Meta-Analysis of the Effect of Taxation on Capital Structure of Companies

Ali Nassiri Aghdam?! | Mahtab Moradzadeh ?

1. Associate Professor, Faculty of Economics, Allameh Tabataba'i University, Tehran, Iran. E-mail: alin110@atu.ac.ir
2. Corresponding Author, Master's graduate, Faculty of Economics, Allameh Tabataba’i University, Tehran, Iran. E-mail:

mahtab.moradzadeh@gmail.com

Article Info

ABSTRACT

Avrticle type:
Research Article

Article history:
Received:10May2024
Revised in revised
form:23September2024
Accepted: 28December2024
online: 29December2024

JEL: H32, G32, G21

Keywords:
Effective Tax Rate,

Capital Structure,
Equity, debt,
Multilevel Meta-Analysis

Studies on the impact of taxation on capital structure' have yielded inconclusive
results. Some studies show a positive effect of tax on capital structure, while others
indicate a negative impact, and some find no significant link. This study utilizes a
multilevel meta-analysis approach to comprehend these diverse and unclear
outcomes. After carefully checking the content and selecting them based on the
meta-analysis research method, 48 studies encompassing 379 effect sizes were
chosen for analysis. In the first level of meta-analysis, the effect size of each study
was calculated by combining the coefficients of that study. In the second stage of
the meta-analysis, the overall effect size was determined by a weighted combination
of the effect sizes derived from 48 individual studies. After controlling for the
emission bias and moderator variables, results show that the tax has a negative and
small effect on the capital structure. In addition, the present study shows that when
the capital structure is measured by the indices of book leverage and long-term debt
and the tax index is considered the effective tax rate, the relationship between tax
and capital structure is negative. Additionally, control variables such as company
size, earning volatility, and company age reinforce the negative relationship between
taxation and capital structure.
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Introduction

The financial performance of companies is directly influenced by their capital structure, making the selection of an
appropriate capital structure one of the main challenges for any company. In the decision-making process regarding
capital structure, companies face multiple options, including financing through internal resources such as retained
earnings or utilizing external sources like debt or equity. Companies also strive to choose a combination of debt and
equity that maximizes shareholder wealth while considering various constraints. This combination affects the weighted
average cost of capital and access to funding, ultimately impacting investment, production, and employment within
the companies) Jovanovic, 2015).

The tax system plays a key role in determining capital structure and is one of the contentious topics in this area.
According to the trade-off theory, the optimal level of debt in a company's capital structure is determined by balancing
the tax shield derived from debt and the present value of bankruptcy costs (llyukhin, 2017). By financing through debt,
interest costs are deductible as taxable expenses from a company's taxable income, increasing companies' motivation
to use debt. On the other hand, if a company relies excessively on debt financing, it may face financial difficulties that
could lead to bankruptcy (Frank & Goyal, 2009).

While many studies report a positive effect of taxes on debt financing, surprisingly, several studies indicate that the
impact of taxes on financial leverage is negative (Booth et al, 2001, Huang & Ritter, 2009), and others see no
correlation between them (Titman & Wessels, 1988, Chen, 2004). In addition to the mentioned factors, the
heterogeneous results in previous empirical studies may be attributed to using different criteria for corporate
characteristics, various periods, differing leverage measures, and methodological differences (Harris & Raviv, 1991).
For example, the use of different indicators for capital structure (book leverage, market leverage, long-term debt, short-
term debt), various tax rate indicators (effective tax rate, statutory tax rate), control variables such as firm-level
characteristics (firm size, profitability, growth, tangible assets, earnings volatility, risk, non-debt tax shields, liquidity,
and firm age), macroeconomic factors (GDP and inflation), the type of model (static or dynamic), and the periods used
can be factors contributing to discrepancies in results. Therefore, in the present research, the impact of these factors
has been comprehensively examined using meta-analysis.

Method

Meta-analysis is a research approach in which the results of various studies examining relationships between similar
variables are systematically combined and integrated (Capon, 1990). This method helps explain the significant
variability observed in empirical research. It elucidates the potential reasons for contradictions or stark diversity in
evidence related to a specific question based on preliminary analyses (Stanley, 2001). In this study, a multilevel meta-
analysis method is used to investigate the impact of taxes on the capital structure of companies. In meta-analysis, the
effect size index obtained from initial analyses is modeled as the dependent variable in a regression. Based on dummy
variables, this modeling illustrates the differences in the methods and data used in the initial estimates (Stanley, 2001).

k
effecti = B, + BoSEi + Z ay Zj + e
k=1
In this meta-analysis, the effect size index is the impact of taxation on capital structure. SEi represents the standard
error of the estimated effect. z;indicates the vector of independent variables that account for differences in the studies.
a; is the meta-analysis parameter that reflects the distinct impact of study characteristics, and a,, represents the error
term in the regression. Since each study independently includes multiple regressions and, consequently, multiple effect
sizes, the results from the regressions of each study are combined, and a specific effect size is extracted for that study.
Finally, after conducting a meta-analysis for each study, all the effect sizes obtained from individual studies are
combined into a comprehensive meta-analysis.

Results:

Based on the information in Table (1), using different indices for dependent, independent, and control variables can
impact the effect size of the relationship between tax and capital structure. As observed, the effective tax rate index
reports a negative impact of tax on capital structure, while the statutory corporate income tax rate index does not show
a significant relationship. Additionally, the Miller index indicates a positive effect.

In examining the results related to the capital structure variable, using different indices can lead to variations in the
meta-analysis outcomes. Contrary to the study by Feld et al. (2013), which showed a positive and significant
relationship between taxes and capital structure (market leverage and book leverage), if the capital structure is
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measured using market leverage and short-term debts, the relationship between taxes and capital structure will be
meaningless. However, the relationship will be negative and significant if it is measured with book leverage and long-
term debts.

Table 1. The result of the meta-analysis considering moderators

Combination The result of the study's combination
with
moderators
Moderator Number of Effect size Lower bound Upper bound Z- Value P-Value
variables studies
Indicators for measuring the capital structure of corporates
Book Lev \Y —o %A AR —o[-YY “YIvEY of+ e
Market Lev & Y ey R \/SAY .jeq¥
Long debt \{2 —feYF —/-FF —efe eV “YIVOO g
Short debt \§ —+ [+ YA —+/- 04 ofee¥ “VIVES N
Total debt £y RN —oJ\A off ol —-IYY# CESA
Indicators for measuring tax
ETR £ —+[+YA —ofeXF —efe¥ “YAY - ofe e
CTR v e fF [+ FY JAYS </AfA </YFY
Miller Y <[+ AY oYY <A\YA YIONY ofen
Corporate indicators
Lev(-1) y- Y —fe JeVE VIA-Y YA
Size Y —efeN - —+/+ Y R —V/avy -/ ¥q
Prof £ —+/--9 —+/+Y) o[ oY ~\/BYY SAYA
Tang £\ —feef — [ NERI —+ AP < I¥AR
GR 8 —ofoN. — /oYY ofe oY —V/of- <\YE
Liquidity e —fY —leYF e “VIASY oJeBY
NDTS Ys =offo oo —offo 0¥ N o[- OA LN
EVO q —efeYY —efovY —e[\Y —f/vef e
Age \F —fe¥ —[-BY —ofevA —Y/$aY ofeeY
Risk q “fee —+/--9 NN Y.y NINE
Owner Y -+ ¥ —efeeY A V/Fe VAR
Small f —efeed VRN N0 —+/fA- < I5Y
Large £ .- 5¥f —+ [+ 00 NAYN V- Y -/yay
Other moderator variables
Inflation VY --5¥ —o 100 <IVAN V- oY -/Yay
GDP \Y —efeY —e [ Y ofee BYERN NS
Ols YA RN —+[-Y\ o[+X) - /feY - IFAY
Gmm \- fey. efees oY V/AAY 5.
1990 Y —+[+10 — /- FY -[-\Y V- VY - IYA
2000 YA —efeYY —efeYY —+fe ) —Y/AAY e
2010 Y. YA —efeYP —efeed —Y/IAND RN
2020 Y VAR —e[eYY ofeeY SANEY -IYEY

P<0/1 # . p<0/05 s . p<0/01 s
Source: The research findings using CMA software
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Conclusion:

The results of this study, conducted through a meta-analysis, indicate a negative coefficient between tax and capital
structure, especially when capital structure is measured using book leverage ratios and long-term debt. However, this
coefficient is insignificant when measured using market leverage ratios and short-term debt. Studies considering the
effective tax rate as an independent variable have also reached the same conclusion. Additionally, control variables
such as firm size, earnings volatility, and firm age strengthen the negative coefficient between taxes and capital
structure.
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