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ABSTRACT
Despite growing attention on the role of internationalization in capital structure and
the increasing adoption of zero-leverage policies by multinationals (MNC), no study
examines theeffect of internationalizationonzero leverage.Usingdata fromtheUnited
Kingdom (UK), we present the first empirical evidence of a positive and significant
relationship that increases in the level of internationalization both statistically and eco-
nomically. We find that the motivation for zero leverage differs between MNC and
domestic firms (DOM). Whilst the major driving factor for MNC is the maintenance of
financial flexibility, financial constraints motivate DOM.
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1. Introduction

A relatively new and puzzling empirical observation in corporate finance is the growing number of firms imple-
menting zero-leverage policy despite the renowned benefits of debt in capital structure. We investigate the
zero-leverage phenomenon by examining whether a firm’s internationalization, or multi-nationality, influences
capital structure decisions and is a relevant factor explaining zero leverage. Our motivation stems from the
dominant role of multinational corporations (MNC) in global economic activity (Buckley and Ghauri 2004;
Narula and Dunning 2000; 2010) and reported links between internationalization and either firm performance
(Aggarwal et al. 2011) or capital structure (see, e.g. Lindner, Klein, and Schmidt 2018).

Exploring this relationship is both an important and timely exercise for the following reasons. First,MNC face
a more complicated set of choices in determining their financial structure than purely domestic firms (DOM),
such as considering the tax systems of all the countries in which they operate (Huizinga, Laeven, and Nicodeme
2008), and the trade-off between the costs and benefits associated with their wider geographical reach (Lee
and Kwok 1988). On that account, the motivation for zero leverage is also likely to differ for MNC and DOM.
Yet, prior studies on zero leverage neither control for firms’ internationalization, nor consider DOM and MNC
separately. Ignoring the above may realize a loss of detail in understanding firms’ motivations for zero leverage.
Second, as we move forward, the aforementioned set of choices that MNC are facing are likely to be impacted
by the Base Erosion and Profit Shifting (BEPS) project, an effort to overhaul the global tax system, led by the
OECD and recently supported by more than 135 nations.1 In this regard, examining the potential impact of
internationalization on zero-leverage policies will be useful in understanding the post-BEPS financial structure
of MNC as well as help inform future studies on extreme debt conservatism.

So far as we are aware, ours is the first study to test and verify empirically the relationship between zero
leverage and internationalization. In doing so, we contribute to a strand of literature that seeks to explain the
zero-leverage irregularity (see, e.g. Bessler et al. 2013; Dang 2013; Devos et al. 2012; Haddad and Lotfaliei
2019; Strebulaev and Yang 2013),2 and resolve conflicting evidence that MNC hold more/less debt than DOM
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(Burgman 1996; Chen et al. 1997; Lee and Kwok 1988; Lindner, Klein, and Schmidt 2018; Mansi and Reeb 2002;
Mittoo and Zhang 2008; Park, Suh, and Yeung 2013; Reeb, Mansi, and Allee 2001).

Our second contribution is to explain this result. For this task, we examine the predictive abilities of capital
structure theories in explaining zero-leverage policy and determine if these are homogenous for DOM and
MNC. Importantly, we contemplate zero-leverage policy through the lenses of the financial constraints and/or
financial flexibility hypotheses to establish whether one empirically dominates the other.

We use logistic regressions to empirically verify if internationalization significantly affects the odds of zero
leverage. Our baseline econometric model controls for commonly reported determinants of capital structure
and industry effects. We augment our baseline model with interaction terms between internationalization and
our covariates to ascertain whether the effects on zero-leverage policy are homogenous across MNC and DOM.
We also extend the analysis to consider a Tobin’s Q model of investment to shed more light on the motivation
for zero leverage at MNC and DOM. We apply our models to a large panel of UK firms listed on the London
Stock Exchange with available data on leverage and internationalization. Our dataset contains 21,793 firm-year
observations between 1990 and 2018. Figure 1 shows the evolution of the number of zero-leverage and MNC
firm-year observations as well as the median foreign sales ratio for our sample of UK firms. The data illustrate
an unambiguous and positive relationship between internationalization and zero leverage and indicate that the
zero-leverage phenomenon is not negligible and is worthy of additional scrutiny to enhance understanding of
capital structure decisions.

In preview, our primary result is that internationalization increases the odds of zero leverage. Furthermore,
the odds of zero leverage are increasing in the level of internationalization both statistically and economically. A
second result shows the underlying factors that influence the odds of zero leverage are heterogenous acrossDOM
andMNC.Whilst pecking order theory better explains zero-leverage policy for both DOM andMNC, we show
that the major motivating factor for MNC is maintenance of financial flexibility, whereas financial constraints
motivate DOM. Our third result is derived from deeper analysis of sub-samples based on financial constraints,
size, profitability, and actual tax. Results show that the motivation for zero leverage varies between MNC, with

Figure 1. The evolution of foreign sales and zero leverage. This figure presents the evolution of the median foreign sales ratio (left axis), the
number of zero-leverage firm-year observations (right axis), and the number of MNC firm-year observations (right axis) for our sample of UK
companies between 1990 and 2018. We define zero-leverage firm-year observations as those when market leverage equals zero. We define MNC
firm-year observations as those when the foreign sales-to-total sales ratio exceeds 0.50. We obtain firm identification and accounting data from
Bloomberg and foreign sales data fromWorldScope.
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more constrained MNC behaving like DOM. We obtain a fourth result by modelling the investment policies of
levered and zero-leverage firms. We find that in contrast to DOM, MNC strategically choose zero leverage to
maintain financial flexibility. Our results withstand several robustness checks, including the use of alternative
model specifications, proxies for internationalization, and zero leverage. Overall, we provide fresh insights on
the effects of internationalization on zero leverage, which has implications for future research on extreme debt
conservatism.

We organize the remainder of this paper as follows. Section 2 reviews related literature and develops our
hypotheses. Section 3 describes the methodology and data. Section 4 discusses our findings and robustness
checks. Section 5 concludes.

2. Related literature and hypothesis development

Modigliani-Miller’s (1958) ‘irrelevance’ theoremof capital structure is a cornerstone in corporate finance andhas
facilitated the development of theories of capital structure including trade-off theory (Miller 1977; Modigliani
and Miller 1963; and Scott 1977), pecking-order theory (Myers 1984; Myers and Majluf 1984), agency costs
theory (Jensen and Meckling 1976), market timing theory (Baker and Wurgler 2002), corporate control theory
(Harris and Raviv 1990; Stultz 1988), and product cost theory (Campello 2003; Harris and Raviv 1990). How-
ever, traditional capital structure theories do not explain the puzzling phenomena of zero leverage and debt
conservatism in firms.

A voluminous empirical literature examines the determinants of capital structure.While size, asset structure,
non-debt tax shields, profitability, and firms’ financing choices inter alia are influential, there is no consensus
if capital structure is best explained by the trade-off or pecking order theories (Frank and Goyal 2003; 2009;
Hovakimian,Hovakimian, andTehranian 2004;Myers 1977; Rajan andZingales 1995; Shyam-Sunder andMyers
1999; Titman and Wessels 1988).3

Investigations of debt conservatism have produced mixed results. Graham (2000) finds large, profitable, and
liquid firms with low distress costs conservatively use debt. That many firms borrow less than expected is incon-
sistent with capital structure theories (Marchica and Mura 2010). This irregularity has been attributed to the
leverage choice of firms’ Chief Financial Officers (CFOs) to preserve financial flexibility (Bancel and Mittoo
2004; Graham and Harvey 2001). This view implies that firms adopt conservative leverage policies to main-
tain ‘substantial reserves of untapped borrowing power’ (Modigliani and Miller 1963, 442). In support, Korteweg
(2010) finds that, on average, firms are under-levered relative to the optimal leverage ratio (attributed to the
presence of zero-leverage firms in the sample), while Matemilola and Ahmad (2015) argue that firms may be
under-levered due to the costs associated with adjusting to the levels of optimal debt.

Empirical studies use various characteristics to explain the empirical irregularity of zero leverage; for instance,
firm-level fundamentals (Bessler et al. 2013; Byoun and Xu 2013; Dang 2013; Devos et al. 2012; Huang, Li,
and Gao 2016), macro-economic variables (Dang 2013), corporate governance mechanisms and the level of
managerial entrenchment (Devos et al. 2012; Strebulaev and Yang 2013), product market competition (Chu and
Pham2021), the long-run performance of zero-leverage firms (Lee andMoon 2011),market wave forces (Bessler
et al. 2013), and cross-country characteristics, such as culture or the level of trust (El Ghoul et al. 2018).

More specifically, El Ghoul et al. (2018) report that firms located in countries characterized by high levels
of conservatism, or exhibiting high levels of trust, are more likely to employ a zero-leverage policy. Strebulaev
and Yang (2013) find that corporate governance significantly affects the zero-leverage policy of US firms. In
Devos et al. (2012), unlevered firms are small, young, and financially constrained with zero-leverage policy
unrelated to governance or entrenchment. Dang (2013) corroborates this result using UK data, finding zero-
leverage policy reflects financial constraints and macroeconomic conditions. Byoun and Xu (2013) and Huang,
Li, andGao (2016) also document an importantmotivational relationship between financial constraints and zero
leverage. Using international data, Bessler et al. (2013) find that IPOwaves, industry effects, financial constraints,
and risk are important determinants of zero leverage. Elsewhere, Chu and Pham (2021) document a positive
relationship between the degree of product market competition and zero leverage. Indeed, firms operating in
highly competitive industries have been found to experience higher loan rates (Valta 2012), lower profit margins
and higher costs of debt (Xu 2012). Assuming that firms’ financial policies are determined by product market
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dynamics (Hoberg, Phillips, and Prabhala 2014), firms facing a higher degree of competition might be inclined
to eschew debt. This evidence suggests that financial constraints are a primary causal factor of the zero-leverage
phenomenon.

However, Lee and Moon (2011) find zero-leverage firms perform better over the long-run, and one might
expect strong performers to be less financially constrained with greater debt capacity even if they opt to eschew
debt. Through this lens, financial flexibility is a more critical factor in zero-leverage policy than suggested by the
debt conservatism literature. In support, Lotfaliei (2018) argues that firms choose to be unlevered to maintain
financial flexibility in the future. The importance firms’ place on future financial flexibility can be explained
by the ‘leverage ratchet’4 effect, which posits that previous leverage decisions impact future leverage choices.
Accordingly, Haddad and Lotfaliei (2019) demonstrate that the timing of debt issuances can impact the propen-
sity of firms to adopt zero leverage with firms’ issuing debt only when the net debt benefits are positive. Also,
Miglo (2020) argues that firms that are partially constrained are more inclined to choose a zero-leverage policy
to avoid future debt overhang and maintain future financial flexibility. We note this strand of literature does not
consider the level of internationalization and its potential impact on zero leverage, which presents an extreme
case of capital structure.

The internationalization-capital structure literature provides contrasting arguments as per the direction of
this relationship. The superior performance of MNC over DOM is attributed to greater accessibility to capital
markets and benefits accruing from diversification. For example, MNC are exposed to incremental economic
forces and have greater opportunities (Burgman 1996) leading possibly to variation in optimal capital structure.
In addition, Errunza and Senbet (1981) suggest that firms with international activity create vast opportuni-
ties from investments across international markets, which facilitates debt issuance at a relatively lower cost
than their domestic peers. Erel, Jang, and Weisbach (2020) state that even though MNC are exposed to addi-
tional risks such as political factors and exchange rates, they are likely to benefit from both flexibility in capital
resources as well as diversification of cash flows. Similarly, O’ Hagan-Luff and Berrill (2015) find that MNC
have a greater global reach than domestic firms and thus benefit from diversification. In this way, MNC could
arbitrage segmented capital markets and diversify income streams to reduce risk (Errunza and Senbet 1981;
Lessard 1973; Levy and Sarnat 1970). Hence, MNC are better positioned to benefit from debt financing and
have higher leverage than DOM (Mittoo and Zhang 2008). Indeed, evidence shows MNC not only carry more
debt (Mansi and Reeb 2002; Mittoo and Zhang 2008; Singh and Nejadmalayeri 2004), but also face lower
costs of debt financing (Reeb, Mansi, and Allee 2001). Based on this discussion, we propose the following
hypothesis:

H1. Internationalization reduces the odds of zero leverage.

Notwithstanding, MNC are elsewhere found to carry less debt than DOM (Burgman 1996; Chen et al. 1997;
Jang 2013; Lee and Kwok 1988), or no significant differences exist between the leverage levels of MNC and
DOM (Park, Suh, and Yeung 2013). Duran and Stephen (2020) report lower debt levels for Latin American
MNC before the 2008 global financial crisis; similarly, Lindner, Klein, and Schmidt (2018) report a negative
relationship between the level of internationalization and the leverage ratio. Elsewhere, Fatemi (1988) examines
the effect of internationalization on firms’ financing policies and finds the target debt ratios ofMNC to be signif-
icantly lower than those of DOM. The literature offers two possible reasons whyMNChave lower debt financing
relative to DOM.

On the one hand, MNC may be forced to carry less or no debt. First, some argue that their debt is relatively
more expensive on the back of higher agency (Lee and Kwok 1988) and bankruptcy (Fatemi 1988) costs. In
particular, the international diversification ofMNCmakes gathering and processing informationmore complex,
which in turn increasesmonitoring (Doukas and Pantzalis 2003) as well as bankruptcy costs relative toDOM.As
a result, MNC experience higher costs of debt and are thus expected to have lower debt ratios. Second, MNC are
more exposed to foreign exchange and political risks (Akhtar 2005; Bartov, Bodnar, and Kaul 1996; Chen et al.
1997; Erel, Jang, and Weisbach 2020). Given their international footprint, their operating and financing cash
flows are more likely to be negatively impacted by foreign exchange fluctuations. As such, MNC can mitigate
currency risk associated with debt denominated in foreign currencies by using less debt. This evidence, as well
as broad consensus in the zero-leverage literature that firms without debt are smaller, younger, and financially
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constrained, implies that zero leverage is not a choice for MNC but a necessity. Based on this discussion, we
propose the following alternative hypothesis:

H1A. Internationalization increases the odds of zero leverage (financial constraints view of MNC).

On the other hand, MNC may choose to have less or no debt. Some scholars reference MNC superiority in
performance and debt capacity yet find MNC have lower leverage than DOM (Jang 2013). At first glance, this
might be counterintuitive considering previous arguments linkingMNC superiority to greater debt capacity and
levels (see H1). However, onemay argue that this superiority grantsMNC greater financial flexibility. Financially
flexible firms are better equipped to undertake new investments and capitalize on emerging opportunities, while
firms that lack financial flexibility may be unable to pursue new investments (Ferrando, Marchica, and Mura
2017). Financial flexibility is desirable not only because it provides secure stores of value, but also because it
allows firms both to handle unexpected future contingencies (Byoun 2011) and to maintain debt capacity to
meet future expected borrowings (Lambrinoudakis, Skiadopoulos, and Gkionis 2019). This is especially true for
MNC, given they have greater flexibility in their financing sources (Erel, Jang, and Weisbach 2020). Therefore,
MNC may choose to remain financially flexible to alleviate future risks, save borrowing capacity, and avoid the
deterioration of future investments’ value (Denis and McKeon 2012).

In addition, the fact that MNC pay lower taxes (Toplensky 2018) may increase their ability to benefit from
financial flexibility. First, MNC can reduce their tax burden by taking advantage of operating (and generating
income) across jurisdictions to limit reliance on debt tax shields (Blouin 2012). In contrast to DOM,MNC could
utilize their global network of affiliates to shift internal and external debt in ways that minimize their overall tax
bill (Goldbach et al. 2021). Singh and Hodder (2000) argue that financial flexibility could be a substitute and/or
complement for leverage. The substitution effect results from the ability ofMNC to shift to lower tax jurisdictions
and this is particularly important when aMNC has a low amount of leverage.Whereas trade-off theory suggests
firmswith higher tax advantages usemore debt, evidence shows firms following similar tax policies have different
debt levels (McMillan and Camara 2012). Faulkender and Smith (2016) suggest that variation in tax rates is a
critical factor in explaining leverage dynamics amongstMNC; they confirmfindings thatMNCwhich face lower
tax rates use less debt. In the extreme scenario of no taxes, zero leverage is the ex-ante optimumpolicy (DeAngelo
andDeAngelo 2007). Second, the lower the tax rate, the lower the tax disadvantage of retaining cash (Gamba and
Triantis 2008) and thus – in the absence of tax-shield incentives – the greater the ability of MNC to strategically
opt for financial flexibility. Additionally, given that financial flexibility has been identified as the most important
factor that CFOs consider when deciding a company’s debt policy (Bancel and Mittoo 2004), it can be argued
that to maintain competitive advantage (Blomström and Kokko 1998), MNC seek to remain financially flexible.
Desai, Fritz Foley, and Hines (2004) find MNC are better placed to substitute internal funds for external funds
compared to local competitors with limited access to global capital markets. Since a pecking-order perspective
posits using internal funds over debt financing to maintain financial flexibility, it is equally plausible that zero
leverage is a choice MNC make. Based on this discussion, we formulate the following alternative hypothesis:5

H1B. Internationalization increases the odds of zero leverage (financial flexibility view of MNC).

3. Methodology and data

3.1. Model specification

Our dependent variable is a binary indicator that differentiates zero-leverage and levered firms.We use a logistic
function to transform this variable into the log-odds of zero leverage and interpret the coefficient on internation-
alization as measuring the expected change in log-odds of a firm having zero leverage for a one-unit increase
in internationalization. We estimate the probabilities of a vector of firm characteristics being associated with
zero-leverage financial policy (Bessler et al. 2013; Dang 2013) (see Equation 1):6

Pr(Y = 1|X) = 1
1 + e−(α+βX)

, (1)
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where, Yis a binary variable (leverage) equal to unity for firm-year observations with zero leverage, 0 otherwise,
α is a constant, β a vector of coefficients to be estimated, and X a vector of firm-specific and other explanatory
variables posited to affect firms’ zero-leverage status. The variables in X are: internationalization (foreign sales-
to-total sales); size (natural logarithm of total assets); cash ratio (cash and cash equivalents-to-total assets); asset
structure (fixed assets-to-total assets); profitability (operating income plus depreciation-to-total assets); non-
debt tax shield (depreciation-to-total assets); actual tax rate (cash paid for taxes-to-pre-tax income); growth
(market capitalization-to-total book value); the Z-score (Altman 1968); and industry concentration (Herfindahl-
Hirschman index).7

3.2. Sample

We select the UK as a suitable testing ground for our analysis. Data provided by The World Bank shows that
the UK has been among the top six largest economies in the world over the last three decades. Moreover, the
UK is a favourable location for MNC, ranking fourth globally in terms of the number of top MNC by country
headquarters, and second in terms of the number of subsidiaries hosted.8 Among the primary factors making
the UK an attractive destination for MNC are its strategic location, global connectivity, and leading financial
markets.9

Our dataset contains observations on UK firms from 1990 to 2018. We source data from Bloomberg and
apply the following criteria to screen the data. Firms were listed on the London Stock Exchange in 2018. We
exclude utility and financial firms (Industry Classification Benchmark (ICB) codes 7000 and 8000), because
they are subject to different regulations and have materially different capital structures (Dang 2013). We apply
additional standard data restrictions and exclude firm-year observations if the leverage ratio or international-
ization indicator exceed one, and winsorize covariates at the 1st and 99th percentiles to mitigate the influence
of outliers. The final sample is an unbalanced panel comprising 2,516 firms and 21,793 firm-year observa-
tions. Table 1 shows the distribution by industry, firms’ domestic or multinational status, and zero-leverage
status.

For the full sample, 13.59% of firm-year observations exhibit zero leverage. Segmenting the sample intoDOM
and MNC, the percentages of firm-year observations with zero leverage are 13.17% and 14.41%, respectively,
which broadly concurs with evidence that MNC carry less debt than DOM (Burgman 1996; Chen et al. 1997).

MNC zero-leverage policy varies across industries. The technology industry records the largest percentage of
zero-leverage firm-year observations (28.30%) followed by healthcare (21.41%) and oil and gas (21.13%). Similar
variation exists for DOM. Our descriptive statistics infer extreme debt conservatism is industry-specific (Dang
2013) and contrasting with evidence from the US (see Minton and Wruck 2001).

Table 1. Number of firm-year observations for domestic and multinational firms by leverage status.

Panel A: DOM Panel B: MNC

ICB Code Industry Name All Levered Zero Leverage All Levered Zero Leverage

No. No. % No. % No. No. % No. %

– All 14,430 12,530 86.83 1,900 13.17 7,363 6,302 85.59 1,061 14.41
0001 Oil and Gas 452 340 75.22 112 24.78 653 515 78.87 138 21.13
1000 Basic Materials 503 428 85.09 75 14.91 927 816 88.03 111 11.97
2000 Industrials 4,954 4,528 91.40 426 8.60 2,348 2,189 93.23 159 6.77
3000 Consumer Goods 2,126 1,889 88.85 237 11.15 776 682 87.89 94 12.11
4000 Health Care 824 638 77.43 186 22.57 668 525 78.59 143 21.41
5000 Consumer Services 3,734 3,306 88.54 428 11.46 892 779 87.33 113 12.67
6000 Telecommunications 217 198 91.24 19 8.76 92 74 80.43 18 19.57
9000 Technology 1,620 1,203 74.26 417 25.74 1.007 722 71.70 285 28.30

Table 1 presents the distribution of the sample by industry, multinational status, and zero-leverage status. The sample is an unbalanced panel
comprising 2,516 firms and21,793 firm-year observations between1990 and2018. Bloomberg is the source of firmand accountingdata. Column
1 presents Industry Classification Benchmark (ICB) codes and column 2 the industry name. Panel A shows domestic firms (DOM, foreign sales
ratio < 0.50) and Panel B multinational firms (MNC, foreign sales ratio > 0.50).



THE EUROPEAN JOURNAL OF FINANCE 7

3.3. Dependent variable and primary independent variable

Our preferred measure of leverage is market leverage (following Fama and French 2002; Flannery and Rangan
2006; Gomes and Schmid 2010). Market leverage is closely tied to equity risk and deemed more informative
than book leverage (Gomes and Schmid 2010). We define market leverage as the ratio of debt-to-total financing
(see Equation 2):

Li,t = Di,t

Di,t + MCi,t
, (2)

where, Li,t is leverage, Di,t is the sum of short-term and long-term debt, and MCi,t is the market capitalization
of firm i at fiscal year t. We define zero leverage in firm-year observations where Li,t = 0 and specify a binary
variable equal to unity to identify zero-leverage firms, zero otherwise (Bessler et al. 2013).10

Given differences in leverage between DOM and MNC, we contend that internationalization is a critical
factor affecting zero-leverage policy. Equation (3) presents our measure of the level of internationalization:

Mi,t = FSi,t
TSi,t

, (3)

where,Mi,t is the percentage of foreign sales-to-total sales, FSi,t is the value of foreign sales, and TSi,t is the value
of total sales of firm i at fiscal year t. In logistic regressions, a binary variable equal to unity classifies a firm as
MNC in firm-year observations whereMi,t > 0.5, zero otherwise.11

3.4. Control variables

We select our controls using theory and evidence. Pecking order and/or trade-off theories assert that larger firms
withmore tangible assets utilize higher levels of debt financing due to fewer information asymmetries and lower
probability of bankruptcy (Rajan and Zingales 1995; Titman and Wessels 1988). Concomitantly, higher growth
and/or more profitable firms generate sufficient internal funds to facilitate holding lower levels of debt (Myers
and Majluf 1984). To test the predictions of pecking order and trade-off theories, our logit model specifies the
following covariates: size (natural logarithm of total assets); asset structure (tangibility – fixed tangible assets-to-
total assets); profitability (operating income plus depreciation-to-total assets); and growth opportunities (market
capitalization-to-total book value).12

The financial constraints hypothesis posits that firms’ access to capital is restricted. A pecking-order per-
spective contends that firms prefer internal over external financing because the former is relatively cheaper and
the latter not readily available. In this scenario, financially constrained firms refuse positive NPV projects due
to high-cost premiums emanating from external finance (Guariglia and Yang 2016; Stiglitz and Weiss 1981).
Therefore, financially constrained firms hold lower levels of leverage compared to financially unconstrained
firms (Dang 2013).

In contrast, a policy of low (and potentially zero) leverage could reflect preference for financial flexibility.
The financial flexibility hypothesis suggests that firms hold large cash reserves as insurance against investment
distortions in the future and to maintain borrowing power (DeAngelo and DeAngelo 2007; Modigliani and
Miller 1963). Thus, increasing cash holdings increases the odds of zero leverage (Bessler et al. 2013). We employ
the cash ratio – ratio of cash and cash equivalents-to-total assets – to test propositions of the financial constraints
and financial flexibility hypotheses.13 Size tests the validity of the financial constraints hypothesis since larger
firms are less financially constrained and can raise more debt financing (Hadlock and Pierce 2010). Both asset
structure and growth opportunities test the validity of the financial flexibility hypothesis: first, firms with higher
levels of tangible assets have higher liquidation value implying they are more financially flexible and/or less
financially constrained; second, since high-growth firms hold larger cash reserves to maintain debt capacity for
future investments, they are more financially flexible.

Ourmodel specifies non-debt tax shields (ratio of depreciation-to-total assets) which reduce tax benefits from
interest payments (Titman andWessels 1988) and actual tax (ratio of cash paid for taxes, net of any tax refunds-
to-pre-tax income). The deduction of interest expenses from taxable income allows firms to shield income,
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thereby, increasing their value (Faccio and Xu 2015). We specify Altman’s Z-score to proxy bankruptcy risk
(following Billett, King, and Mauer 2007; Denis and Mihov 2003). Whereas trade-off theory suggests riskier
firms face higher distress costs that discourage using debt, a financial constraints view suggests riskier firms
cannot raise debt financing due to their higher probability of bankruptcy. A pecking order perspective suggests
riskier firms are less able to raise funds through internal financing, which causes firms to prioritize external
finance.

We contend that industry concentration affects zero-leverage policy. Much like debt, competition limits the
amounts of resources available to managers and is an effective substitute in disciplining managers spending
behaviour (Williamson 1963). Agency theory suggests that firms operating in riskier, more competitive business
environments may opt not to hold larger amounts of debt because of the higher costs associated with such
environments (Jermias 2008).

Finally, we specify industry-level fixed effects to control for within-industry heterogeneity (Bessler et al.
2013). Our empirical design renders the inclusion of fixed effects problematic, because both our dependent
and primary independent variables (zero-leverage and internationalization) are time-invariant for several firms
in our sample. Specifically, many sample firms maintain their leverage (zero-leverage/levered) and/or interna-
tionalization (MNC/DOM) status throughout (or, persistently over) the sample period and, as such, in the case
of the dependent variable using fixed effects would exclude over three-quarters of our sample. In the case of
the independent variable, El Ghoul et al. (2018) cite Wooldridge (2002) who cautions that when key explana-
tory variables do not vary much over time, fixed effects can lead to imprecise estimates, and that time-invariant
explanatory variables cannot be included in fixed effects models because it is not possible to separate the effects
of time-constant explanatory variables from time-constant unobservable fixed effects. In our case, fixed effects
would proxy for all firm characteristics, including whether a firm is a MNC as well as confine our analysis to
firms with non-persistent zero-leverage policies and/or MNC status. In support, prior research on zero leverage
(Bessler et al. 2013; Dang 2013; Strebulaev and Yang 2013) do not use fixed effects. Notwithstanding, and to
mitigate potential issues due to omitted variables, we control for observable key firm characteristics, established
in prior capital structure (and zero-leverage) research, while employing higher-level fixed effects (industry).

4. Empirical findings

4.1. Univariate analysis

We compare the characteristics of zero-leverage firms and levered firms across domestic and multinational
dimensions. Table 2 shows mean values and t-statistics from differences-in-means tests between subsets. Panel
A presents means for levered firms only: column 1 for all levered firms; columns 2 and 3 for levered-domestic
(LDOM) and levered-multinational firms (LMNC). Panel B shows means of zero-leverage firms only: column
4 for all zero-leverage firms; columns 5 and 6 for zero-leverage domestic (ZDOM) and zero-leverage MNC
(ZMNC).

To better compare our univariate results with previous studies, we contrast the characteristics of all levered
and zero-leverage firms (columns 1 and 4). Our results broadly comply with capital structure theories and Dang
(2013). First, the average zero-leverage firm is significantly smaller than its levered counterpart. This supports
a financial constraints perspective that smaller firms hold less (or zero) debt because of inferior access to credit
markets. Second, the average zero-leverage firm holds more cash, faces higher growth opportunities, is less
profitable, and pays lower taxes. Pecking order theory contends that information asymmetries cause firms to
prioritize internal funds over debt. Smaller, higher-growth firms for whom information asymmetries are more
prominent dominate our zero-leverage sample. Another two, non-mutually exclusive explanations reason that
growth firms avoid debt and reserve cash to preserve credit capacity (or financial flexibility) for future periods
(DeAngelo and DeAngelo 2007), and/or assuming cash holdings proxy future financial constraints (Almeida,
Campello, and Weisbach 2004) to hedge against upcoming credit shortages.

Third, the average zero-leverage firm has fewer tangible assets and significantly lower non-debt tax shields.
Trade-off theory assumes a positive relationship between tangibility and leverage (Jensen and Meckling 1976);
it infers zero-leverage firms hold fewer tangible assets. Our finding on non-debt tax shields accords with Dang
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Table 2. Characteristics of levered and zero-leverage firms by MNC status.

Panel A: Levered Panel B: Zero Leverage Panel C:�Means (t-stats)

1. All 2. LDOM 3. LMNC 4. All 5. ZDOM 6. ZMNC 7. (1–4) 8. (2–3) 9. (2–5) 10. (3–6) 11. (5–6)

LEV 0.229 0.236 0.220 – – – – 3.910a – – –
FSALES 0.380 0.134 0.778 0.382 0.101 0.840 −0.201 −199.436a 6.051a −8.646a −90.807a

SIZE 5.184 4.812 5.789 3.521 3.397 3.722 28.946a −23.047a 20.609a 21.479a −3.962a

CASH 0.101 0.095 0.111 0.287 0.286 0.289 −48.841a −6.216a −38.532a −30.150a −0.268
TANG 0.536 0.525 0.554 0.389 0.368 0.423 23.025a −6.192a 18.513a 13.799a −4.390a

PROF 0.082 0.080 0.085 −0.004 0.005 −0.019 14.544a −1.206 10.115a 10.629a 1.334
NDTS 0.034 0.035 0.033 0.026 0.028 0.023 10.467a 4.044a 7.409a 7.562a 3.333a

GROW 2.828 2.809 2.860 3.689 3.845 3.433 −5.583a −0.451 −5.027a −2.529b 1.379
ACTAX 0.182 0.176 0.190 0.147 0.169 0.112 2.618a −1.387 0.467 3.591a 2.698a

Z 3.125 3.101 3.163 8.987 8.914 9.106 −30.586a −0.648 −23.890a −19.099a −0.240
HH 0.097 0.084 0.119 0.125 0.107 0.154 −8.248a −14.976a −6.043a −5.778a −6.806a

Table 2 presents mean values of key variables for sample firms. We compute statistics using observations for which there are no missing values
in any of the variables (case-wise deletion of observations). This produces an unbalanced panel comprising 1,580 firms and 11,412 firm-year
observations between 1990 and 2018. Bloomberg is the source of firm and accounting data and WorldScope the source of foreign sales data.
Panel A presents statistics for levered firms. Column 1 presents statistics for all levered firms while columns 2 and 3 present statistics for levered-
domestic (LDOM) and levered-multinational (LMNC) firms, respectively. Panel B presents statistics for zero-leverage firms. Column 4 presents
statistics for all zero-leverage firmswhile columns 5 and 6 present statistics for zero-leverage domestic (ZDOM) and zero-leveragemultinationals
(ZMNC), respectively. We classify a firm asMNC if its foreign sales ratio exceeds 0.50. Panel C presents t-statistics from tests of the hypothesis that
themeans of respective pairs of subsets are equal. LEV is leverage (ratio of short-termand long-termdebt-to-short-termand long-termdebt plus
market capitalization). FSALES is foreign sales (ratio of foreign sales-to-total sales). SIZE is firm size (natural logarithm of total assets). CASH is the
cash ratio (ratio of cash and cash equivalents-to-total assets). TANG is tangibility (ratio of fixed assets-to-total assets). PROF is profitability (ratio
of operating incomeplus depreciation-to-total assets). NDTS is non-debt tax shields (ratio of depreciation-to-total assets). GROW is growth (ratio
ofmarket value-to-book value). ACTAX is actual tax (ratio of cash paid for taxes, net of any tax refunds-to-pre-tax income). Z is Z-score (following
Altman’s specification). HH is a Herfindahl-Hirschman index capturing the level of industry concentration. a/b/c denote statistical significance
at the 1%, 5%, and 10% levels, respectively.

(2013) but contradicts the broader trade-off framework assumption of a negative relationship between non-debt
tax shields and leverage (DeAngelo andMasulis 1980). Fourth, the average zero-leverage firm is less risky (higher
Z-score) and operates in relatively more concentrated industries. These results contravene propositions both of
trade-off theory and the financial constraints hypothesis that smaller, riskier firms and firms operating in more
concentrated markets face greater financial constraints rendering them less likely to issue debt. Lastly, we accept
the null that the difference-in-means in the two cohorts’ foreign sales ratio is zero.

To investigate the potential effects of internationalization, we segment the sample into four subsets, LDOM
(Column 2), LMNC (Column 3), ZDOM (Column 5), and ZMNC (Column 6) – and contrast characteristics.
We compare the characteristics of LDOM and ZDOM (Column 9) and LMNC and ZMNC (Column 10). Hold-
ing the internationalization dimension constant, the results are consistent with the full samples of levered and
zero-leverage firms. However, marked differences exist in the foreign sales ratio and actual tax rates of subsets.
First, ZDOM (ZMNC) have a significantly lower (higher) foreign sales ratio than LDOM (LMNC). Second, our
finding that zero-leverage firms have significantly lower actual tax rates (see DeAngelo and Masulis 1980) is
driven byMNC subsets.While the actual tax rates of ZDOM and LDOMdo not significantly differ, ZMNC have
significantly lower actual taxes than LMNC.

Next, we examine differences between DOMandMNC (Columns 8 and 11). Holding the leverage dimension
constant, MNC are significantly larger than DOM, which is consistent with prior research (see, e.g. Mittoo and
Zhang 2008; Park, Suh, and Yeung 2013). They also hold more tangible assets than DOM. In comparison, Park,
Suh, and Yeung (2013) report the opposite for US firms, whereas Mittoo and Zhang (2008) find no difference
for Canadian firms, which points to cross-sample heterogeneity in firm tangibility. Both findings contravene
predictions of trade-off theory and the financial constraints hypothesis, which posit that larger firms and those
with higher proportions of tangible assets assume more debt. Our findings show that despite being larger and
holding more tangible assets than LDOM peers, LMNC have a significantly lower leverage ratio, whilst a non-
negligible number of MNC have zero leverage. While ZMNC achieve a significantly lower actual tax rate than
ZDOM, this is not so for LMNC and LDOM.
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Our findings support the conjecture that MNC hold less (or zero) debt by choice and not by force. This
conforms to pecking order theory and the financial flexibility hypothesis. Finally, we do not observe significant
differences in profitability, growth opportunities, and Z-scores between MNC and DOM. In sum, our uni-
variate results suggest zero-leverage policy is influenced by internationalization. Next, we employ multivariate
regression analysis to examine the mechanics of this relationship in greater detail.

4.2. Multivariate analysis

4.2.1. Results from logistic regressions: full sample
We use logistic regression analysis to determine whether internationalization affects the odds of zero leverage
controlling for factors commonly used in capital structure studies. Table 3 shows results.14 Model A is the base-
linemodel. To account for variation in levels of internationalization, we estimateModelA four times using differ-
ent threshold indicators of internationalization (MNC – foreign sales-to-total sales ratio > 0.20; MNC > 0.50;
MNC > 0.60; MNC > 0.80). Next, we estimate the augmented Model B which specifies interactions between
internationalization (MNC) and each covariate.

In Table 3, column 1 shows estimated coefficients from Model A when internationalization exceeds 0.20.
At this threshold, internationalization does not affect zero leverage. However, higher levels of internationaliza-
tion significantly increase the odds of zero leverage (column 3 – model 2 (MNC > 0.50); column 5 – model 3
(MNC > 0.60); column 7 – model 4 (MNC > 0.80)). Specifically, Model 2 (MNC > 0.50) shows the coefficient
on MNC is 0.228, which implies that in economic terms, all else equal, MNC are 25.6% more likely to have
zero leverage than DOM. The odds of zero leverage increase in magnitude (and significance) as the threshold
increases (or as the definition of MNC narrows to only include firms with higher foreign sales margins). Coef-
ficients in Models 3 and 4 show, all else equal, MNC are 28.3% and 44.6% more likely than DOM to have zero
leverage, respectively. These results reject H1, reaffirm our univariate evidence, and lead to two implications.
First, MNC are more likely to use zero-leverage policy. This validates our alternative hypotheses (H1A and H1B)
that internationalization increases the odds of zero leverage and sides with research documenting a negative
relationship between internationalization and leverage discussed earlier. Second, the odds of zero leverage are
increasing in the level of internationalization. This is important given marked differences between ZMNC and
other subsets noted above, and reinforces the conjecture that underlying factors, particular to MNC, influence
their zero-leverage status.

Notwithstanding, an important question remains. Is MNC zero-leverage policy determined by financial con-
straints or the need tomaintain financial flexibility? To answer this question, we examine the covariates inModel
B, which specifies interaction terms (columns 2, 4, 6 and 8).15 In contrast to Model A, in Model B the coeffi-
cients on the internationalization indicator (MNC) are insignificant (barmodel 2). This is unsurprising since the
interaction terms capture any underlying factors, unique to MNC, which drive the positive relationships found
in Model A.16 In what follows, for ease of exposition we discuss and contrast covariates across specifications A
and B.

The estimated coefficients on control variables (Model A) accordwith prior research on zero leverage (Bessler
et al. 2013; Dang 2013; Devos et al. 2012). The negative, significant coefficients on size corroborate the financial
constraints view that smaller firms are more financially constrained and less able to raise debt. The negative
sign also endorses the pecking order view that smaller firms prioritize internal funds over debt and the trade-off
view that smaller firms exhibit higher bankruptcy risk, which increases debt-related costs and reduces borrowing
capacity. While size retains its sign and significance across Model B, the negative, highly significant interaction
term coefficients (MNC× Size) indicate that the size effect is more pronounced forMNC. Indeed, smaller MNC
are more likely to face higher borrowing costs (and eschew debt) due to agency costs and greater exposure to
foreign exchange and political risks (Chen et al. 1997).

In Model A, coefficients on the cash ratio are significantly positive. It infers that firms which hold larger cash
reserves are more likely to adopt zero-leverage policies. This result supports the financial flexibility hypothesis
whereby firms hold large cash reserves to insure against future investment distortions and tomaintain borrowing
power (DeAngelo and DeAngelo 2007; Modigliani and Miller 1963). It also endorses a pecking order perspec-
tive that cash-rich firms prioritize internal funds potentially eschewing debt in the process, and the financial
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Table 3. Logistic regressions of firms’ zero-leverage status.

Degree of Internationalization

Model 1 (MNC 20) Model 2 (MNC 50) Model 3 (MNC 60) Model 4 (MNC 80)

A B A B A B A B

Constant −0.014 −0.174 −0.157 −0.500 −0.159 −0.521 −0.162 −0.327
(−0.027) (−0.321) (−0.302) (−0.946) (−0.307) (−0.993) (−0.311) (−0.625)

MNC −0.047 0.013 0.228 0.475 0.249 0.460 0.369 0.525
(−0.670) (0.045) (3.148)a (2.564)b (3.385)a (1.466) (4.382)a (1.344)

SIZE −0.335 −0.291 −0.348 −0.288 −0.348 −0.306 −0.346 −0.322
(−18.198)a (−9.886)a (−19.081)a (−12.174)a (−19.138)a (−13.215)a (−19.249)a (−15.372)a

CASH 4.230 3.822 4.177 4.227 4.173 4.389 4.138 4.297
(16.686)a (10.818)a (16.563)a (14.043)a (16.538)a (14.213)a (16.375)a (15.038)a

TANG −0.043 −0.377 −0.074 −0.384 −0.077 −0.268 −0.113 −0.201
(−0.247) (−1.638) (−0.422) (−1.869)c (−0.442) (−1.272) (−0.648) (−1.015)

PROF 0.245 0.555 0.266 0.586 0.264 0.571 0.273 0.543
(1.257) (1.901)c (1.384) (2.286)b (1.374) (2.359)b (1.422) (2.388)b

NDTS −9.465 −6.717 −9.110 −7.817 −9.095 −8.325 −8.910 −8.783
(−6.702)a (−3.793)a (−6.492)a (−4.860)a (−6.487)a (−5.149)a (−6.362)a (−5.765)a

GROW −0.026 −0.015 −0.026 −0.019 −0.026 −0.020 −0.025 −0.021
(−3.543)a (−1.620) (−3.569)a (−2.277)b (−3.548)a (−2.443)b (−3.517)a (−2.723)a

ACTAX 0.145 0.213 0.144 0.249 0.146 0.218 0.145 0.212
(2.493)b (2.453)b (2.475)b (3.347)a (2.516)b (3.126)a (2.499)b (3.289)a

Z 0.061 0.054 0.061 0.053 0.061 0.049 0.061 0.052
(6.747)a (4.249)a (6.828)a (5.087)a (6.825)a (5.222)a (6.836)a (5.726)a

HH −1.656 −1.032 −1.581 −0.940 −1.599 −1.243 −1.655 −1.457
(−1.398) (−0.835) (−1.339) (−0.772) (−1.356) (−1.039) (−1.392) (−1.212)

MNC× SIZE −0.074 −0.133 −0.106 −0.081
(−2.017)b (−3.936)a (−2.916)a (−2.034)b

MNC× CASH 0.985 0.086 −0.494 −0.422
(1.990)b (0.193) (−0.930) (−0.681)

MNC× TANG 0.694 0.885 0.579 0.382
(2.006)b (2.832)a (1.507) (0.849)

MNC× PROF −0.618 −0.775 −0.911 −1.080
(−1.580) (−2.003)b (−2.269)b (−2.389)b

MNC×NDTS −5.061 −2.593 −1.787 0.311
(−1.732)c (−0.886) (−0.548) (0.083)

MNC×GROW −0.025 −0.024 −0.024 −0.020
(−1.694)c (−1.446) (−1.392) (−1.034)

MNC×ACTAX −0.117 −0.271 −0.229 −0.342
(−0.997) (−2.305)b (−1.845)c (−2.364)b

MNC× Z 0.015 0.024 0.044 0.048
(0.809) (1.247) (1.969)b (1.666)c

MNC×HH −0.767 −0.453 0.279 −0.156
(−1.327) (−0.794) −(0.479) (−0.252)

Industry FE Yes Yes Yes Yes Yes Yes Yes Yes
No. of obs. 11,412 11,412 11,412 11,412 11,412 11,412 11,412 11,412
Pseudo R2 0.237 0.240 0.238 0.243 0.238 0.242 0.239 0.243
AUC 0.855 0.856 0.854 0.856 0.855 0.857 0.855 0.857

Table 3 presents estimated coefficients from logistic regressions of firms’ zero-leverage status. We define zero-leverage firms as those with firm-
year observations when market leverage equals zero. Column 1 identifies independent variables. Each subsequent column presents results
from models using different thresholds of internationalization. We estimate two model specifications: Model A is the baseline and Model B is
augmented with interaction effects. MNC is a binary variable equal to unity when the ratio of foreign sales-to-total sales exceeds a predefined
threshold, zero otherwise. The thresholds are 0.20 in Model 1, 0.50 in Model 2, 0.60 in Model 3, and 0.80 in Model 4. SIZE is firm size (natural log-
arithm of total assets). CASH is the cash ratio (ratio of cash and cash equivalents-to-total assets). TANG is tangibility (ratio of fixed assets-to-total
assets). PROF is profitability (ratio of operating income plus depreciation-to-total assets). NDTS is non-debt tax shields (ratio of depreciation-to-
total assets). GROW is growth (ratio of market-to-book value). ACTAX is actual tax (ratio of cash paid for taxes, net of any tax refunds-to-pre-tax
income). Z is Z-score (following Altman’s specification). HH is a Herfindahl-Hirschman index capturing the level of industry concentration. Indus-
try dummies are set to one for each industry, zero otherwise. Figures in parentheses show z-statistics (robust standard errors and covariances).
AUC is the area under the ROC curve. a/b/c denote significance at the 0.01/0.05/0.10 levels, respectively.

constraints hypothesis assumption of the cash ratio as proxy for future financial constraints. In Model B, cash
is positive and significant for DOM only, indicating no difference in the effect of cash on zero leverage between
MNC and DOM.17
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That asset structure (tangibility) does not influence the odds of zero leverage inModel A contradicts trade-off
and pecking order theories. The literature offers conflicting explanations. On the one hand, firms holding more
tangible assets have higher liquidation value rendering them less reliant on debt (Harris and Raviv 1990). Con-
comitantly, these firmsmay opt not to raise debt to avoid problems associated with debt overhang (Myers 1977).
On the other hand, Scott’s (1977) secured debt hypothesis posits that firms obtain favourable terms when debt is
secured by tangible assets. Under this scenario, greater tangibility ceteris paribus is associated with higher debt
levels (and lower odds of zero leverage). In Model B, the coefficient on tangibility is significantly negative for
DOM in column 4 (Model 2); that the sign switches on the interaction term (MNC×TANG) infers that greater
tangibility raises the odds of zero leverage for MNC relative to DOM. Linear restrictions tests show the sum of
tangibility coefficients for DOM and MNC is positive and significant (see Table A.1). The results support our
univariate finding that MNC hold significantly higher amounts of tangible assets than DOM (see Table 2) and
conjecture that MNC eschew debt to maintain financial flexibility and mitigate issues associated with leverage.

The coefficients on profitability are insignificant in Model A. At first glance, this finding contradicts the
pecking order theory, which suggests more profitable firms prefer internal financing thereby subordinating
(or eschewing) external funds in pursuit of economic convenience and reduction of information asymmetries
(Cappa, Cetrini, and Oriani 2020). It also contradicts the trade-off theory view that less profitable companies
have fewer reasons to protect earnings using tax shields and, consequently, hold less debt (more likely to have
zero leverage).However,Model B shows positive, significant coefficients forDOM, consistentwith pecking order
theory. It also shows negative, significant coefficients on interaction terms (bar the lowest threshold), which sug-
gests profitability is less influential in affecting zero-leverage policies of MNC. Linear restrictions tests show the
sum of profitability coefficients is insignificant. This emphasises the marked variation in the impact of prof-
itability on the zero-leverage status of DOM and MNC, with the former not affecting the zero-leverage policies
of MNC.

Across Model A, coefficients on non-debt tax shields are negative and significant indicating that firms with
higher levels of depreciation have lower odds of zero leverage.Whilst this result contrasts with the broader trade-
off framework (DeAngelo andMasulis 1980), which assumes a negative (positive) relationship betweennon-debt
tax shields and leverage (zero leverage), it confirms results in Dang (2013).Whereas coefficients on non-debt tax
shields retain their sign in Model B, signs on interaction terms are insignificant (MNC×NDTS) (bar model 1).
Hence, we fail to detect a significant difference in the effect of non-debt tax shields on zero leverage between
MNC and DOM.

The coefficients on growth opportunities are negative and significant in Model A. While inconsistent with
Bessler et al. (2013) and trade-off theory, the finding is somewhat consistent with pecking order theory. It is
possible that high-growth firms’ funding requirements outweigh their ability to generate internal funds. This
increases the odds of firms holding debt (decreases odds of zero leverage). In Model B, growth opportunities
coefficients are negative and significant for DOM and insignificant for MNC (MNC×Grow) (bar model 1)
inferring that the effect of growth opportunities on zero leverage does not differ between MNC and DOM.

The actual tax rate enters Model A with positive, significant coefficients. This implies that firms which pay
higher taxes (or face lower tax advantages) have greater odds of zero leverage. The result is inconsistent with the
trade-off theory perspective that firms facing low taxes have less incentive to use debt, thereby increasing the
odds of zero leverage. However, the result supports the conjecture that firms which pay higher taxes are more
financially constrained and less able to raise debt. The augmented specifications (Models B) show the result holds
for DOM only. Whereas actual tax coefficients retain their positive sign and significance for DOM, coefficients
on the interaction terms are negative and significant for MNC (bar model 1). This suggests that MNC reduce
their tax burden by taking advantage of locations and income across jurisdictions, which limits their reliance
on debt tax shields (Blouin 2012). Linear restrictions tests show the sum of actual tax coefficients for DOM and
MNC is insignificant, which infers that tax-related financial constraints considerations are inapplicable toMNC.
With the univariate result showing that MNC pay significantly less taxes, our evidence lends further credence
to our hypothesis (H1B) that the decision of MNC not to hold debt is a choice and not necessity.

We find positive, significant relationships between Z-score and zero leverage in Model A. A pecking order
perspective infers that firms with lower default probabilities are more likely to follow zero-leverage policy. The
positive relationship holds for DOM and MNC in Model B. The coefficients on interaction terms show that
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the effect of the Z-score on zero leverage is greater for MNC and are significant at the two higher thresholds of
internationalization (models 3 and 4). Finally, we observe an insignificant relationship between industry con-
centration and zero leverage implying that the level of industry concentration, a proxy for competitiveness, is
an unimportant factor in zero-leverage policy. Both results are inconsistent with trade-off theory and the finan-
cial constraints hypothesis, which postulate that smaller, riskier firms, and firms operating in more competitive
markets, face greater financial constraints and are less likely to issue debt. If anything, the result on the Z-score
supports pecking order theory and/or the financial flexibility view that less risky firms face potentially lower
distress costs leading them to prioritize internal funds and eschew debt in the process.

Overall, our multivariate results provide strong evidence that internationalization increases the odds of zero
leverage. Our results from baseline Model A show that a sole capital structure theory cannot explain zero
leverage, possibly reflecting inter-firm heterogeneity in the sample. While trade-off theory and/or financial con-
straints considerations explain relations between zero-leverage policy and both size and taxes, pecking order
theory and financial flexibility considerations better describe relations between zero-leverage policy and cash,
growth, and default risk. Results obtained from the augmentedModel B confirm the presence of significant vari-
ations in some of the underlying dynamics of zero leverage between DOM and MNC. Whereas coefficients on
tangibility support trade-off and pecking order perspectives for DOM, they support the financial flexibility view
for MNC. Second, the coefficients on profitability support a pecking order perspective for DOM and not MNC.
Finally, coefficients on actual tax signal financial constraints considerations for DOM, yet not MNC. The next
section will shine more light on this discussion by offering results on different sub-samples.

4.2.2. Results from logistic regressions: sub-samples
We construct sub-samples by segmenting the full sample at the median values of four variables to create the
following cohorts: high and low financial constraints firms (Model 1);18 large and small firms (Model 2); high
and lowprofitability firms (Model 3); and high and low actual tax firms (Model 4).19 Inwhat follows, wemaintain
a constant level of internationalization in estimations of the augmented Model 2 (MNC > 0.50) for each sub-
sample. Table 4 presents results comparable to the full sample results of Model 2 specification B (column 4) in
Table 3. Since many results in Table 4 pertaining to DOM and MNC are consistent with Table 3, for the sake of
brevity, we analyze results that deviate from the full sample.

Model 2 segments the sample by size into large and small firms. The coefficient on size shows that size does
not affect zero-leverage policy for small DOM.Notwithstanding, size is a consistent determinant of zero leverage
for DOM across all other cohorts. Our previous result of a pronounced size effect for MNC is rejected for the
following cohorts: high financial constraints, small size, low profitability, and low tax. These results imply that
the profile of more constrained MNC compares to DOM in terms of the effect of size on zero leverage.

Consistent with the full sample results, the cash ratio coefficient is positive and significant for DOM across
cohorts. The previous insignificant cash coefficient for MNC turns positive (negative) and significant for low
profitability and low- (high-) tax MNC (columns 6, 7, 8). This suggests that less profitable or low-tax MNC
that hold larger amounts of cash have greater odds of zero leverage relative to DOM. A plausible explanation is
that MNC reduce their tax burden through offshore profit shifting, thereby building cash reserves whilst lim-
iting reliance on debt tax shields (Blouin 2012). This result strengthens our previous findings and supports the
financial flexibility view of zero-leverage policy in MNC.

Supporting the full sample results, tangibility is negatively associated with the odds of zero leverage for high-
constraints, small, less profitable, and low-tax DOM (columns 1, 4, 6 and 8). Coefficients on interaction terms
retain positive and significant effects across cohorts (bar small MNC) with the effect being stronger for larger
MNC (column 3) and those facing lower financial constraints (column 2). This result illuminates our previ-
ous finding on the effect of tangibility on zero leverage for MNC by reinforcing the proposition that financial
flexibility is mostly relevant to large and less financially constrained MNC.

For DOM, coefficients on profitability are positive and significant in low constraints and large cohorts
(columns 2 and 3). A pecking order view suggests that more profitable DOM, which are large and/or less finan-
cially constrained are more likely to use zero-leverage policy. The coefficients on interaction terms turn negative
and are significant for high-constraints and both size cohorts (columns 1, 3 and 4). Notwithstanding, linear
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Table 4. Logistic regressions of firms’ zero-leverage status: sample subsets.

Sample Subsets

Model 1 (Constraints) Model 2 (Size) Model 3 (Profitability) Model 4 (Actual Tax)

High Low Large Small High Low High Low

Constant 0.742 −4.800 −4.727 0.281 −3.579 1.679 −2.366 0.677
(1.239) (−4.141)a (−4.228)a (0.452) (−4.042)a (2.592)a (−2.547)b (1.031)

MNC 0.259 0.867 3.455 0.466 0.753 −0.535 0.348 −0.160
(0.757) (0.879) (2.998)a (−1.265) (1.345) (−1.308) (0.555) (−0.430)

SIZE −0.136 −0.417 −0.385 −0.032 −0.229 −0.351 −0.335 −0.279
(−3.497)a (−4.745)a (−3.430)a (−0.679) (−5.700)a (−9.944)a (−8.174)a (−8.246)a

CASH 3.671 6.427 6.793 3.910 6.022 2.830 6.093 3.171
(10.957)a (8.280)a (8.403)a (11.627)a (12.411)a (7.699)a (10.986)a (8.558)a

TANG −0.685 0.605 0.511 −0.572 0.233 −0.667 0.143 −0.630
(−2.793)a (1.093) (0.906) (−2.359)b (0.651) (−2.329)b -(0.420) (−2.158)b

PROF 0.140 2.355 8.403 −0.030 0.235 −0.238 −1.306 −0.039
(0.578) (1.667)c (6.107)a (−0.125) (0.184) (−0.891) (−1.407) (−0.159)

NDTS −9.447 −6.799 −15.413 −9.400 −4.343 −17.737 −1.385 −15.284
(−4.961)a (−1.583) (−3.023)a (−5.235)a (−1.685)c (−5.715)a (−0.498) (−5.711)a

GROW −0.021 −0.047 −0.070 −0.015 −0.066 −0.024 −0.079 −0.006
(−1.980)b (−2.103)b (−4.985)a (−1.546) (−4.850)a (−2.040)b (−4.282)a (−0.638)

ACTAX 0.254 0.166 0.158 0.212 0.159 0.228 −0.217 0.383
(3.103)a (0.967) (0.795) (2.507)b (0.865) (2.560)b (−1.235) (2.020)b

Z 0.040 0.148 0.125 0.042 0.213 0.029 0.237 0.031
(4.302)a (3.214)a (2.742)a (4.289)a (4.768)a (3.738)a (5.337)a (4.005)a

HH −4.110 7.595 6.083 −3.692 2.098 −3.512 0.616 −1.932
(−3.013)a (3.599)a (2.920)a (−2.652)a (1.055) (−2.397)b (0.312) (−1.290)

MNC× SIZE −0.100 −0.443 −0.669 −0.115 −0.186 −0.086 −0.250 −0.044
(−1.615) (−3.514)a (−4.071)a (−1.462) (−3.227)a (−1.552) (−4.093)a (−0.855)

MNC× CASH 0.029 1.540 −0.212 −0.190 −0.576 1.426 −1.803 1.203
(0.053) (1.194) (−0.155) (−0.345) (−0.686) (2.225)b (−1.705)c (1.957)c

MNC× TANG 0.799 2.507 2.455 0.494 1.217 1.422 1.847 0.847
(1.879)c (2.918)a (2.817)a (1.162) (1.988)b (2.806)a (2.847)a (1.745)c

MNC× PROF −0.858 2.399 −6.622 −0.661 0.858 −0.601 0.507 −0.549
(−2.472)b (1.273) (−3.527)a (−1.801)c (0.451) (−1.495) (0.314) (−1.507)

MNC×NDTS −3.722 −4.414 11.225 −3.370 −8.120 −0.628 −7.765 3.013
(−0.956) (−0.729) (1.760)c (−0.869) (−1.922)c (−0.109) (−1.479) (0.670)

MNC×GROW −0.030 −0.033 0.025 −0.031 −0.002 −0.026 0.001 −0.042
(−1.516) (−0.977) (0.958) (−1.621) (−0.084) (−1.207) (0.018) (−2.270)b

MNC×ACTAX −0.302 −0.055 0.040 −0.275 −0.125 −0.314 −0.351 −0.131
(−2.167)b (−0.203) (0.166) (−1.814)c (−0.490) (−1.924)c (−1.003) (−0.431)

MNC× Z 0.009 0.016 −0.011 0.017 −0.013 0.014 0.090 0.018
(0.543) (0.287) (−0.200) (0.959) (−0.205) (0.930) (1.304) (1.170)

MNC×HH 0.054 −1.905 −1.914 −0.240 −1.170 0.127 0.201 −0.870
(0.085) (−1.520) (−1.723)c (−0.368) (−1.111) (0.179) (0.183) (−1.269)

Industry FE Yes Yes Yes Yes Yes Yes Yes Yes
No. of obs. 5,926 5,486 5,706 5,706 5,706 5,706 5,706 5,706
Pseudo R2 0.182 0.343 0.295 0.179 0.282 0.27 0.293 0.257
AUC 0.805 0.916 0.904 0.803 0.888 0.860 0.890 0.856

Table 4 shows estimated coefficients from logistic regressions of the augmentedModel 2 of firms’ zero-leverage status for cohorts of firms. Model
1 compares high versus low financial constraints firms. Model 2 compares large versus small firms. Model 3 compares high versus low profitabil-
ity firms. Model 4 compares high versus low actual tax firms. The median value of the pertinent variable in each model is the cut-off point for
each cohort. MNC is a binary variable equal to unity when the ratio of foreign sales-to-total sales exceeds 0.50. SIZE is firm size (natural loga-
rithm of total assets). CASH is the cash ratio (ratio of cash and cash equivalents-to-total assets). TANG is tangibility (ratio of fixed assets-to-total
assets). PROF is profitability (ratio of operating income plus depreciation-to-total assets). NDTS is non-debt tax shields (ratio of depreciation-to-
total assets). GROW is growth (ratio of market-to-book value). ACTAX is actual tax (ratio of cash paid for taxes, net of any tax refunds-to-pre-tax
income). Z is Z-score (following Altman’s specification). HH is a Herfindahl-Hirschman index capturing the level of industry concentration. Indus-
try dummies are set to one for each industry, zero otherwise. Figures in parentheses show z-statistics (robust standard errors and covariances).
AUC is the area under the ROC curve. a/b/c denote significance at the 0.01/0.05/0.10 levels, respectively.

restrictions tests show that the effect of internationalization on the relationship between zero leverage and prof-
itability is significant for the high-constraints cohort only. This supports a trade-off view where less profitable
MNC facing high constraints have less reason to protect earnings and are more likely not to hold debt.
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The coefficients onnon-debt tax shields remain negative and retain significance forDOM(bar low constraints)
yet are mostly insignificant for interaction terms. While we find positive (negative) and significant relationships
(at 10 percent significance level) between the interaction terms and large size (high profitability) firms (columns
3 and 5), linear restrictions tests show the effect of internationalization on relations between non-debt tax shields
and zero leverage is significant for the high-profitability cohort only.

The results on growth opportunities show that higher market-to-book values decrease the odds of zero lever-
age for DOM except for small size and low-tax cohorts. The interaction terms indicate the absence of significant
relations for MNC with sole exception of a significant, inverse effect for the low-tax cohort.

In line with full-sample results and consistent with the financial constraints hypothesis, the coefficient on
actual tax is significant for DOM in the high-constraints, small, low-profitability, and low-actual tax cohorts.
However, coefficients on the interaction terms turn negative and significant for the respective MNC cohorts
(bar the low-tax cohort). Notwithstanding, linear restrictions tests show the effect of internationalization on
relations between actual tax and zero leverage for those subsets is statistically insignificant. This reaffirms our
prior conclusion that tax-related financial constraints considerations do not affect zero-leverage policy at MNC.

Whereas coefficients on Z-score confirm full-sample results, we note some interesting findings on industry
concentration across cohorts. Contrary to the full-sample results, industry concentration turns positive (nega-
tive) for low- (high-) constraints and large (small and low-profitability) DOM. Negative coefficients conform to
an agency perspective that competition substitutes for debt in disciplining the managers of more constrained
DOM. Concomitantly, firms eschew debt because debt is more expensive in riskier and highly competitive envi-
ronments. In contrast, the positive coefficient for the less constrained cohort endorses the financial flexibility
view that this cohort of DOM eschew debt when operating in less competitive environments. The insignificant
interaction term coefficients suggest a similar interpretation for MNC though a sole exception is the negative
and significant (at 10 percent level) coefficient for large MNC.

In sum, our evidence implies that financial constraints drive the zero-leverage policies of large, low-tangibility,
and low-tax DOM, whereas need for financial flexibility is the driving force for high-profitability DOM and low-
profitability MNC. Trade-off theory explains the capital structure decisions of large MNC with low tangibility
levels that pay high taxes, and DOM with low profitability and high levels of actual tax and tangibility.

4.3. Investment decisions and zero leverage

Our results so far provide some evidence that the pecking order and financial flexibility hypotheses dominate
the trade-off and financial constraints hypotheses in explaining the zero-leverage policy of MNC. A caveat to
the above analysis is that the explanatory variables may provide multiple interpretations. To shed further light
on the role of financial flexibility and financial constraints in motivating zero-leverage policy, we follow prior
research (see, e.g. Aivazian, Ge, and Qiu 2005; Dang 2013) and estimate a Tobin’s Q model of investment. The
model examines the relationship between zero-leverage policy and future investment (see Equation 4):

Investi,t+1 = α + β1DZL + β2CFi,t + β3CFi,tZL + β4Qi,t + β5Qi,tDZL + εi,t (4)

where, Investi,t+1 is investment of firm i at time t + 1, defined as the ratio of capital expenditures-to-total assets,
DZL is a binary variable equal to unity in zero-leverage firm-year observations, zero otherwise, CFi,t is cash flow
of firm i at time t, calculated as net income plus depreciation-to-total assets, and Qi,t is the Tobin’s Q ratio of
firm i at time t, defined as market value of equity plus book value of debt-to-total assets.

The coefficient on cash flow captures firms’ dependency on internal funds to finance future investments. The
standalone coefficient (β2) indicates the cash flow sensitivity to investment for levered firms, while the inter-
acted coefficient (β3) shows the additional effect of zero-leverage status on this relationship. If firms strategically
choose zero leverage to maintain financial flexibility and access capital markets when opportunities arise, then
their cash flow sensitivity to investment should be lower. The coefficient on Tobin’s Q captures the impact of
growth opportunities on firm investment. The standalone coefficient (β4) indicates the growth sensitivity to
investment for levered firms, while the interacted coefficient (β5) shows the additional effect of zero-leverage
status on this relationship. If firms strategically choose zero leverage, they should be able to translate growth



16 E. CHATZIVGERI ET AL.

Table 5. Firm investment and zero leverage.

Investi,t+1 = α + β1DZL + β2CFi,t + β3CFi,tDZL + β4Qi,t + β5Qi,tDZL + εi,t

(2) ALL (3) MNC (4) DOM

Constant 0.043 0.042 0.044
(83.183)a (48.614)a (63.782)a

DZL 0.005 −0.002 0.009
(3.057)a (−0.749) (4.617)a

CF 0.013 0.017 0.011
(7.906)a (6.143)a (4.968)a

CF × DZL −0.004 −0.009 −0.001
(−1.238) (−1.944)c (−0.332)

Q 0.005 0.003 0.006
(18.342)a (8.167)a (15.242)a

Q × DZL −0.003 −0.001 −0.004
(−5.949)a (−1.535) (−5.783)a

No. of obs. 18,745 6,170 12,575
R2 0.024 0.022 0.024

Table 5 presents results from panel regressions of the Tobin’s Q model of investment for firms in our sample with non-missing foreign sales data.
The dependent variable (Investi,t+1) is firm investment, defined as the ratio of capital expenditures-to-total assets. Column 1 identifies the
independent variables, while subsequent columns present results for different sub-samples. We define zero-leverage firms as those with firm-
year observations when market leverage equals zero and specify a DZL binary equal to 1, zero otherwise. CFi,t is cash flow, calculated as net
income plus depreciation-to-total assets. Qi,t is the Tobin’s Q ratio, defined as market value of equity plus book value of debt-to-total assets.
Column 2 presents the results for all firms. Columns 3 and 4 present results for multinational (MNC) and domestic (DOM) firms, respectively;
MNC (DOM) are defined as firm-year observations where the foreign sales-to-total sales ratio exceeds (is below) 0.50. Figures in parentheses
show t-statistics (robust standard errors and covariances). a/b/c denote significance at the 0.01/0.05/0.10 levels, respectively.

opportunities into higher future investment. Therefore, the impact of growth opportunities on investment for
these firms should be higher.

Table 5 shows results. Column 2 shows estimated coefficients for panel regressions of the Tobin’s Q model of
investment for all firms. The zero-leverage binary is positively relatedwith firm investment, which confirms prior
research documenting a negative relationship between leverage and investment (see, e.g. Aivazian, Ge, and Qiu
2005). While the standalone cash flow coefficient is also positive and significant, the interaction between cash
flow and the zero-leverage binary is not significant, indicating no difference for zero-leverage firms. However,
while the coefficient on growth opportunities is positive and significant, the interaction between the latter and
the zero-leverage binary is negative and significant. This indicates that zero-leverage firms are translating less
growth opportunities to investment, which supports the financial constraints hypothesis (Dang 2013).

Columns 3 and 4, show estimated coefficients for sub-samples of MNC and DOM, respectively. In contrast
to the full sample, the results for MNC reveal that the cash flow sensitivity to investment is lower for unlevered
MNC; this indicates that these firms rely less on cash flows to fund investment relative to levered MNC, a result
that is consistent with the financial flexibility hypothesis. In addition, the coefficient on the interaction between
growth opportunities and zero leverage is statistically insignificant, indicating both levered and unleveredMNC
are equally able to translate growth opportunities into investment. However, the corresponding results for DOM
(Column 4) paint a different picture. The interaction term between cash flow and zero leverage shows unlevered
DOM rely more on internal funds to finance investment relative to levered DOM.What’s more, these firms can
translate fewer growth opportunities into investment. Both results are consistent with the financial constraints
view for zero-leverage DOM.

Overall, consistent with our previous findings, the results show significant differences in the motivation of
zero leverage between MNC and DOM. In contrast to DOM, unlevered MNC seem to strategically choose zero
leverage to maintain financial flexibility, which lends further support to hypothesis H1B.

4.4. Robustness checks

We perform several robustness checks to ensure the validity of our findings. For these robustness checks, we
estimate variants of the baseline model specifications (Table 3, specifications A). To conserve space, we present
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Table 6. Robustness checks.

Degree of Internationalization

Model 1 Model 2 Model 3 Model 4
MNC 20 MNC 50 MNC 60 MNC 80

Alternative Proxies Obs. Coef. Coef. Coef. Coef.

(1) ZL binary: Almost zero-leverage 11,412 −0.080 0.114c 0.131c 0.205a

(2) MNC binary: foreign assets ratio > threshold 9,367 −0.117 0.237b 0.245b 0.442a

(3) MNC binary: foreign assets ratio > 0 & foreign sales ratio > threshold 9,196 −0.009 0.196b 0.242a 0.391a

(4) MNC binary: both foreign assets ratio & foreign sales ratio > threshold 9,196 −0.130 0.362a 0.350a 0.490a

Classification

(5) Firth logit (penalized likelihood) 11,412 −0.047 0.228a 0.249a 0.369a

Model Specification

(6) Lagged independent variables (Xt−1) 10,198 −0.111 0.221a 0.274a 0.364a

(7) Standard errors clustered at firm-level 11,412 −0.047 0.228c 0.249c 0.369b

(8) Standard errors clustered at year-level 11,412 −0.047 0.228a 0.249a 0.369a

Table 6 presents robustness tests to the baseline model (Model A) provided in Table 3. To conserve space, we suppress results for the intercept
and control variables, although they are included in the estimations. Column 1 describes the robustness checks in consecutively numbered
rows. Row 1 considers almost zero-leverage firms, defined as those with firm-year observations where Li,t < 0.05 and specifies a binary variable
equal to unity to identify almost zero-leverage firms, zero otherwise. Rows 2–4 employ alternative proxies for internationalization, specifying
a binary variable equal to unity to identify MNC when (i) the foreign assets-to-total assets ratio exceeds the predefined thresholds (row 2), (ii)
the foreign assets-to-total assets ratio exceeds zero and the foreign sales-to-total sales ratio exceeds the predefined thresholds (row 3), and (iii)
both the foreign assets-to-total assets ratio and the foreign sales-to-total sales ratio exceed the predefined thresholds (row 4). Rows 5–8 present
alternative model specifications; row 5 considers the Firth model, row 6 introduces lagged independent variables, while rows 7 and 8 employ
clustered standard errors at the firm- and year-level, respectively. Column 2 presents the number of firm-year observations, while each of the
subsequent four columns presents coefficient estimates of the MNC binary for pertinent thresholds of internationalization. The thresholds are
0.20 in Model 1, 0.50 in Model 2, 0.60 in Model 3, and 0.80 in Model 4. a/b/c denote significance at the 0.01/0.05/0.10 levels (robust standard
errors and covariances, unless otherwise stated), respectively.

robustness checks in summary format as consecutively numbered rows in Table 6. Column 2 presents the num-
ber of firm-year observations, while each of the subsequent columns presents coefficient estimates of the MNC
proxy.

One may argue that our proxy for zero leverage does not consider firms with such marginal levels of leverage
that could be classified as cases of extreme debt conservatism. For robustness, we re-estimate all models con-
sidering almost zero-leverage firms, defined as those with firm-year observations where Li,t < 0.05 and specify
a binary variable equal to unity for almost zero-leverage firms, zero otherwise (El Ghoul et al. 2018; Strebulaev
and Yang 2013). The results of this test (Table 6, row 1) affirm those our baseline model.

Second, while our baseline proxy for internationalization (foreign sales-to-total sales ratio) is the oldest and
most commonly used measure of firm internationalization (Marshall, Brouthers, and Keig 2020), it may fail to
capture firms’ true international scope or presence. For example, under this measure, exporting firms could be
defined asMNC even if they do not have any assets outside their home country (Erel, Jang, andWeisbach 2020).
For robustness, we also use the foreign assets-to-total assets ratio and specify the MNC binary equal to unity if
the foreign assets-to-total assets ratio exceeds the previously defined thresholds as per our baseline model, zero
otherwise. The results presented in row 2 are consistent with those in our baseline model.

However, a caveat is that this measure may still mis-classify certain firms as MNC. For instance, firms that
own and operate foreign assets (or subsidiaries) as offshore production sites serving an otherwise non-exporting
parent would be classified as MNC under this measure. We perform two additional robustness checks, using
composite definitions for MNC that combine the previous two measures. In row 3, we specify the MNC binary
equal to one if the foreign assets-to-total assets ratio is greater than zero and the foreign sales-to-total sales ratio
exceeds the pre-defined thresholds, zero otherwise. In row 4, we specify theMNC binary equal to one if both the
foreign assets-to-total assets ratio and the foreign sales-to-total sales ratio exceed the pre-defined thresholds. In
both cases our baseline results remain unchanged.

Fourth, another concern might be that the smaller number of zero-leverage firm-year observations might be
introducing a class imbalance problem in our setup. This links to the broader debate on the use of conventional
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logistic regression for data in which events are rare, given the maximum likelihood estimation of the logistic
model is well-known to suffer from small-sample bias – the latter being strongly dependent on the number
of cases in the less frequent of the two categories. The problem is not specifically the rarity of events per se
(i.e. the ratio of positive-to-negative outcomes), but rather the possibility of a small number of cases on the
rarer of the two outcomes (i.e. in our case, the number of zero-leverage firm-year observations). Our baseline
regressions have a total of 11,412 firm-year observations, out of which, 1,467 represent zero-leverage outcomes.
While this does not classify as a small number for the rarer outcome from a statistical point of view, we still
perform a robustness test where we instead use the Firth model (King and Zeng 2001), a general approach to
reducing small-sample bias in maximum likelihood estimation. The results presented in row 5 are in line with
our baseline findings.

Fifth, one may argue that the use of contemporaneous control variables may lead to simultaneity or reverse-
causality issues. For example, it is possible that zero-leverage firmsmay have more resources available to expand
internationally and, as such, zero leverage could be driving internationalization rather than the other way
around. To alleviate this concern,we re-estimatemodels lagging covariates by one year and show that the baseline
results do not change (see row 6).

Finally, observations within the same firmor yearmay be correlated due to unobserved firm-level factors (e.g.
management practices and corporate culture) or factors related to the broader macroeconomic environment
affecting all firms in a given year. To account for potential within-cluster correlation of the regressors and errors,
we re-estimate all models using cluster-robust standard errors and covariances at the firm- or year-level. In both
cases, our findings in rows 7 and 8 show that our main results hold.

However, Amini et al. (2021) argue that if conventional models, such as logistic regression are employed
without considering nonlinearities and complex interactions, there is a risk of misidentifying the determinants
of capital structure (and, in our case, zero leverage). They suggest thatmachine learning (ML) techniquesmay be
better suited to classify a large array of determinants. Therefore, in addition to our previous robustness checks,
we develop an ML experimental protocol based on the widely accepted Random Forest (RF) method (Li et al.
2019; Menze et al. 2009), which evaluates the importance of MNC in discriminating between zero-leverage and
levered firms. The selection of RF, an ensemble ML method based on the Gini impurity calculation, provides
an additional test of the significance of the MNC feature. The latter was tested against 16 other features as in
our baseline model. All features were scrutinized via an extensive ML protocol that is based on two overlapping
building blocks. The first block is related to the implementation of RF as feature importance mechanism and
the second block is the utilization of RF as classifier.20 Results presented in Figure 2 verify the importance of the
MNC and other main features from our baseline model.

5. Conclusions

Despite the acknowledged benefits of debt, a persistent and puzzling empirical irregularity is that many
firms adopt zero-leverage policies including a non-negligible number which have increased their international
presence. To date, no study has attempted to explain the effect of internationalization on the zero-leverage phe-
nomenon. Our study contributes early evidence by examining whether internationalization affects the odds of
zero leverage.

Our main result shows the odds of zero leverage increase in the level of internationalization. This finding is
robust to alternative levels of internationalization with the odds of zero leverage increasing in internationaliza-
tion both statistically and economically. For all firms, no sole capital structure theory can predict zero leverage.
The odds of zero leverage are greater for smaller firms or firms paying higher taxes because of financial con-
straints these firms face. In contrast, the odds of zero leverage are greater for firms holding larger cash reserves
because firms desire financial flexibility. Pecking order theory predicts the odds of zero leverage are lower for
high-growth firms and higher for firms with lower probability of bankruptcy.

Further analysis reveals significant variations in the underlying dynamics of zero leverage between DOM
and MNC. Our results for DOM suggest that a combination of pecking order theory and financial constraints
considerations are primary drivers of zero leverage. However, pecking order and financial flexibility concerns
are more important for MNC. Segmenting our sample into different cohorts sheds further light and leads to our
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Figure 2. Feature importance using random forest classifier. This figure presents results using a RandomForest classifier that evaluates the impor-
tance of baseline model variables (features) in discriminating between zero-leverage and levered firms. Feature importance scores are presented
on the vertical axis. The features are presented on the horizontal axis and defined in Appendix Table A.1. and in Table 1. AUC is the area under the
ROC curve.

third result. The zero-leverage policies ofMNCare conditional upon the level of financial constraints. Financially
constrained MNC behave more like DOM. In contrast, for less financially constrained MNC, the odds of zero
leverage increase because of the need to maintain financial flexibility. We obtain a fourth result by modelling
the investment policies of levered and zero-leverage firms. Whereas MNC strategically choose zero leverage to
maintain financial flexibility, unlevered DOM are driven by financial constraints.

Overall, we provide new insights on the effects of internationalization on zero-leverage policy. Future research
could shed further light on the underlying dynamics affecting the zero-leverage decision ofMNC and the effects
of this policy on firm performance. For example, other areas of interest that fall outside the scope of this study
could include the potential impact of agency costs, foreign exchange risk, and political risk on the zero-leverage
decision of MNC. Finally, although our sampled UK firm-years likely represent the population due to the UK’s
dominant role in the global economy, caution is needed in generalizing our results to other regions. Future
research could analyze multiple countries, while considering country-specific cultural, political, regulatory, and
economic factors.

Notes

1. The initial BEPS action plan was first published by the OECD in July 2013 and set out 15 BEPS actions. In October 2015 the
OECD and G20 published final reports outlining consensus recommendations. More recently, in October 2021, more than 135
countries have agreed to the plan, which represents the biggest corporate tax reform in the last century. It includes a 15 per
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cent global minimum effective corporate tax rate, and new rules to force MNC to declare profits and pay more in the countries
where they do business (for details, see https://www.oecd.org/tax/beps/).

2. These authors build upon existing capital structure research including Frank and Goyal (2003; 2009), Myers (1977), Rajan and
Zingales (1995), and Titman and Wessels (1988).

3. Empirical research on capital structure comprises, though is not limited to, studies investigating determinants of capital struc-
ture, the effect of capital structure on stock returns, and the relationship between capital structure and market timing. To
keep our task manageable, we overview evidence on capital structure determinants without intending to lessen the impor-
tance of any excluded studies. For evidence on the interaction between capital structure and returns, see George and Hwang
(2010), Gomes and Schmid (2010), Hamada (1972), Muradoglu and Sivaprasad (2012a; 2012b), and Penman, Richardson,
and Tuna (2007); for evidence on market timing, see Alti (2006), Baker and Wurgler (2002), and Mahajan and Tartaroglu
(2008).

4. According to Admati et al. (2018, 148) ‘the leverage ratchet effect implies that leverage begets more leverage. Because past leverage
decisions distort future leverage choices, capital structure becomes history-dependent’. This implies that firms consider their future
financial flexibility when considering debt financing.

5. We note that hypotheses H1A andH1B may hold simultaneously for different categories ofMNC.We set out to determine which
hypothesis has stronger empirical support; specifically, if financial flexibility considerations dominate financial constraints in
driving MNC zero-leverage policy.

6. Logistic analysis is used elsewhere to examine conservative financial policy (see Minton and Wruck 2001).
7. See sections 3.3 and 3.4 and Appendix Table A.1.
8. https://www.investmentmonitor.ai/uncategorized/where-are-the-global-hotspots-for-mnc-subsidiaries/
9. Prior research shows that MNC favour strategic locations that enable access to capital markets (Meyer and Benito 2016) and are

globally connected (Goerzen, Asmussen, and Nielsen 2013). What makes the UK a particularly attractive hub for MNC are its
financial markets that enable access to capital through a diverse range of investors and financing options, and its geographical
location that offers easy access to markets in the US, Europe, Asia, and Africa.

10. For robustness, we also consider firms with almost zero leverage, defined as those with firm-year observations where Li,t < 0.05
and specify a binary variable equal to unity to identify almost zero-leverage firms, zero otherwise (Strebulaev and Yang 2013;
El Ghoul et al. 2018). We obtain comparable results; see Section 4.4.

11. Various definitions exist for internationalization (seeAggarwal et al. 2011, for a detailed summary).We followprior research and
use the ratio of foreign sales-to-total sales (Chen et al. 1997; Park, Suh, and Yeung 2013). For robustness, we use the ratio of for-
eign assets-to-total assets as well as a compositemeasure combining the twometrics and obtain comparable results – see Section
4.4. for details. The percentage threshold defining internationalization (MNC) varies across studies from 0 < Mi,t ≤ 1 although
results are largely consistent. While our base definition isMi,t > 0.5, we vary this threshold at intervals between 0 < Mi,t ≤ 1.
See Section 4.2. In unreported robustness checks, we also use a continuous measure to defineMNC (see Guedhami et al. 2022),
namely the ratio of foreign sales (assets)-to-total-sales (assets) and obtain comparable results. Nonetheless, we call for caution
in interpreting the results using this proxy, because they pertain to the effect of a unit increase in the foreign sales (assets) ratio
on the log-odds of zero leverage and, as such, do not specifically address our research question on the effect of MNC on zero
leverage.

12. Appendix Table A.1. defines all variables together with their expected and observed signs.
13. Others use cash holdings to proxy future financial constraints (Erel, Jang, and Weisbach 2015). The difference between the

financial constraints and financial flexibility hypotheses is that under the former firms do not raise debt because they lack
external financing whereas under the latter debt is not raised for strategic reasons (Dang 2013).

14. We re-estimate all models, first, using cluster-robust standard errors and covariances at the firm- or year-level and, second,
lagging covariates by one period. In both cases, the main results are not materially affected – see Section 4.4. for details.

15. The standalone coefficients indicate relationships between the control variables and zero leverage for DOM. The coefficients
on interaction terms show the additional effect of MNC status on these relationships. We obtain the full effect of MNC on
relationships between variables and zero leverage by summing the standalone and interaction coefficients (β̂iXi + β̂jXiDMNC).
We perform linear restriction tests of the null hypothesis: H0: β̂iXi + β̂jXiDMNC = 0. See Table A.1 for key findings. Further
detailed results are available upon request.

16. Interpreting theMNC dummy in the augmented specification is more difficult as it represents the effect of MNCwhen all other
explanatory variables equal zero. Since these are continuous variables, it is unlikely they equal zero often, if at all, which renders
the coefficient on MNC relatively meaningless by itself.

17. Model 1 is the exception with a positive, significant coefficient on the interaction term (MNC×Cash) though we caution that
this model presents a rather broad definition of internationalization.

18. We construct the financial constraints index for each firm-year observation following Whited and Wu (2006).
19. We usemedian values as the cut-off point. In unreported results we use themean as the cut-off point. The results are comparable.
20. Both blocks are part of a wider simulation that runs several iterations to verify the importance of the proposed feature. The

simulation considers a constant change of the RF random state with 200 and 100 estimators for the first and second blocks,
respectively. The experimental protocol is also equipped with the calculation of the Area Under the Curve (AUC) values that
we calculate in every iteration, and we report the average value.

https://www.oecd.org/tax/beps/
https://www.investmentmonitor.ai/uncategorized/where-are-the-global-hotspots-for-mnc-subsidiaries/
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Appendix

Table A.1. Definitions of Variables and Key Output

Variable Variable Full Name Definition
Motivation/ CS

Theories
Expected
Sign

Observed
Sign
(ALL)

Observed
Sign
(DOM)

Observed
Sign
(MNC)

Sum Coeffs
β̂iXi +

β̂jXiDMNC

ZL Zero leverage Binary variable equals 1 if market leverage
(short-term debt (BS047) and long-term debt
(BS051)-to-short-term debt (BS047), long-term
debt (BS051) and market capitalisation (RR902))
equals zero (0), 0 otherwise.

MNC Internationalization Binary variable equals 1 if the ratio of foreign
sales-to-total sales (08731) exceeds a specified
threshold, 0 otherwise. Source: WorldScope.

Trade-off
Financial Constraints
Financial Flexibility

–
+
+

+

SIZE Size Natural logarithm of total assets (BS035). Pecking Order
Trade-off
Financial Constraints

+/–
–
–

– – – –

CASH Cash ratio Ratio of cash and cash equivalents (BS010)-to-total
assets (BS035).

Pecking Order
Trade-off
Financial Constraintsc

Financial Flexibility

+
–
+
+

+ + NS +

TANG Tangibility
(asset structure)

Ratio of fixed tangible assets (RR879)-to-total
assets (BS035).

Pecking Order
Trade-off
Financial Flexibility
Financial Constraints

–
–
+
–

NS – + +

PROF Profitability Return on assets (operating income (IS033) plus
depreciation (IS070)-to-total assets (BS035)).

Pecking Order
Trade-off

+
– NS + – NS

NDTS Non-debt tax
shields

Ratio of depreciation (IS070)-to-total assets
(BS035).

Trade-off + – – NS –

GROW Growth Market-to-book value ratio (F0940) (market
capitalization-to-total book value).

Pecking Order
Trade-off
Financial Flexibility

–
+
+

– – NS –

(continued)
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Table A.1. Continued

Variable Variable Full Name Definition
Motivation/ CS

Theories
Expected
Sign

Observed
Sign
(ALL)

Observed
Sign
(DOM)

Observed
Sign
(MNC)

Sum Coeffs
β̂iXi +

β̂jXiDMNC

ACTAX Actual tax Ratio of cash paid for taxes, net of any tax refunds
(CF073)-to-pre-tax income (RR001).

Trade-off
Financial Constraints

–
+ + + – NS

Z Z-score Altman’s (1968) Z-score: Pecking Order
Trade-off
Financial Constraints

+
–
–

+ + +† +
Z = 1.2X1 + 1.4X2 + 3.3X3 + 0.6X4 + X5
where X1 = ratio of working capital (RR150)-

to-tangible assets (RR879); X2 = ratio of
retained earnings (BS065)-to-tangible assets
(RR879); X3 = earnings before interest and
tax (RR803)-to-tangible assets (RR879); X4 =
market value of equity (RR250)-to-total liabilities
(RR005); X5 = sales (RR800)-to-tangible assets
(RR879).

HH Herfindahl-
Hirschman
index

HHmeasure of industry concentration as follows:

HH =
I∑

i=1
s2ijt

where, s i,t is the market share of firm i in industry j
and year t. We calculate HHI for each industry and
year. Lower values imply many competing firms
operate in an industry. Higher values infer that
market share is concentrated in a few large firms.

Agency Theory
Financial Constraints

–
–

NS NS NS NS

This table provides additional details on our variables obtained from Bloomberg and WorldScope (all variables sourced from Bloomberg except the foreign sales ratio; bracketed codes are respective
Bloomberg or WorldScope variable codes). The Expected Sign column shows the expected signs on zero leverage. The columns on Observed Signs show signs observed in Table 3. ALL shows results
from specification A; DOM and MNC present results from specification B from the standalone (β̂iXi) and interacted terms (β̂jXiDMNC ), respectively. The final column shows signs of the summed
coefficients (β̂iXi + β̂jXiDMNC ) from specification B; significance is determined by tests of the null: β̂iXi + β̂jXiDMNC = 0. NS indicates no significance.
cCash can also proxy for future financial constraints.
†Coefficient is statistically significant in models 3 and 4 (see Table 3).
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