Blaylock 
et al. (2012) and Jackson (2015) that deferred taxes serve as a signal for earnings 
management and tax avoidance.

Finally, the Covid-19 pandemic offers abundant settings to contribute to financial 
accounting research for deferred taxes by investigating the effect of the economic 
shock and changes in tax regulations. Since our review reveals mixed results on the 
value relevance of deferred taxes during economic crises (Bauman and Das 2004; 
Badenhorst and Ferreira 2016), further evidence will be warranted to better under-
stand financial statement users’ perception of deferred tax items, deferred tax assets 
in particular, in times of crisis. As the economic shock caused by the Covid-19 pan-
demic causes high cross-sectoral losses, firms are likely to be inclined to manage 
earnings upwards. The losses lead to an increase of the discretionary deferred tax 
component of loss carryforwards, a component that firms are likely to use to man-
age their earnings as shown in our review. It will thus be interesting to investigate 
whether deferred tax assets from tax carryforwards increase and whether an increase 
is reflected in market values. Results will be of interest because governments around 
the world support the recognition of long-term tax loss carryforwards (e.g., Deloitte 
2020; KPMG 2020). Around the world, there are many other changes in tax regula-
tions and tax relief measures taken to support firms during the Covid-19 pandemic 
(IRD 2021; KPMG 2021) that affect deferred taxes and offer opportunities for stud-
ies on value relevance, earnings management, or both.
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9 � Conclusion

This review was motivated by the contentious debates on deferred tax accounting 
concepts and standards around the world (Brouwer and Naarding 2018; Morton 
2019; IASB 2018), the inconclusive and contradictory empirical research results 
(Phillips et al. 2003; Jackson 2015), and the different treatments of deferred tax 
variables in recent research (Krishnan and Visvanathan 2011; Huang and Chang 
2016; Kraft and Lopatta 2016; Graham and Moore 2018). To provide a more 
comprehensive understanding of deferred tax accounting, our paper reviewed the 
prevailing empirical literature in the areas of value relevance and earnings man-
agement, taking both a bibliographic and a content-driven perspective.

The bibliographic analysis reveals that the number of empirical research 
articles on deferred tax accounting has increased over time. A total of 76 high-
profile empirical studies on accounting for deferred taxes that meet the require-
ments of this review were published in the last three decades. In the first decade 
(1990–1999), empirical research is focused on value relevance. In the second and 
third decades (2000–2009; 2010–2019), studies analyze topics related to both 
earnings management and value relevance. Most studies examine one topic and 
focus on one country; cross-topic and cross-country studies are rare. Through-
out the three decades, the proportion of US studies is predominant; however, 
the share of non-US studies has been growing, especially in the third decade 
(2010–2019). This latter finding suggests that empirical research in the field has 
just begun to go beyond investigating the US setting, where regulations on finan-
cial accounting for deferred taxes have their origins.

The narrative synthesis of the value relevance research reveals that deferred tax 
assets and deferred tax expenses are value relevant in predicting future income 
taxes, cash flows, earnings, market values, and abnormal returns, as well as rat-
ing changes and future credit risks. The results concerning the value relevance of 
deferred tax liabilities vary. Overall, the results indicate that deferred taxes are 
informative for financial statement users in terms of value relevance.

The information content of deferred taxes goes beyond the prediction of finan-
cial statements and market values, as the narrative synthesis of the earnings 
management studies shows that deferred tax variables—especially deferred tax 
assets—are an indicator of upward earnings management. The results of the earn-
ings management studies do not indicate that deferred tax variables are system-
atically used for earnings management. However, research demonstrates that in 
specific settings, firms use deferred taxes for earnings management purposes.

Cross-topic studies show that financial statement users (such as investors 
and auditors) interpret large positive and large negative deferred tax expenses, 
along with large deferred tax assets, as a “red flag” and consequently reduce their 
expectations of future earnings and market value development. This leads to the 
conclusion that the value relevance of deferred taxes is limited by their potential 
to identify earnings management.

We suggest several avenues for future research. Those avenues include 
more and more detailed empirical work on deferred taxes under IFRS. From a 
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regulatory point of view, research on deferred taxes under IFRS is warranted to 
inform the ongoing debate at the IASB. In 2017, the IASB added the research 
topic “deferred taxes” to its current work plan of “better communication in finan-
cial reporting” (IASB 2017). This addition was rather surprising because in 
2016 the IASB decided not to change IAS 12 (IASB 2016c). While our review is 
largely based on US samples, it may provide some indications for this regulatory 
debate. For example, the content-driven analysis of the value relevance litera-
ture indicates that deferred tax liabilities are less value relevant than deferred tax 
assets. The prohibition on discounting deferred tax items and the mandatory capi-
talization of deferred tax liabilities for all temporary differences leads to a signifi-
cant overstatement of deferred tax liabilities, which reduces its value relevance. 
In contrast to deferred tax liabilities, deferred tax assets can be value-adjusted if 
necessary, and their capitalization depends on probable future taxable income. As 
a result, value relevance literature reveals that deferred tax assets provide deci-
sion-useful information, while deferred tax liabilities often do not. Moreover, the 
current review may contribute to the ongoing debate regarding the IASB project 
“Deferred Tax related to Assets and Liabilities arising from a Single Transaction 
(Amendments to IAS 12)” (IASB 2020). On the one hand, our review shows that 
unrecognized deferred tax assets and liabilities provide value relevant informa-
tion, which seems to support the mandatory recognition of deferred tax related 
to assets and liabilities arising from a single transaction (Gordon and Joos 2004; 
Lynn et  al. 2008). On the other hand, only deferred tax assets and liabilities 
included in GAAP income before taxable income provide decision-useful infor-
mation (Laux 2013). Given that leases and decommissioning result in deferred 
taxes recognized first in taxable income, it is uncertain whether the amendments 
provide additional decision-useful information.

Our study is not free of limitations. First, our study only reviews empiri-
cal research articles; the inclusion of analytical and qualitative articles may have 
revealed further insights and enhanced the discussion of the results. Second, the pre-
sented results and the selection of articles follow the rigorous approach of Tranfield 
et al. (2003). Notably, we excluded empirical studies that focus on issues of value 
relevance and earnings management related to financial accounting for deferred 
taxes. Future studies can broaden or amend the scope by including, for example, 
empirical studies that are more focused on tax accounting or that come from other 
adjacent disciplines. Finally, we excluded papers published in low-ranked journals, 
books, working papers, and ‘gray literature’; such forms of literature may neverthe-
less contain interesting findings and offer additional insights.

Appendix

See Table 4.
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