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Abstract
I compare two approaches from the recent literature on how to account for tax plan-
ning and its uncertainty in a valuation framework [the separate view of Drake et al. (J 
Account Audit Financ 34(1):151–176, 2019) vs. the composite view of Jacob and Schütt 
(Eur Account Rev 29(3):409–435, 2020)], emphasizing measurement issues of tax plan-
ning and firm heterogeneity. Replication analyses and extensive robustness tests sug-
gest that only considering tax planning and it’s uncertainty jointly and connecting them 
to firm value via income leads to consistent results, implying that higher uncertainty-
adjusted tax planning amplifies the positive association between pre-tax income and firm 
value. However, the economic magnitude of this association depends on the measure-
ment approach, ranging between 0.8 and 12.91%. Conversely, the separate view pro-
duces inconsistent results in all tests. These conclusions are not affected by incorporating 
recent losses (Dyreng et al. in Tax avoidance or recent losses? Working Paper, 2021) 
when an appropriate tax planning measure is chosen. While the results become insig-
nificant when effective tax rates are used, applying the measure of Henry and Sansing 
(Rev Account Stud 23:1042–1070, 2018) mitigates this problem. Moreover, the posi-
tive value implication of uncertainty-adjusted tax planning is particularly pronounced for 
firms with low leverage whose debt tax shield and debt overhang are relatively small. 
The logic of jointly measuring tax planning and its uncertainty seems to be extendable 
to a variety of measures and to provide a more suitable measure than traditional isolated 
effective tax rates in a valuation framework.

Keywords Tax planning · Tax uncertainty · Firm value · Tax planning score
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1 Introduction

This paper analyses the link between corporate tax planning (TP), tax uncertainty 
(TU), and firm value (FV) for the case of listed German firms by (i) comparing two 
recent approaches to account for TU in a valuation framework (Drake et al. 2019; 
Jacob and Schütt 2020), (ii) assessing the dependence of results on the measure-
ment of TP, especially in the presence of losses (Henry and Sansing 2018; Dyreng 
et  al. 2021), and (iii) examining firm heterogeneity in the responsiveness of firm 
valuation to TP. From a traditional net present value perspective, TP leads to lower 
tax burdens and higher after-tax cash flows for firms, increasing their value. How-
ever, negative effects such as reputational costs (Gallemore et  al. 2014) or higher 
tax-induced uncertainty (Guenther et  al. 2019) can mitigate these positive effects. 
Recently, two approaches to incorporate TU in a valuation framework have been 
developed: the separate view by Drake et al. (2019) which treats TP and TU as dis-
tinct constructs and connects them directly to FV, and the composite view by Jacob 
and Schütt (2020) which combines TP and TU into one measure and links them 
indirectly to FV through pre-tax income. Drake et al. (2019) find that TP (TU) is 
positively (negatively) associated with FV, while TU dampens the positive relation-
ship between TP and FV. Jacob and Schütt (2020) provide evidence that the posi-
tive association between pre-tax income and FV is enhanced by higher values of 
uncertainty-weighted TP (measured by the Tax Planning Score, TPS), and provide 
a rationale for why the separate view might suffer from model misspecification: TP 
and TU should be considered together, because investors need to build expectations 
for the future based on past information. In doing so, they care about the information 
content (i.e., the uncertainty) of the effective tax burden, not just its amount.

Despite the notion of Jacob and Schütt (2020) about potential misspecification 
of the separate view, Drake et  al. (2019) have received more attention by sub-
sequent studies: They are cited significantly more often than Jacob and Schütt 
(2020),1 and the insight that TP and TU should be considered together is not yet 
widespread in the literature—despite the fact that the earliest version of Jacob and 
Schütt (2020) is published as a working paper since 2013 (Jacob and Schütt 2013). 
In addition, the TP literature on valuation since 2020 only considers TP and TU 
separately (e.g., Irawan and Turwanto 2020; Firmansyah and Widodo 2021; Fir-
mansyah et  al. 2022; Seifzadeh 2022), while the role of TU is often completely 
neglected (e.g., Chukwudi et al. 2020; Khuong et al. 2020; Rudyanto and Pirzada 
2021; Arora and Gill 2022; Inger and Stekelberg 2022). Similarly, recent studies 
examining the association between TP, TU, and various economic outcomes do 
not include the TPS as a measure (Dhawan et al. 2020; He et al. 2020; Osswald 

1 Drake et al. (2019) (Jacob and Schütt 2020) is cited 153 times (73 times), as documented by Google 
Scholar, 3rd of April 2023, while the majority of studies on TP and FV only cite Drake et al. (2019) (see 
Sect. 2).
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2020; Dos Santos and Rezende 2020; Abernathy et  al. 2021; Gkikopoulos et  al. 
2021; Adams et  al. 2022; Purwaka et  al. 2022).2 One reason for not using the 
Jacob and Schütt (2020) model and measure could be that the composite view 
does not come without caveats. A disadvantage of measuring TP and TU together 
is that it is difficult to interpret composite values in an intuitive or plausible way. 
Likewise, the relative importance of TP and TU in valuation might be diluted if 
they are combined. After all, the model in Jacob and Schütt (2020) is based on 
debatable theoretical assumptions (e.g., simplifying abstractions in the residual 
income model and the way investors form expectations) and could also be more 
subject to measurement error than Drake et al. (2019) due to combining TP and 
TU in a very specific specification. Therefore, the separate view might still more 
accurately capture the differential impact of TP and TU on FV and might be easier 
to interpret.

Hence, a comparison of both approaches in terms of their robustness and suit-
ability in a valuation framework seems useful, since a comprehensive investigation 
of both views has not yet been conducted. In addition, this paper extends the analy-
sis by examining (i) the dependence of results on the choice how to measure TP 
and (ii) the heterogeneity of firms in their responses. The accounting literature to 
date has relied on various TP measures (e.g., GAAP or cash ETRs, book tax dif-
ferences) and empirical specifications (e.g, control variables), so it is not clear how 
the results depend on (at times arbitrary) measurement choices (De Simone et  al. 
2020). In particular, Henry and Sansing (2018) point out that TP studies may suffer 
from data truncation bias due to the exclusion of loss-making firms, which are often 
omitted because it is difficult to interpret traditional TP measures when losses are 
present. They develop a new TP measure (Delta MVA) that is interpretable in loss 
cases. However, similar to the TPS, this measure has not been widely applied in the 
recent literature. Related to this, Dyreng et al. (2021) demonstrate that low ETRs are 
likely to be misinterpreted as incremental TP, when in fact they are an accidental 
byproduct of recent losses. It could be that the expected—and in Jacob and Schütt 
(2020) documented—positive association between (uncertainty-adjusted) TP and 
FV changes when these aspects are taken into account.

Moreover, not much attention has been paid to the question for which type 
of firms the relationship between TP and FV is particularly pronounced. Since 
both views investigate equity valuation and Jacob and Schütt (2020) in particu-
lar rely on the residual income model, they naturally abstract from the impact of 
debt. However, there are at least two arguments why debt is meaningful for equity 
valuation. First, prior literature has shown that firms’ leverage can have a nega-
tive impact on their equity value due to increased danger of debt overhang and 
default risk (Myers 1977; Cai and Zhang 2011). Second, the value of the debt 
tax shield declines with lower effective tax rates (and thus higher TP) due to the 

2 Jacob and Schütt (2020) note that "in any setting where expectations about future tax rates are impor-
tant, adequately incorporating tax uncertainty is crucial for assessing the role of tax avoidance." (p. 411) 
There is no apparent reason indicating that the conclusions about the need to include TU in TP analyses 
are exclusive to the topic of valuation.
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deductibility of interest expense from the tax base (e.g., Kruschwitz and Löffler 
2006). Therefore, the level of firms’ debt holdings is likely to moderate investors’ 
equity valuation of TP. In addition, the role of available resources of firms is also 
investigated, as prior literature has shown that costs of TP can influence the inten-
sity of its impact on economic outcomes (e.g., Eichfelder and Vaillancourt 2014; 
Hundsdoerfer and Jacob 2019).

The results from the replication and comparison of both views indicate that only 
the composite view with the TPS leads to robust and consistent results. Nonetheless, 
the economic magnitude of the positive association between uncertainty-weighted 
TP and FV depends on the used TP measure and time horizon: on average, a one 
unit increase in the TPS leads to a 0.8–12.91% increase in the positive association 
between pre-tax income and the market-to-book ratio. Conversely, the separate view 
yields inconsistent results, most of which are not statistically significant and vary 
widely across different measures and control settings.

Regarding the role of losses in measuring TP, the results of the composite view 
are robust to (i) applying the measure of Henry and Sansing (2018) to the TPS logic 
in a loss sample, and (ii) the Dyreng et al. (2021) approach to control for inciden-
tal TP when an appropriate measure is used. While the results with ETRs become 
insignificant similar to Dyreng et  al. (2021), using the Henry and Sansing (2018) 
measure leaves the baseline results of the composite view unaffected.

Lastly, I find robust evidence that the positive relationship between the TPS, pre-
tax income, and FV is especially pronounced in low leveraged firms, confirming the 
intuition that TP (apart from debt financing) is more beneficial when the debt tax 
shield and issue of debt overhang are relatively small. There is also some evidence 
that firms with less resources receive stronger positive value implications of uncer-
tainty-weighted TP, which could be explained by benefits from TP being valued rel-
atively stronger in firms for which (cash) benefits from TP are larger. These results, 
however, are not robust in all specifications.

This paper contributes to the literature in several ways. First, by replicating the 
separate and composite view for the case of listed German firms, the role of TP and 
TU in valuation is assessed in a new capital market environment. At the same time, 
the comparison of both views can guide future studies on which approach should 
be used—especially since the composite view has not received much attention yet. 
Second, the analyses contribute to the literature on the importance of methodologi-
cal choices in empirical TP studies (De Simone et al. 2020) by showing how esti-
mates vary with different TP measures that are frequently applied. Arbitrarily select-
ing only one or a few of them when reporting results might bear the risk of over- or 
understating the economic magnitude of associations. Third, the analyses also con-
tribute to the discussion how losses affect TP measures and outcomes (Henry and 
Sansing 2018), and to the question recently raised in Dyreng et al. (2021) whether 
previous firm losses lead to misinterpretation of TP measures. While this also 
appears to be an issue in a valuation framework, the results depend on the measure 
used. In particular, the measure of Henry and Sansing (2018) seems to be well suited 
to account for recent losses in a valuation framework. Lastly, this paper also contrib-
utes to the literature documenting heterogeneous responses of corporate economic 
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outcomes to taxes and TP (e.g., Büttner et al. 2011; Zwick and Mahon 2017; Jacob 
et al. 2022).

The remainder of the paper is structured as follows. Section 2 briefly discusses 
and summarizes related literature. Section  3 recapitulates the intuition and theo-
retical background of the separate and composite view. The empirical approach 
and data are described in Sect. 4, while the results are presented in Sect. 5. Finally, 
Sect. 6 concludes.

2  Related literature

The literature on the relationship between TP and FV generally consists of several 
strands that either directly address the issue or have indirect implications for valu-
ation.3 Taxes can affect FV through at least three channels: (i) taxes directly affect 
firms’ after-tax cash flows and earnings; (ii) taxes affect the after-tax cost of capi-
tal (Sikes and Verrecchia 2020); and (iii) taxes determine the degree of risk shar-
ing with the government (Desai and Dharmapala 2009). TP activities affect the first 
channel positively, as lower tax payments lead to higher after-tax cash flows and 
profits. However, TP can also increase the uncertainty of future after-tax outcomes, 
i.e., they become more volatile. If investors prefer a smooth development of earn-
ings (Neuman 2014), their required return would increase. Thus, closely related to 
the objectives of this paper are studies on the association between TP and the cost of 
equity (CoE). A similar reasoning applies to the third channel: the lower the effec-
tive tax burden, the higher the share of risk borne by the firm rather than by the 
government. How investors ultimately value TP depends on which effect dominates. 
The literature directly addressing this issue is relatively sparse (Hanlon and Heitz-
man 2010). Studies published after the contributions this paper focuses on (Drake 
et al. 2019 and Jacob and Schütt 2020) primarily investigate TP and FV in emerg-
ing markets (e.g., Irawan and Turwanto 2020; Firmansyah and Widodo 2021; Fir-
mansyah et al. 2022; Seifzadeh 2022). In the following, the strands are summarized, 
starting with the link between TP and the CoE.

Tax planning and the cost of equity A considerable part of the empirical literature 
argues that corporate TP induces non-diversifiable risk that leads to higher CoE. 
Most of these studies assume that the risk associated with TP arises from uncer-
tainty about future tax policy (Brown et al. 2014) and affects economic risk through 
investment returns (Guenther et al. 2017). Brown et al. (2014) show that investors 
perceive TP benefits as risky during periods of high uncertainty in the tax policy 
environment. This, in turn, increases the investors’ risk assessment of investments. 
Heitzman and Ogneva (2019) use US data and distinguish between periods under 
Republican and Democratic administrations. Their findings of a positive association 

3 For example, studies examining the association between TP and the cost of equity (CoE) (Goh et al. 
2016; Cook et al. 2017) or stock returns (Heitzman and Ogneva 2019) do not directly address the rela-
tionship with FV, but CoE are relevant in valuation formulas and are often measured by market returns.
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between TP and stock returns are almost entirely explained by the “tax-friendly” 
Republican terms. Sikes and Verrecchia (2020) show that aggregate TP at the indus-
try level is associated with higher CoE, as the uncertainty of a firm’s future cash 
flows increases with the uncertainty of TP activities in the firm’s industry. These 
results suggest negative value implications of TP as investors demand a higher 
future return on investment, which depresses current value.

Conversely, studies examining the direct relationship between firm-level TP and 
CoE (e.g., Hutchens and Rego 2013; Goh et al. 2016) suggest that TP can also have 
a positive effect on CoE, implying that they decrease the higher a firm’s TP level 
is. However, Hutchens and Rego (2013) argue that this depends on the type of TP 
and show that the uncertainty caused by some TP strategies can instead lead to 
higher CoE. The results in Hanlon and Slemrod (2009) have already supported this 
by showing a negative correlation between stock prices and the aggressiveness of 
TP. Overall, the literature on the association between TP and CoE provides mixed 
results and relies on models that only focus on TP or uncertainty separately.

Tax planning, risk and firm value  Desai and Dharmapala (2009) place emphasis 
on agency theory, which recognizes the difference between ownership and control 
of firms, and find that the association between TP and FV depends strongly on the 
quality of corporate governance. Also in Kim et  al. (2011), a positive association 
between TP and the risk of an abnormally large decline in stock prices is attributed 
to the agency principle. These earlier studies (as well as most of those on CoE) have 
not considered the uncertainty of TP as a unique concept. Vello and Martinez (2012) 
find that more efficient TP strategies significantly reduce market risk, depending on 
good corporate governance. In contrast, Assidi (2015) conducts a case study for 40 
listed French companies and finds a positive relationship between ETRs, or their 
volatility, and firm risk. Hutchens and Rego (2015) relate various measures of tax 
risk to firm risk and find that only the volatility of cash ETRs and book-tax differ-
ences are significantly associated with firm risk. Other measures show either a nega-
tive association or none at all. Brooks et al. (2016) examine the relationship between 
tax payments and financial performance in the United Kingdom, finding that firms’ 
ETRs do not affect stock returns but are negatively associated with market risk. Nes-
bitt et al. (2017) show for a sample of firms affected by the Luxembourg Leaks that 
investors responded positively to the exposure, which could be explained by a reduc-
tion in uncertainty. Finally, Guenther et al. (2017) conceptually distinguish between 
TU, TP and tax aggressiveness and document a positive association between TU and 
firm risk. However, they do not find a direct association between TP itself and firm 
risk.

Considering that TU might affect value-relevant outcomes, two recent studies 
offer approaches to empirically account for both TP and TU. Drake et  al. (2019) 
treat the degree of TP and its uncertainty as distinct constructs, while Jacob and 
Schütt (2020) combine them into a composite measure (Tax Planning Score, TPS). 
Unlike previous studies, Jacob and Schütt (2020) do not attempt to examine a direct 
relationship between TP, TU, and FV, but suggest that their relation is determined by 
pre-tax income channels, while Drake et al. (2019) interact measures of TP (ETRs) 
with measures of TU (volatility of ETRs) and link them directly to FV. The value of 
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the firm decreases with TU and increases with the degree of TP, while this positive 
association is attenuated by TU. In Jacob and Schütt (2020), firms with higher TPS 
values, which increases with the degree of TP and decreases with TU, experience a 
stronger positive relationship between pre-tax income and FV.4

Jacob and Schütt (2020) provide empirical tests to assess whether past ETRs 
(ETR volatilities) are appropriate predictors of future ETRs (ETR volatilities) and 
emphasize the need to weight available tax information according to its information 
content for investors. However, studies published after these two papers do not seem 
to have acknowledged Jacob and Schütt (2020)’s valuation model—in particular, the 
notion that TP and TU should be considered together. Irawan and Turwanto (2020); 
Firmansyah and Widodo (2021) and Firmansyah et  al. (2022) apply Drake et  al. 
(2019)’s approach to Indonesian firms and find mixed results: Irawan and Turwanto 
(2020) find that both TP and TU are positively associated with FV, while TU mod-
erates this relationship. Firmansyah and Widodo (2021) do not interact both con-
cepts, finding that TP (TU) is positively (negatively) associated with FV. When TP 
and TU are interacted in Firmansyah et al. (2022), the results are similar to Drake 
et al. (2019). In addition, Khuong et al. (2020) examine TP and firm performance in 
Vietnam and find mixed results, and Seifzadeh (2022) focus on the role of manage-
rial ability in the relation between TP and FV in Iran, finding a negative associa-
tion between TP and FV that is less strong in firms with high ability managers. In 
these two studies, TU as a concept is completely neglected. The same is true for 
Chukwudi et al. (2020), who examine public firms in Nigeria, Rudyanto and Pirzada 
(2021) claiming that sustainability reporting could moderate the link between TP 
and FV, Arora and Gill (2022) showing that TP is negatively associated with FV, 
and Inger and Stekelberg (2022), who provide evidence that only socially respon-
sible TP is positively valued by investors. In all of these studies, Jacob and Schütt 
(2020) is not cited (except for Irawan and Turwanto 2020), while Drake et al. (2019) 
is, and the composite approach is therefore not acknowledged.

To sum up, although the earliest version of Jacob and Schütt (2020) is in circula-
tion since 2013 (Jacob and Schütt 2013), their valuation model is not widely used 
in the literature. The same is true for the joint measure TPS, which is not included 
in studies on the relation between TP and FV, or the connection of TP/TU to other 
economic outcomes (Dhawan et al. 2020; He et al. 2020; Osswald 2020; Dos Santos 
and Rezende 2020; Abernathy et  al. 2021; Gkikopoulos et  al. 2021; Adams et  al. 
2022; Purwaka et al. 2022). To the best of my knowledge, the study by Brooks et al. 
(2016) is the only one that explicitly refers to the TPS as a measure, but does not 
conduct analyses with it. Thus, in the following, different empirical specifications 
and TP measures are applied to the separate and composite views to evaluate the 
notion of Jacob and Schütt (2020) that TP and TU should be considered jointly, 
before turning to potential extensions.

4 Drake et al. (2019) note that they obtain similar results to Jacob and Schütt (2020) when applying the 
composite approach, but Jacob and Schütt (2020) cannot replicate their results and provide a rationale for 
why the separate model is likely to be misspecified in simulations.
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3  Theoretical background and intuition

3.1  Separate view

Drake et  al. (2019) derive their hypotheses from prior empirical work, where TP is 
allegedly associated with higher FV on average. However, as described above, the lit-
erature does not find this positive relationship for all forms of TP. The separate view 
relies on the CAPM logic that non-diversifiable risk leads to higher risk premia and on 
the model extension of Sikes and Verrecchia (2020) from Lambert et al. (2007). In this 
framework, the uncertainty of firms’ after-tax cash flows increases with the uncertainty 
of the TP strategies of the entire market or industry in which the firms operate. Drake 
et al. (2019) conclude that higher TU should lead to lower FV and lower positive value 
implications of TP.

This logic is subject to some caveats. First, the Sikes and Verrecchia (2020) model 
develops a framework in which aggregate TP of industries is the main variable of inter-
est, not individual firm-level tax outcomes. Second, while there is a clear trade-off 
between risk and return in the CAPM model, the relationship between the degree of TP 
and it’s uncertainty is not as clear. The results in Guenther et al. (2017; 2019) suggest 
that lower ETRs are actually more persistent on average than high rates, implying that 
high TP can be achieved by relatively riskless strategies that do not induce much uncer-
tainty. Lastly, separating TP and TU theoretically implies that investors perceive both 
concepts as value-relevant independently of each other.

While Drake et al. (2019) do not develop a clear theoretical argument as to why the 
separate consideration of TP and TU is appropriate, the intuitions in favor and against 
this can be reduced to the following. TP can be broadly defined as a spectrum of activi-
ties that reduce tax liability (Hanlon and Heitzman 2010). This can include high-risk 
and even gray-area strategies, as well as actions that are persistent and do not carry the 
risk of penalties, tax policy uncertainty, and reputational costs. On the one hand, sepa-
rating TP and TU may not recognize this heterogeneity of strategies. On the other hand, 
it is also possible that TP and TU are related to FV independently. As Guenther et al. 
(2017) show, aside from the persistence of ETRs, tax risk is positively associated with 
firm risk, while the level of TP is not. This indicates that it may be important to sepa-
rate the two concepts to determine which one is more important, or whether only one of 
the two affects FV—similar to firm risk.

3.2  Composite view

The composite view is based on the residual income model (Feltham and Ohlson 1995) 
and provides a rationale for the need to consider TP and TU together. According to the 
model of Jacob and Schütt (2020), the current market value of firm i at time t can be 
written as follows:

(1)Mi,t = Bi,t + �i,t

[

∞
∑

t=1

RIi,t

(1 + r)t

]
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where M is the market value, B is the book value, RI is the residual income and r is 
the CoE. The after-tax residual income in t is: RIi,t = �i,t ⋅ (I

pretax

i,t
− rpretax ⋅ Bi,t−1) , 

where I is the after-tax income and � is a tax multiplier. Future � outcomes are 
assumed to fluctuate around their mean: �i,t+1 = �� + �i,t+1 . Eq.  1 can then be 
expressed as:

where D is a discount factor that takes into account the future evolution of income. 
The key parameter of interest, �� , is uncertain. Jacob and Schütt (2020) assume 
that investors rely on information about the past tax rate volatility to determine the 
expected value of future tax rates today. Average future tax rates are uncertain along 
two dimensions: both statutory tax rates, s, and firm ETRs, � , are uncertain, while 
they are both assumed to be normally distributed. Dividing both sides of Eq. 2 by 
the book value, and writing out the tax term �i,t

[

��

]

 , gives:

which is the final valuation formula in Jacob and Schütt (2020). The factor right 
before Di,t formally expresses the intuition that the more volatile tax rates are 
expected to be ( �s and �� ), the lower the information content (the higher the uncer-
tainty). Thus, the tax parameter is an uncertainty-weighted tax rate, implying that 
investors rely on past information to form expectations. Jacob and Schütt (2020) 
develop the Tax Planning Score (TPS) to estimate the tax parameter, which relates 
the level of TP to the corresponding uncertainty (see Sect. 4). The main difference 
with Drake et al. (2019) with respect to TP can be found here, as TP and TU are not 
assumed to be independent. Moreover, the tax term interacts with pre-tax income 
( RIpretax∕B).

Taken together, the composite view differs from Drake et al. (2019) in two key 
ways: (i) the way TP and TU are linked to FV (indirectly through pre-tax income 
rather than directly), and (ii) the way TP and TU are measured (jointly rather than 
separately). Although the theoretical considerations of Jacob and Schütt (2020) 
imply that treating TP and TU separately is likely to be misspecified, a disadvan-
tage of measuring TP and TU together is that it becomes impossible to evaluate 
their incremental effects. Weighting TP by its uncertainty may also result in com-
posite values that are difficult to compare across firms or interpret in a plausible 
way. For example, a firm with an ETR of 10% and a volatility of 90% would 
have the same uncertainty-weighted TP value under the TPS logic as a firm with 
an ETR of 90% and a volatility of 10%. Therefore, considering them separately 
might still produce results that are easier to interpret and also more accurately 
explore the potentially different effects of TP and TU on FV.

(2)Mi,t = Bi,t + �i,t

[

��

]

⋅ Di,t ⋅ RI
pretax

i,t

(3)
Mi,t

Bi,t

= 1 +

1

𝜎2
s

𝛿s +
n

𝜎2

i,𝜏

̄𝛿i,𝜏

1

𝜎2
s

+
n

𝜎2

i,𝜏

⋅ Di,t ⋅

RI
pretax

i,t

Bi,t
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3.3  Extensions

Losses and measurement
While especially Jacob and Schütt (2020) emphasize the need to measure TP 

carefully, neither approach explores the role of losses. Henry and Sansing (2018) 
have already shown that relying on samples with only positive income (as both stud-
ies do) can result in data truncation bias. In a recent working paper, Dyreng et al. 
(2021) argue and provide evidence that the results of TP studies may be inflated by 
measuring incidental TP due to prior loss years rather than incremental TP inde-
pendent of loss carryforwards. They show that ETRs are systematically lower the 
more prior loss years there are. Without recognizing the role of losses, these small 
values would simply be interpreted as high TP. Even when measures are calcu-
lated over multiple years, as in Drake et  al. (2019) and Jacob and Schütt (2020), 
they could still be affected by loss years that precede the relevant time window. The 
empirical approach of Dyreng et al. (2021) to investigate this issue is to control for 
recent losses in the regressions. Since most previous studies used ETRs, their analy-
ses and replications focus only on these (e.g., for Hasan et al. 2014). While the sepa-
rate view is likely similarly affected (at least when ETRs are used), it is not clear 
whether the TPS measure is also biased by recent losses, since TP is weighted by 
it’s volatility. To be affected similarly to isolated ETRs, TPS values would have to 
increase systematically with the number of recent loss years. Furthermore, Henry 
and Sansing (2018) have already developed a TP measure, Delta MVA ( D_MVA ), 
that is explicitly designed to capture TP when losses are present. Thus, it may be 
that their measure is better suited to capture the role of recent losses. Further analy-
ses after replicating the composite and separate views will therefore focus on these 
issues.

Firm heterogeneity
An aspect that is unrelated to measurement issues and has not yet been investigated 

in either approach is the question for which type of firms the proposed positive rela-
tionship between TP (adjusted for uncertainty) and FV is particularly pronounced. 
Naturally, since the residual income model expresses the market value of equity, the 
role of debt is not considered in the composite approach. Debt, however, can have 
an impact on the equity valuation of firms due to its influence on future investments 
(Myers 1977) and default risk. As Cai and Zhang (2011) show, changes in firms’ lev-
erage ratios are negatively associated with stock prices, especially for highly leveraged 
firms. In addition, standard valuation models that are based on a discounted cash flow 
(DCF) logic suggest that there is a debt tax shield due to the deductibility of debt inter-
est from the firm’s tax base, in the form (Kruschwitz and Löffler 2006):

where Taxu
t
 and Taxl

t
 represent the tax payments of an unleveraged and a lever-

aged firm, respectively, � is the ETR, and i is the (debt) interest rate. The associa-
tion between TP and FV is likely to be less pronounced for highly leveraged firms, 

(4)Taxu
t
− Taxl

t
= � ⋅ i ⋅ Debtt−1,
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because (i) debt overhang (Myers 1977) and default risk (Cai and Zhang 2011) 
become more of an issue, and (ii) debt and TP can be viewed as substitutes to some 
extent: the higher the leverage (Debt), the higher the debt tax shield. Accordingly, 
more TP (a lower � ) might become less valuable if there is a high debt tax shield: 
the larger � , the greater the benefit of debt-induced deductions.

Moreover, previous studies have shown that the costs of tax compliance and TP 
activities are quasi-fixed (e.g., Eichfelder and Vaillancourt 2014; Hundsdoerfer and 
Jacob 2019). Firms that have more resources (e.g., large and high cash flow firms) 
may benefit more from TP than their counterparts, since their marginal costs of 
engaging in TP are lower. On the other hand, firms with less resources are more 
capital constrained, so they could gain larger relative cash flow benefits from TP 
than their peers. I refrain from making a clear prediction about which type of these 
firms responds more strongly and leave this question open for empirical investiga-
tion in the additional analyses.

4  Method and data

4.1  Measures of tax planning and tax uncertainty

The analyses follow the broad definition of TP by Hanlon and Heitzman (2010), 
where corporate TP comprises all activities that reduce the firm’s tax liability. This 
has the merit of including both high-risk and riskless planning strategies. The most 
common measures used by prior literature are effective tax rates (ETRs), which 
relate income tax expense or cash taxes paid to the tax base. While cash ETRs 
(CETRs) incorporate tax deferral strategies, GAAP ETRs (GETRs) exclude them 
by definition. Since this study relies on data for German corporations from Data-
stream (see Sect.  4.3), where cash taxes paid structurally have many missings, I 
use the GETR as the main measure for the baseline analyses. However, GETRs are 
more susceptible to be biased by earnings management, since both the numerator 
and denominator consist of balance sheet items. Therefore, in line with Drake et al. 
(2019) and Jacob and Schütt (2020), CETRs are also used.5 To further assess robust-
ness, I use book tax differences (BTD), their permanent component (PBTD), and the 
measure of Henry and Sansing (2018) ( D_MVA ) which is designed to account for 
loss years and will therefore play a larger role in the additional analyses in Sect. 5.2.

Dyreng et  al. (2008) suggest to calculate long-run measures over 10 years to 
reduce potential measurement errors due to year-to-year fluctuations. However, this 
procedure results in a significant loss of variation and observations. I therefore cal-
culate the GETR (and all other measures) over a rolling 5 year window as follows:

5 A potential limitation of the data base with respect to the TP measures—particularly ETRs—is that 
variation in ETRs may be partly driven by foreign tax rates, as the firms in the sample operate interna-
tionally. Due to data limitations, the (weighted) tax rates of the group to which the firm belongs—or is a 
parent of—are not available.
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Turning to TU, empirical proxies differ in their ability to capture different types of 
tax aggressiveness (Blouin 2014). While provisions for unrecognized tax benefits 
(UTB) are commonly used in US samples (e.g., Lisowsky et al. 2013; Ciconte et al. 
2016), German accounting rules do not require firms to disclose these items. In the 
replication analyses, I rely on ETR volatilities as a measure of TU, since they cap-
ture the dispersion of potential tax outcomes. In a valuation framework, investors 
need to rely on past information that is available to them in a timely manner, while 
Guenther et al. (2017) provide evidence that the volatility of ETRs is an appropriate 
measure of tax risk. Consistent with the definition of TP in Eq. 5, TU is therefore 
calculated as the standard deviation of the GETR over a rolling 5 year window:

Finally, TP and TU are combined to calculate the Tax Planning Score (TPS), which 
relates the level of TP to the associated uncertainty:

The TPS increases with TP (numerator) and decreases with TU (denominator), rec-
ognizing that firms can achieve certain levels of GETRs with different correspond-
ing risk. Jacob and Schütt (2020) note that they are agnostic about the basis of their 
composite measure. Their logic only postulates that some measure of TP should be 
in the numerator, while a measure of TU should be in the denominator according 
to Eq.  3. Therefore, I calculate all the measures described with the CETR, BTD, 
PBTD, and D_MVA as alternative proxies. Table 1 shows all tax variables, along 
with their description.

4.2  Empirical strategy

The first objective of this paper is to evaluate the separate and composite view in the 
same capital environment. For this exercise, I select the control variables as close as 
possible to the two original studies.6 The two views are replicated by applying the 
following OLS regressions:

(5)GETRi,t =

∑t

z=t−4
IncomeTaxesi,z

∑t

z=t−4
PretaxIncomei,z

(6)VolGETRi,t =

√

√

√

√

t
∑

z=t−4

(

GETRi,z −Mean(GETRi)
)2

(7)TPSi,t =
1 − GETRi,t

VolGETRi,t

(8)

MTBi,t = �0 + �1TPi,t + �2TUi,t + �3TPi,t ⋅ TUi,t + �4PIi,t + �5VolPIi,t

+ �6PIi,t ⋅ VolPIi,t + �7SalesGrowthi,t + �8Xi,t

+ �i + �t + �i,t

6 For example, the CoE are only part of the composite approach in the replication analyses. When 
changing the control settings in Sect. 5.1.2, the exact same specifications are applied to both views.
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for the Drake et al. (2019) model. Equation  3 can be written as a reduced-form OLS 
regression equation of the composite view as:

where MTBi,t is the market-to-book ratio of firm i in year t, TP is a measure of the 
degree of tax planning, TU measures tax uncertainty, TPS is the Tax Planning Score, 
CoE is the cost of equity (approximated by the stock return plus the risk-free inter-
est rate), PI and VolPI are the pre-tax income (scaled by the book value of com-
mon equity in line with Jacob and Schütt 2020) and its volatility, SalesGrowth is the 
growth of sales over 5 years, X is a vector of additional controls (including cash flow 
volatility, stock price volatility, leverage, and depreciation expense), and �i and �t are 
firm and year fixed effects, respectively.7 In all analyses, the tax planning measures 
are standardized such that higher values of the variable TP always imply a higher 
degree of tax planning. All control variables are winsorized at the first and 99th 
percentiles.

According to the intuition behind the separate view, �1 in Eq.  8 is expected to 
be positive, �2 negative, and �3 also negative. The coefficient of interest in Eq. 9, 
�3 , is expected to be positive, since a higher TPS should amplify the positive asso-
ciation between pre-tax income and FV ( 𝛽1 > 0 ). To assess the robustness of both 
approaches, I apply different measures of TP and TU to Eqs.  8 and  9, as well as 
different control settings that are oriented on specifications from prior literature. 
The dispersion of coefficient estimates across specifications is compared to assess 
whether the results depend on the measurement of firm characteristics that are com-
monly controlled for and operationalized in different ways (e.g., firm size, debt, 
operational risk).8

In the final step, I extend the results of Drake et al. (2019) and Jacob and Schütt 
(2020) by examining (i) the role of recent losses on TP outcomes, and (ii) firm het-
erogeneity in responses. For the loss analysis, I run the baseline model with a sam-
ple that includes loss years and add two indicator variables, as proposed by Dyreng 
et al. (2021) (Loss5 and Loss5%) to control for incidental TP. While all previous TP 
and TU measures are used, a particular focus is on the TP measure of Henry and 
Sansing (2018), which is designed to capture TP in the presence of losses. For the 
heterogeneity analyses, I divide the sample into high and low value firms in terms 
of leverage, firm size, and cash flows. In addition, I interact the term TPS ⋅ PI in 

(9)

MTBi,t = �0 + �1PIi,t + �2TPSi,t + �3TPSi,t ⋅ PIi,t + �4SalesGrowthi,t

+ �5SalesGrowthi,t ⋅ TPSi,t + �6CoEi,t + �7Xi,t ⋅ Yi,t

+ �i + �t + �i,t,

7 Jacob and Schütt (2020) use industry fixed effects in their main analyses, while I use firm fixed effects 
throughout to control for unobserved firm characteristics. Hence, Eq. 9 exploits variation in the average 
TPS (and the other variables) within firms over time, while controlling for industry fixed also considers 
cross-sectional variation between firms.
8 If the objective of previous studies differs slightly from the direct investigation of FV implications of 
TP, the control settings are adjusted. For example, controlling for the book-to-market ratio (Cook et al. 
2017; Sikes and Verrecchia 2020) when the market-to-book ratio is the dependent variable clearly leads 
to biased estimates, so this variable is excluded from the respective settings.
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Eq. 9 with the respective heterogeneity variable. A description of all variables can 
be found in Table 1.

4.3  Data and descriptive statistics

The balance sheet and equity data of publicly listed German firms for the sample 
period 2008–2018 stem from Datastream by Thomson Reuters. Information on the 
yield of ten-year German government bonds is acquired from the German Central 
Bank (German: Deutsche Bundesbank) as a measure of the risk-free rate of return 
for calculating the CoE. Since long-run measures over 5 years are used in the main 
specification, data on tax expense and pre-tax income must be available from 2004 
onward. I rely on GAAP ETRs in the main analysis because cash taxes paid is a var-
iable that is relatively rare in the German data.9 When replicating the separate and 
composite view, the sample is restricted to firm-years with positive pre-tax income 
and income tax expense. Starting with 6667 firm-year observations for all publicly 
listed German firms that are active in the last sample year and for which information 
on pre-tax income and income tax expense is available, 1915 observations with neg-
ative pre-tax income and 348 (180) observations with negative income tax expense 
(cash taxes paid) are dropped.10 Finally, 2199 observations are dropped due to the 
long-run horizons of the TP measures and missing information on the other control 
variables, resulting in a final sample with 2035 firm-year observations.

Table 2 presents the descriptive statistics of the TP measures and main variables. 
The ETRs are winsorized at 0 and 1, while all other variables are winsorized at the 
first and 99th percentiles. The average firm has a market-to-book ratio of 2.51 and 
pre-tax return to equity (PI) of 0.20. There appears to be a large variation in the 
sample regarding the TPS depending on how it is measured. The logic behind the 
composite measure implies only that a measure of TP should be in the numerator, 
while a measure of TU should be in the denominator—there is no particular indica-
tion of which exact measure to use. The smallest TPS means can be found when 
book tax differences are used for calculation. Interestingly, the mean of D_MVA is 
negative, indicating that the average firm in the sample is "tax favored", in contrast 
to Henry and Sansing (2018). When loss firms are included, the mean of the meas-
ure becomes larger, but remains negative (see Table 7).

Figure 1 graphically displays the distribution of the market-to-book ratio across 
GETR deciles (Panel  1a), GETR volatility deciles (Panel  1b), and TPS deciles 
(Panel  1c). The market-to-book ratio increases in the bottom GETR deciles and 
shrinks in the upper deciles, while the highest firm values are found in the mid-
dle. Contrary to the intuition that high TP is associated with a high FV, the lowest 
GETRs tend to be associated with a relatively low FV. The relationship between 
TU and FV is much clearer, as the highest market-to-book ratios in Panel  1b are 

9 The item "Cashflow Taxation" in Datastream has almost twice as many missings as income tax 
expense. Cash ETRs and other measures are used in robustness analyses.
10 When the Henry and Sansing (2018) measure is calculated, these restrictions are not required. How-
ever, in the replication and corresponding robustness analyses, I use this measure for the same sample as 
the GETR to ensure that the results are not driven by different firms in the samples. Additional analyses 
in Sect. 5.2 rely on the full sample including loss years.
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Table 2  Descriptive statistics

Notes: Descriptive statistics are reported for the tax planning variables and all baseline variables. All 
variables, except MTB, TPS, and D_MVA can be interpreted in percentage terms. Effective tax rates are 
winsorized at 0 and 1, while all other variables are winsorized at the first and 99th percentiles. Table 1 
contains a detailed variable description along with their calculation

Variable Obs Mean SD P25 Median P75

Firm Value & PI
MTB 2035 2.510 2.382 1.190 1.880 2.880
PI 2035 0.199 0.147 0.110 0.173 0.244
Effective Tax Rates
GETR 2035 0.290 0.100 0.249 0.297 0.333
VolGETR 2035 0.106 0.181 0.027 0.054 0.108
TPS_GETR 2035 24.643 34.181 6.515 13.166 27.112
CETR 1116 0.294 0.115 0.238 0.291 0.346
VolCETR 1116 0.126 0.098 0.059 0.095 0.162
TPS_CETR 1116 11.230 14.522 4.251 7.610 12.585
Book-Tax-Differences
BTD 2035 0.074 0.054 0.039 0.062 0.093
VolBTD 2035 0.018 0.020 0.007 0.012 0.022
TPS_BTD 2035 7.412 7.968 2.488 4.795 9.131
PBTD 742 0.047 0.041 0.018 0.039 0.070
VolPBTD 742 0.033 0.026 0.015 0.026 0.043
TPS_PBTD 742 2.421 2.939 0.603 1.414 3.168
Delta MVA (Henry and Sansing 2018)
D_MVA 2035 −1.532 1.430 −1.713 −1.174 −0.844
VolMVA 2035 0.137 0.448 0.026 0.055 0.111
TPS_MVA 2035 33.128 31.804 11.673 22.335 41.879
Controls
VolPI 2035 0.072 0.099 0.027 0.045 0.081
VolCF 2035 0.037 0.048 0.014 0.025 0.042
VolP 2035 0.152 0.423 0.024 0.056 0.120
CoE 2035 0.100 0.371 −0.106 0.059 0.261
SalesGrowth 2035 0.011 2.320 −0.254 −0.003 0.254
Leverage 2035 0.190 0.177 0.028 0.159 0.300
Depreciation 2035 0.040 0.031 0.023 0.034 0.051

distributed in the lowest volatility deciles. This could be an explanation for the 
inconclusive GETR distribution: Low GETRs could be obtained by risky strate-
gies that are negatively valued by investors, while the relationship between TU and 
TP could be non-linear (Guenther et al. 2017; Jacob and Schütt 2020). When both 
measures are combined in Panel  1c, the FV generally increases with higher TPS 
values.11 Fig. 1 provides preliminary evidence that the composite view may be better 
suited to account for TU in a valuation framework. 
11 This is confirmed when the TPS is regressed on FV in isolation, see Table B.9 in Online Appendix B.
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5  Regression results

5.1  Comparing the separate and composite views

5.1.1  Replication results

Starting with the replication of both views, the direction of the associations and the 
statistical significance of the coefficient estimates, as an indicator of the fit of the 
models, are compared.12 Table 3 contains the results of estimating Eq. 8 to replicate 

12 Note that insignificant coefficients on the TP variables could not only stem from measurement error 
(separately vs. jointly), but also from investors not processing tax information efficiently. The separate 
view also implies that investors deem TP and TU as (equally) value relevant, while the TPS-model relies 
on the notion that the degree of TP needs to be adjusted by its information content (it’s uncertainty).

(a)GETR and MTB (b)GETR Volatility and MTB

(c)TPS and MTB

Fig. 1  MTB and tax planning, tax uncertainty, and TPS. Notes: This figure shows the distribution of the 
market-to-book ratio (MTB) over TP deciles (GAAP effective tax rate, GETR), TU deciles (GETR vola-
tility), and Tax Planning Score (TPS) deciles. The GETR is winsorized at 0 and 1. All other variables are 
winsorized at the first and 99th percentiles. In Panel (a), the highest firm values are found in the middle 
of the GETR distribution, while the lowest and highest deciles show similar values. Panel (b) shows a 
clear negative relationship between TU and FV. Higher TPS values tend to be associated with a higher 
market-to-book ratio (Panel c)
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Table 3  Separate view—baseline

Notes: This table reports the results from regression Eq. 8 to replicate the separate view by Drake et al. 
(2019). The dependent variable is the market-to-book ratio. Columns (1)–(3) include year fixed effects; 
columns (4)–(6) include year and firm fixed effects. Controls are added in the columns in packages, indi-
cated by the column heading. Standard errors are reported in parentheses. ***, ***, and * indicate sig-
nificance levels of 0.01, 0.05, and 0.1, respectively

Variable Base +Risk +Controls Base +Risk +Controls

TP −1.020 −0.128 0.069 −1.411* −0.785 −0.783
(0.622) (0.660) (0.660) (0.739) (0.789) (0.787)

TU 0.034 −0.340 −0.340 0.471 −0.243 −0.299
(0.542) (0.577) (0.577) (0.563) (0.597) (0.597)

TP#TU 1.157 0.099 −0.013 2.481* 1.420 1.291
(1.337) (1.296) (1.295) (1.405) (1.364) (1.362)

PI 6.154*** 7.043*** 7.236*** 5.858*** 6.683*** 6.986***
(0.252) (0.444) (0.447) (0.258) (0.494) (0.501)

VolPI 0.484 −1.102 −1.001 1.126** −0.432 −0.012
(0.473) (1.056) (1.056) (0.522) (1.130) (1.137)

PI#VolPI −3.659*** −3.935*** −2.765*** −3.252***
(0.782) (0.787) (0.798) (0.809)

TP#VolPI −8.300** −8.229** −5.022 −3.548
(3.510) (3.530) (3.799) (3.856)

TU#VolPI −0.315 −0.532 3.072* 3.198*
(1.800) (1.799) (1.853) (1.853)

SalesGrowth −0.000 −0.000 −0.000 −0.001
(0.010) (0.010) (0.010) (0.010)

VolCF 4.055*** 3.990*** 3.610** 3.589**
(1.240) (1.237) (1.446) (1.444)

PI#VolCF −13.827*** −14.103*** −14.230*** −15.370***
(3.544) (3.530) (4.871) (4.875)

VolP 0.297 0.308 0.837*** 0.831***
(0.192) (0.191) (0.232) (0.232)

PI#VolP 5.278*** 5.237*** 2.894*** 2.936***
(0.770) (0.769) (0.819) (0.817)

Leverage −0.161 0.653*
(0.300) (0.365)

Depreciation 6.399*** 6.586***
(1.816) (2.304)

Firm FE No No No Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Observations 2035 2035 2035 2035 2035 2035
R-squared 0.356 0.412 0.414 0.358 0.417 0.421

the separate view. The first three columns report the coefficients without firm fixed 
effects, while the last three columns include all fixed effects. Control variables are 
added gradually rather than immediately to test the robustness of specifications. 
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Table 4  Composite view—baseline

Notes: This table reports the results from regression Eq. 9 to replicate the composite view by Jacob and 
Schütt (2020). The dependent variable is the market-to-book ratio. Columns (1)–(3) include year fixed 
effects; columns (4)–(6) include year and firm fixed effects. Controls are added in the columns in pack-
ages, indicated by the column heading. Standard errors are reported in parentheses. ***, ***, and * indi-
cate significance levels of 0.01, 0.05, and 0.1, respectively

Variable Base +Risk +Controls Base +Risk +Controls

PI 4.955*** 4.832*** 4.918*** 4.769*** 4.628*** 4.688***
(0.251) (0.336) (0.336) (0.257) (0.362) (0.363)

TPS −0.004*** −0.006*** −0.006*** −0.005*** −0.007*** −0.007***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

TPS#PI 0.043*** 0.041*** 0.041*** 0.044*** 0.036*** 0.037***
(0.005) (0.005) (0.005) (0.005) (0.005) (0.005)

SalesGrowth 0.014 0.007 0.007 0.014 0.010 0.008
(0.012) (0.012) (0.012) (0.012) (0.012) (0.012)

SalesGrowth#TPS −0.000* −0.000 −0.000 −0.000 −0.000 −0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

CoE 0.873*** 0.921*** 0.919*** 0.886*** 0.918*** 0.925***
(0.082) (0.081) (0.081) (0.083) (0.080) (0.080)

VolCF 3.834*** 3.812*** 2.376* 2.352*
(1.120) (1.118) (1.302) (1.299)

TPS#VolCF 0.023 0.024 0.070** 0.065**
(0.020) (0.020) (0.027) (0.027)

VolP 0.178 0.188 0.476** 0.453**
(0.196) (0.196) (0.229) (0.229)

TPS#VolP 0.001 0.001 0.001 0.001
(0.002) (0.002) (0.002) (0.002)

PI#VolCF −19.589*** −19.833*** −15.952*** −16.311***
(3.862) (3.852) (4.627) (4.620)

PI#VolP 5.470*** 5.427*** 3.963*** 4.042***
(0.661) (0.661) (0.687) (0.686)

Leverage 0.091 0.912***
(0.285) (0.339)

Depreciation 5.968*** 5.259**
(1.740) (2.162)

Firm FE No No No Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Observations 2035 2035 2035 2035 2035 2035
R-squared 0.425 0.470 0.472 0.426 0.473 0.478

The coefficient estimates show that, as expected, there is a large positive association 
between pre-tax income and the market-to-book ratio. This association seems to be 
moderated by operating risk (negative and significant coefficients for the interaction 
terms of PI and its volatility and cash flow volatility).
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Regarding the TP variables of interest, there is neither systematic evidence 
that the degree of TP has positive value implications (since there are negative 
coefficients on TP), that TU has negative value implications (although most of 
the coefficients on TU are negative, they are not statistically significant), nor 
that TU moderates the association between TP and FV in the expected way: The 
coefficients on the interaction term between TP and TU are positive across most 
columns and mostly not statistically significant. Hence, the separate view does 
not yield significant results consistent with the intuition of Drake et al. (2019). 
Table  3 rather suggests that measures of operational volatility in the separate 
view are much more important than tax-related information (VolPI, VolCF, 
VolP).

As for the composite view, Table  4 shows the results of estimating Eq.  9. 
The columns refer to the same specifications as before. First, I again find posi-
tive and highly significant coefficients for PI. According to the estimate in col-
umn (6), a one unit increase in PI is associated with an increase in firm value 
of 4.688. Therefore, a one standard deviation increase in PI (14.7%) is associ-
ated with an increase in the market-to-book ratio of 27.45%, evaluated at sam-
ple mean values.13 As depicted in Table  6, the magnitude of this coefficient 
depends on the time horizon used to measure TP. Second, the coefficient for 
TPS is slightly negative. However, the model of Jacob and Schütt (2020) makes 
no prediction about the direct relationship between the TPS and FV.14 Most 
importantly, the estimates for the interaction term between TPS and PI are posi-
tive and significant at the 1%-level, consistent with the theoretical prediction. 
The economic magnitude of the association is relatively small when using the 
GETR as a measure: In the most comprehensive model (6), a one unit increase 
in TPS increases the coefficient of PI by 0.037, which is about 0.8% compared 
to the baseline coefficient of PI.15 The association between TPS, PI and FV 
does not appear to be driven by operational volatility, as the interaction term of 
TPS with VolP (VolCF) is very small and insignificant (only marginally signifi-
cant and small).

Taken together, Tables  3 and  4 show that the separate view does not yield 
coherent results, while the TPS-specification produces consistent results. The next sub-
section investigates if these remarks are robust to applying different TP measures and 
control settings.

13 Calculated as 0.689 ( = 4.688∕(1∕0.147) ) divided by the sample mean of MTB of 2.510, see Table 2.
14 When regressing the TPS on FV without interactions, the coefficient is positive and highly significant 
throughout all models (see Table B.9 in Online Appendix B), which confirms the illustrative graphical 
representation in Fig. 1c. Moreover, the positive coefficient for the interaction of TPS and PI in Table 4 
outweighs the coefficient for TPS, indicating an overall positive relationship.
15 Hence, if the mean firm increases its TPS by one unit, the positive association between a one standard 
deviation increase in PI and the market-to-book ratio increases from 27.45% to 27.67% ( 27.45% ⋅ 1.008 ). 
As Table 6 shows, increasing the TPS by one unit amplifies the positive association between PI and FV 
at most by 4.96% (12.91%, 4.27%, 6.05%) for the GETR (CETR, BTD GAAP, D_MVA) as the basis for 
TPS, depending on the time horizon.
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5.1.2  Robustness of both views

Measuring tax planning

To ensure that the baseline results are not driven by arbitrary choices of how to 
measure TP and TU, I rerun the baseline regressions using the CETR and different 
time horizons over which the proxies are calculated (5, 8, and 10 years). In addi-
tion, I use the 5-year variants of book tax differences (BTD), their permanent com-
ponent (PBTD), and the measure of Henry and Sansing (2018) ( D_MVA) , basing 
these measures on both income tax expense (GAAP) and cash taxes (Cash). Table 5 
presents the results for the separate view, while Table 6 contains the TPS model. All 
specifications include firm fixed effects, year fixed effects, and the full set of control 
variables. Note that fewer observations are available for the 8- and 10-year variants 
because additional years are needed to perform the rolling window calculations. The 
coefficient estimates in Table 5 are standardized for comparison because ETRs have 
a very different unit of measurement than book tax differences and the Henry and 
Sansing (2018) measure. The baseline conclusions for the separate view are not sen-
sitive to the measure used.

Almost all specifications with ETRs (Panel A) do not yield coefficients with a 
consistent sign, nor is the main interaction statistically significant in the expected 
way. The only measure that yields results consistent with Drake et al. (2019) is BTD 
based on income tax expense. However, the interaction term is not significant.

In contrast, the coefficients for the interaction term of TPS and PI in Table 6 are 
more stable in terms of their statistical significance. Interestingly, the magnitude 
of the coefficient tends to be larger when the CETR is used and longer time hori-
zons are applied. A last result worth noting is that applying the Henry and Sansing 
(2018) measure to the TPS logic yields robust results (Table 6, Panel B), and the 
coefficients are significant even in the separate model if D_MVA is based on income 
tax expense (however, the coefficient on TP has the wrong sign). Since losses were 
included in the calculation of the measure, this could indicate that the presence 
of past losses may not be a huge concern (Dyreng et  al. 2021) if an appropriate 
measure is used. Overall, the composite view is more robust to the choice of the TP 
measure, but the results also suggest that the economic size of the association varies 
across measures.16 

Control settings

A major problem in conducting empirical analyses based on conditioning 
approaches is the choice of control variables. Omitted and unobserved variables that 

16 In supplemental analyses in Online Appendix B, I attempt to reconcile the separate and composite 
views by translating the logic of the former into the latter and vice versa. Although the estimates from 
this exercise are difficult to interpret, the results indicate that the separate view performs more robustly 
when it is applied through income channels. Nevertheless, the notion of Jacob and Schütt (2020), p. 428 
regarding potential misspecification is still confirmed.
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are correlated with the dependent and independent variables could bias the observed 
associations. While the inclusion of firm fixed effects is commonly used to miti-
gate this problem, it cannot be completely ruled out. Moreover, prior studies have 
made different choices about how to measure firm characteristics, and the direction 
of causality is often ambiguous, since it is not clear whether the independent vari-
ables affect the dependent variable or vice versa.17 As a final robustness check, I run 
the baseline regressions with 13 different settings oriented on models from previous 
studies.18 By comparing how the coefficient estimates vary across different choices 
how to operationalize broad concepts (e.g., firm size either as total assets, sales, or 
market value), the robustness of the models can be assessed. Figure 2 displays the 
coefficient estimates for the separate view with the GETR across control settings, 
while Fig. 3 shows the composite view. The dashed bars for each interaction coef-
ficient indicate the 95% confidence intervals.19

17 For example, many of the control variables in the valuation literature, as well as (components of) the 
market-to-book ratio itself, are often used as independent variables in studies on the determinants of TP 
(e.g., Mills 1998; Dyreng et al. 2008, 2010). The same applies to control variables calculated in a similar 
way as the dependent variable (e.g., CoE/CoC when stock price is used as an approximation).

Fig. 2  Separate view—control settings. Note: This figure presents the results from performing regres-
sions for the separate view (Eq. 8) with altering control variables using the GETR. The x-axis shows the 
applied control setting (see Table A.1 in Online Appendix A). Coefficient estimates for TP, TU, and their 
interaction are denoted on the y-axis (for point estimates, see Table A.2 in Online Appendix A). All main 
variables are defined as in the baseline analysis and are described in more detail in Table 1

18 Table A.1 in Online Appendix A provides an overview of the variables used. Due to data limitations, 
not all variables in the studies could be used. However, the specifications were replicated as closely as 
possible and show considerable variation in settings.
19 Table A.2 (Table A.3) in Online Appendix A shows the point estimates for the separate view (com-
posite view).
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The estimates for the separate view are spread over a much larger range compared 
to the TPS specifications. This is especially true for the interaction term between TP 
and TU. While the coefficients for TP and TU are relatively stable (although their 
sign sometimes changes across models), the estimate for the interaction ranges from 
−2.580 to 4.386. Figure 3 shows that the coefficient for the interaction between TPS 
and PI ranges only from 0.026 to 0.064. Finally, the coefficients for the separate 
view are not statistically significant in most cases and only marginally significant in 
two cases (see also Table A.2 in Online Appendix A). For the composite view, all 
coefficients on the interaction term are significant at the 1% level.

Since all previous analyses indicate that the composite view is better suited to 
yield consistent results in a valuation framework, the following additional analyses 
are performed primarily with the TPS and model of Jacob and Schütt (2020).

5.2  The role of losses: incidental vs. incremental TP

Dyreng et al. (2021) point out in a recent working paper that the role of losses has 
been largely neglected in the TP literature. The robustness tests in Table  6 have 
already shown that the baseline results are robust when the measurement method of 
Henry and Sansing (2018) is applied to include years with losses in the TPS calcula-
tion. However, this analysis was conducted with the same sample on which the other 

Fig. 3  Composite view—control settings. Note: This figure presents the results from performing regres-
sions for the composite view (Eq. 9) with altering control variables using the TPS based on the GETR. 
The x-axis shows the applied control setting (see Table A.1 in Online Appendix A). Coefficient estimates 
for PI, TPS, and their interaction are denoted on the y-axis (for point estimates, see Table A.3 in Online 
Appendix A). All main variables are defined as in the baseline analysis and are described in more detail 
in Table 1
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Table 5  Separate view—measurement of TP

Notes: This table reports the robustness results from regression Eq. 8 when different tax planning meas-
ures are applied (see Table  1 for definitions). All coefficient estimates are normalized for comparison 
(beta coefficients). The dependent variable is the market-to-book ratio. Panel A shows effective tax rates 
with different time horizons, while Panel B reports results for alternative measures which are calculated 
on a 5 year basis. All specifications include year and firm fixed effects, as well as all control variables 
from Table 3. Standard errors are reported in parentheses. ***, ***, and * indicate significance levels of 
0.01, 0.05, and 0.1, respectively

Panel A: effective tax rates

Measure GETR GETR GETR CETR CETR CETR

Time Horizon 5y 8y 10y 5y 8y 10y

TP – 0.033 – 0.066 – 0.152*** – 0.062 – 0.104 0.026
(0.033) (0.057) (0.048) (0.059) (0.094) (0.144)

TU – 0.023 0.004 – 0.076 0.104* 0.254** 0.064
(0.046) (0.057) (0.125) (0.061) (0.120) (0.206)

TP#TU 0.044 0.040 – 0.037 0.096 0.271* 0.105
(0.046) (0.071) (0.132) (0.073) (0.142) (0.244)

Observations 2035 1408 1053 1116 686 445
R-squared 0.421 0.427 0.450 0.478 0.501 0.470

Panel B: alternative measures

Measure BTD BTD PBTD PBTD D_MVA D_MVA

Basis GAAP Cash GAAP Cash GAAP Cash

TP 0.326*** 0.383*** 0.065 – 0.067 – 0.260*** – 0.245***
(0.040) (0.077) (0.070) (0.129) (0.040) (0.047)

TU – 0.082** 0.093 – 0.028 0.044 – 0.101** – 0.472***
(0.037) (0.060) (0.042) (0.075) (0.050) (0.123)

TP#TU – 0.069 – 0.075 0.114** 0.168* 0.147*** 0.551***
(0.044) (0.082) (0.049) (0.098) (0.052) (0.129)

Observations 2035 1116 742 426 2035 1225
R-squared 0.449 0.506 0.532 0.593 0.441 0.486
PI, VolPI Yes Yes Yes Yes Yes Yes
Interactions Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes

measures are based, covering only firm years with positive pre-tax income and tax 
expense. Therefore, loss years were only included in the calculation of the Henry 
and Sansing (2018) measure. Dyreng et al. (2021) replicate specifications of selected 
previous studies and show that their results become insignificant once recent losses 
are accounted for (e.g., for Hasan et al. 2014).

Table 7 shows the distribution of the mean and median values of the GETR, Delta 
MVA, the TPS based on the GETR, and on Delta MVA over the number of losses in 
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Table 6  Composite view—measurement of TP

Notes: This table reports the robustness results from regression Eq. 9 when different tax planning meas-
ures are applied (see Table 1 for definitions). The dependent variable is the market-to-book ratio. Panel 
A shows the results when calculating the TPS based on effective tax rates with different time horizons, 
while Panel B shows the TPS based on alternative measures which are calculated on a 5 year basis. All 
specifications include year and firm fixed effects, as well as all control variables from Table 4. Standard 
errors are reported in parentheses. ***, ***, and * indicate significance levels of 0.01, 0.05, and 0.1, 
respectively

Panel A: TPS Based On Effective Tax Rates

Measure GETR GETR GETR CETR CETR CETR

Time Horizon 5y 8y 10y 5y 8y 10y

PI 4.688*** 2.299*** 2.111*** 1.820*** 2.518** 2.690
(0.363) (0.447) (0.565) (0.619) (1.195) (1.642)

TPS – 0.007*** – 0.026*** – 0.030*** – 0.037*** – 0.072*** – 0.087*
(0.002) (0.005) (0.008) (0.008) (0.024) (0.048)

TPS#PI 0.037*** 0.114*** 0.100*** 0.203*** 0.325*** 0.218
(0.005) (0.014) (0.022) (0.034) (0.088) (0.144)

Observations 2035 1408 1053 1116 686 445
R-squared 0.478 0.500 0.478 0.527 0.571 0.562

Panel B: TPS based on alternative measures

Measure BTD BTD PBTD PBTD D_MVA D_MVA

Basis GAAP Cash GAAP Cash GAAP Cash

PI 4.383*** 2.412*** 4.395*** 2.137 4.495*** 2.569***
(0.379) (0.585) (0.997) (1.613) (0.402) (0.559)

TPS – 0.042*** – 0.111*** – 0.040 – 0.162 – 0.005** – 0.028***
(0.008) (0.031) (0.053) (0.101) (0.002) (0.006)

TPS#PI 0.187*** 0.689*** 0.334 0.994*** 0.025*** 0.109***
(0.026) (0.130) (0.243) (0.355) (0.006) (0.022)

Observations 2035 1116 742 426 2035 1225
R-squared 0.471 0.523 0.529 0.620 0.455 0.516
PI, VolPI Yes Yes Yes Yes Yes Yes
Interactions Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes

the last 5 years (0–5). Although the mean GETR does not decrease as monotonically 
with the number of loss years (when fewer than 2 loss years are documented) as in 
Dyreng et  al. (2021), there is a clear trend that supports the notion that previous 
loss years are associated with lower GETRs. Without considering this, these values 
would simply indicate a high level of TP.

Conversely, the values of the TPS based on the GETR do not systematically 
increase with the number of losses. This could be due to the fact that not only 



604 J. Knaisch 

1 3

Table 7  GETR, D_MVA, TPS, and losses

Notes: This table shows the distribution of the GETR, D_MVA , the TPS calculated with the GETR, and 
the TPS based on D_MVA over the number of loss years in the previous 5 years. For each measure and 
bracket, the mean and median values are reported, along with the number of observations

Losses in Obs % of Obs GETR D_MVA TPS (GETR) TPS (D_MVA)

last 5 years Mean Median Mean Median Mean Median Mean Median

0 2,440 50.89% 0.265 0.286 – 1.527 – 1.172 23.993 10.791 28.97 17.45
1 868 18.10% 0.291 0.272 – 0.913 – 0.838 17.402 2.722 5.56 3.24
2 564 11.76% 0.263 0.060 0.243 – 0.031 17.759 1.891 0.64 0.11
3 402 8.38% 0.124 0.000 1.708 0.907 26.745 2.684 – 1.33 – 1.26
4 278 5.80% 0.057 0.000 3.628 2.391 18.084 3.608 – 2.91 – 2.71
5 243 5.07% 0.028 0.000 4.043 3.060 107.434 15.747 – 5.22 – 4.40
Total 4,795 100% 0.233 0.247 – 0.355 – 0.822 26.183 5.987 15.28 5.66

the level of TP but also its volatility is used for calculation, which could partially 
counteract the random increase of TP. However, the very large number of the TPS 
(GETR) at 5 previous loss years indicates that the highest value of uncertainty-
adjusted TP is at most previous losses, similar to the isolated GETR. The Henry 
and Sansing (2018) measure, in contrast, shows the opposite pattern: D_MVA (the 
corresponding TPS) actually increases (decreases) with the number of loss years, 
implying less (uncertainty-adjusted) TP. This indicates that Delta MVA may not be 
affected by recent losses in the way that Dyreng et al. (2021) identify as problematic.

The empirical approach of Dyreng et al. (2021) to account for the potential bias 
of losses is applied to the analyses of this paper by adding the variable Loss5 or 
Loss5% to regression Eq. 9.20 Loss5 is an indicator variable that equals 1 if pre-tax 
income was negative in at least one of the previous 5 years, while Loss5% is the per-
centage of loss years in the previous 5 years (i.e., if all of the previous 5 years were 
loss years, this variable would take the value 1).

Table 8 reports the results. The first two columns show the separate view with 
the GETR, while columns 3–4 show the TPS results based on the GETR. The last 
two columns focus on the analyses that use the Henry and Sansing (2018) measure 
to calculate the TPS. Table A.6 in Online Appendix A shows the results of the loss 
analysis for the TPS with the other measures.

Controlling for recent losses seems to affect the results when ETRs are used. The 
coefficients become insignificant and are essentially zero even when the TPS and the 
composite view is used. This is consistent with the descriptive evidence in Table 7: 
While the GETRs decrease with the number of recent losses and the GETR-based 
TPS has the highest value when most of the previous losses are present, in contrast, 
20 When using the loss sample, a problem is that the values of PI are potentially implausible or difficult 
to interpret when negative values of pre-tax income and common equity are present. In these cases, I set 
PI to zero and add a control indicator equal to one if PI was affected by this transformation so as not to 
lose observations. The results and conclusions regarding the TP variables are essentially unchanged (i) 
without this transformation (but the coefficients on PI become insignificant and sometimes marginally 
negative), and (ii) when the final estimation sample is restricted to positive values of PI after all other 
measures have been calculated while including loss years.
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the TPS based on Henry and Sansing (2018) decreases with the number of previ-
ous losses. The key takeaway is that whether the composite view is robust to the 
distinction between incidental and incremental TP seems to depend on how TP is 
measured. Table A.6 in Online Appendix A shows that using book tax differences as 
a basis of the TPS is similarly robust, while using the CETR is again problematic.21 

Table 8  Losses and incidental vs. incremental tax planning

Notes: This table shows the results when incorporating loss years into the sample. The dependent vari-
able is the market-to-book ratio. Columns 1 and 2 show the results when using the GETR and its uncer-
tainty separately, columns 3 and 4 when using the TPS based on the GETR, and columns 5–6 when the 
Henry and Sansing (2018) measure is applied to the TPS. Columns 1, 3, 5 (2, 4, 6) include the variable 
Loss5 ( Loss5% ) which equals one if a firm incurred a loss in at least one of the previous 5 years (which 
equals the percentage of loss years in the previous 5 years) to control for incidental tax planning due to 
previous losses (Dyreng et al. 2021). Standard errors are reported in parentheses. ***, ***, and * indi-
cate significance levels of 0.01, 0.05, and 0.1, respectively

GETR TPS (GETR) TPS (D_MVA)

Variable Loss5 Loss5% Loss5 Loss5% Loss5 Loss5%

PI 2.730*** 2.743*** 2.085*** 2.097*** 1.642*** 1.657***
(0.191) (0.190) (0.179) (0.179) (0.186) (0.186)

TPS 0.000 0.000 – 0.010*** – 0.008***
(0.001) (0.001) (0.002) (0.002)

TPS#PI – 0.001 – 0.001 0.051*** 0.050***
(0.001) (0.001) (0.007) (0.007)

TP 0.008 0.008
(0.005) (0.005)

TU 0.009 – 0.002
(0.027) (0.026)

TP#TU −0.002 – 0.002
(0.008) (0.008)

Loss5 – 0.102 – 0.106 – 0.115
(0.080) (0.080) (0.082)

Loss5% 0.314* 0.405* 0.370**
(0.173) (0.173) (0.178)

Controls Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Observations 4795 4795 4795 4795 4795 4795
R-squared 0.231 0.207 0.207 0.207 0.218 0.218

21 Henry and Sansing (2018) note that their measure is very similar to book tax differences (p. 1052 f.; 
see also Table 1), but negative income tax expense is included. The second difference they highlight is 
the use of cash taxes paid. To avoid losing too many observations, the main analyses here rely on income 
tax expense. However, the main conclusions of this paper also apply when D_MVA is calculated on a 
cash basis.
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This supports the results of Dyreng et  al. (2021) since they also use ETRs as TP 
measures (because most of the previous literature did), but it also raises the question 
whether their conclusions hold for other measurement approaches.

5.3  Heterogeneity

As described in Sect. 3.3, the question of what type of firms drive the results, or for 
which firms the documented positive link between uncertainty-weighted TP, pre-tax 
income and FV is particularly strong, has not yet been explored. I focus on two pos-
sible heterogeneity dimensions: leverage (measured by the total debt to equity ratio, 
Leverage) and available resources, operationalized by two concepts (firm size, meas-
ured by market value, Size and liquidity, proxied by cash flows, Cashflow22).

Regression Eq. 9 is performed by splitting the sample into high and low leverage 
(big and small, high and low cash flow) firms. A firm is considered highly leveraged 
(big, high cash flow) if it belongs to the top quintile of each distribution. Table A.7 
in Online Appendix A shows the results when median splits are performed. I expect 
that the link between TP and FV is less pronounced for highly leveraged firms, as 
default risk becomes more of an issue, and debt overhang could become a problem 
that affects the equity value (Myers 1977; Cai and Zhang 2011). In addition, the 
tax benefits from debt-related deductions decrease as TP increases. With respect to 
available resources, there is no clear prediction. On the one hand, bigger and high 
cash flow firms tend to have more resources for TP and lower relative planning costs 
(Eichfelder and Vaillancourt 2014; Hundsdoerfer and Jacob 2019). On the other 
hand, firms with less resources could derive a larger relative (cash flow) advantage 
from TP activities.

Table 9 shows the results of Eq. 9 after splitting the sample, and when interacting 
TPS ⋅ PI with the respective heterogeneity indicator. The sample splits show that the 
positive association between TPS and PI is statistically significant only for firms with 
low leverage, small firms, and firms with low cash flows. The only significant inter-
action term, however, is observed for leverage: the negative sign means that the still 
significant positive association between the TPS, PI, and FV becomes smaller (and 
possibly even cancels out) as the leverage becomes higher. This supports the notion 
that the higher the debt tax shield, the lower uncertainty-adjusted TP is valued. The 
results of splitting the sample by size and cash flow can be seen as an indication that 
the benefits of TP are valued relatively higher in firms for which improving available 
resources through TP is more important. However, since the interaction terms are not 
statistically significant, these results should be interpreted with caution. The main con-
clusions also apply qualitatively when choosing the median as the cut-off to divide the 
sample (see Table A.7 in Online Appendix A), as well as using alternative measures 
for the heterogeneity concepts (see Table A.8 in Online Appendix A).

22 Since the item cash holdings in Datastream has more missings than cash flows, the latter is used here. 
Table A.8 in Online Appendix A shows the results when alternative measures are used, i.e., only long 
term debt for leverage, sales for firm size, and cash holdings for liquidity. The results are qualitatively 
unchanged.
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6  Conclusion

This paper empirically provides support for the notion of Jacob and Schütt (2020) 
that TP and TU should be considered jointly in a valuation framework, and that 
their link to FV is better investigated indirectly through income channels. Since the 
composite view and the TPS have not been as widely recognized in recent studies, 
this should be taken more seriously in future empirical research. Nonetheless, as 
the robustness tests have shown, coefficient estimates can vary considerably across 
measurement choices—even in the composite view. The TPS logic can be extended 
to a wide range of measures without losing its qualitative robustness, but the quan-
titative interpretation of results might differ. Therefore, for future empirical studies, 
it seems advisable to apply different TP measures to interpret more carefully the 
economic significance of results and not just rely on one arbitrary point estimate. 
Related to measurement issues, the additional analyses have shown that whether 
the composite view works well when including loss-making firms and controlling 
for recent losses depends on the basis of the TPS. Similar to Dyreng et al. (2021), 
specifications that rely on ETRs appear to be biased by recent losses, while using 
the Henry and Sansing (2018) measure designed to measure TP in the presence of 
losses mitigates this problem. Therefore, while Dyreng et al. (2021) conclude that 
recent losses likely affect the conclusions drawn from TP analyses, this may depend 
on the careful choice of the TP measure. To confirm and generalize this, however, 
a comprehensive replication of previous studies similar to Dyreng et al. (2021) with 
different measurement approaches is needed. The measure of Henry and Sansing 
(2018) seems to be a promising candidate for this exercise, either in isolation (e.g., 
for replication of Hasan et al. 2014) or also as the basis of the TPS when uncertainty 
of TP needs to be accounted for (e.g., Sikes and Verrecchia 2020).

A potential reason that studies have not picked up on the TPS could be that its use 
does not come without caveats. By applying a composite measure, the incremental 
impact of TP and TU cannot be properly assessed. Further research is needed in this 
regard, as the simulations in Jacob and Schütt (2020) and the empirical results of 
this paper suggest that simply separating the two concepts in standard conditioning 
approaches risks a strong dependence on measurement and control setting choices 
(see also Online Appendix B). Nevertheless, the robustness and additional analyses 
with the TPS-based specifications indicate that the use of the TPS may be benefi-
cial for future empirical studies on the role of corporate TP not only in valuation 
but also in other areas of business economics, such as the capital structure choice 
of firms (Faccio and Xu 2015)—as the heterogeneity analyses suggest that leverage 
can have an impact on how positively uncertainty-weighted TP is valued—as well as 
the determinants of the (equity) cost of capital (Cook et al. 2017), or stock returns 
(Heitzman and Ogneva 2019), where TU has not yet been explicitly considered.
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