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The New Strategy of High-Tech Companies – 
Hidden Sources of Growth

Abstract

The recent increase in the share of zero-leverage firms 
is most pronounced in the Software and Services, 
Hardware Equipment, and Pharmaceutical and 

Biotechnical industries. The reasons for these industries’ 
conservative debt policies are not fully disclosed. How 
companies in technological sectors manage to perform 
well attracting no debt and losing debt tax shield benefits 
is a mystery. This study aims to determine why high-tech 
firms are less likely to have debt in their capital structure. 
On a sample of US-based firms from the RUSSELL 3000 
index for the past 12 years, we show the factors leading to 
a zero-debt structure. After dividing the sample into high-
tech and non-high-tech subsamples, we demonstrate the 

gap between zero-debt motives for technological and tra-
ditional sectors. We show that the common determinants 
of the corporate structure cannot fully explain why high-
tech firms choose a zero-debt policy. Testing the possible 
motives of debt financing avoidance, we find that high-
tech firms are more financially constrained than non-high-
tech firms. We further show that unconstrained high-tech 
firms may avoid debt to maintain their financial flexibility. 
On top of that, managerial entrenchment also adds to the 
zero-leverage choice of high-tech companies. This study’s 
results are helpful for top-management teams and inves-
tors since they shed light on the specific style of financing 
choice for technological firms.
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Introduction
During the last three decades, the proportion of 
companies raising no debt increased from about 8% 
in 1988 to 30% in 2013 (Bessler et al., 2013). More 
than 34% of companies between 1996 and 2015 
were zero-leverage at a certain point in time (Lot-
faliei, Lundberg, 2019). The trend for conservative 
debt policies could be found on both developed and 
emerging markets (Cui, 2020; Ghoul et al., 2018; 
Yasmin, Rashid, 2019). Earlier research notes that 
although zero-debt firms are not limited to specific 
industries, information technology and healthcare 
represent their most significant share, as illustrated 
in Figure 1. 

During the same period, the market faced structural 
changes with the constant growth of high-tech firms. 
The success of technology firms has led researchers 
to explore their organizational structure and deci-
sion-making more intently. As capital structure is 
considered one of the most critical corporate deci-
sions, exploring factors affecting high-tech firms’ 
debt-to-equity ratio requires more attention.

Following the sectoral view, we find that pharma-
ceuticals, biotechnology, software, and hardware 
represent the highest fraction of zero-leverage firms 
as of 2016 (see Table 1). The concentration of ze-
ro-leverage firms in high-tech industries is consis-
tent with real-life experience. High-tech firms with 
highly specialized products and a high fraction of 
intangible assets enforce higher costs on their staff, 
the users of their products, suppliers, and potential 
debtholders in the event of bankruptcy.

Although attempts have been made over the last sev-
eral decades to expand the theoretical basis for op-
timal corporate structure choice, the zero-leverage 
puzzle still lacks a theoretical basis. Classical capi-
tal structure theories fail to explain the increased 
propensity of firms to follow zero-leverage policies 
(Graham, 2003). However, there are many ideas be-
hind the choice of zero-leverage policy, including 
financial constraints (Devos et al., 2012), financial 
flexibility (DeAngelo et al., 2011), agency problems 
(Butt, 2020), and signaling (Miglo, 2020). Despite 
numerous attempts to explain this phenomenon, 
there is still a large gap between theoretical and em-
pirical evidence from different sectors.

Given the specifics of high-tech firms and the high 
concentration of zero-debt firms in high-tech sec-
tors, we look for the difference between the zero-
leverage motives for high-tech and non-high-tech 
firms in this paper. Papers on the capital structure of 
high-tech firms have not yet reached a consensus on 
the reasons for firms avoiding debt (Coleman, Robb, 

2012; Aghion et al., 2014). So, we contribute to the 
literature by demonstrating the different motives for 
zero debt at high-tech and non-high-tech firms and 
comprehensively analyzing high-tech firms’ capital 
structure choices.

One more unique feature of the high-tech sector 
that has not been discussed above is its geographical 
concentration. In the United States, the high-tech 
firms are concentrated in four centers (Silicon Val-
ley, San Diego, Seattle, and Washington, D.C.), mak-
ing the US economy the best laboratory for studying 
the features of high-tech companies. Dealing with 
firms from one country also allows us to focus on 
firm-level and industry-level factors of zero-lever-
age so that the results are not biased by country-lev-
el cultural differences (El Ghoul et al., 2018).

Our key results are the following. We first argue that 
classical determinants of capital structure cannot 
explain the high share of high-tech firms with zero 
leverage. We show that zero-leverage policies are of-
ten the result of financial constraints rather than the 
deliberate choice of high-tech firms. However, high-
tech firms also choose a conservative debt policy for 
financial flexibility which means that with the grow-
ing share of high-tech firms, we expect to see lower 
interest in the corporate debt market. Finally, we 
show that high-tech firms with higher shares of in-
sider ownership may choose a zero-leverage policy 
because of managerial entrenchment. 

We contribute to the literature with a thorough com-
parative analysis of zero-debt policy at high-tech 
firms. Previous studies either provide the results 
of various determinants testing for a zero-leverage 
sample of US-based firms (Dang, 2013) and firms 
from developed markets (Bessler et al., 2013), or a 
divided sample based on a selection parameter, such 
as dividend-paying status (Strebulaev, Yang, 2013). 
Unlike these studies, this paper considers high-tech 
firms separately and in contrast to firms from tra-
ditional sectors to promote a more in-depth under-
standing of the capital structure choice of the most 
capitalized industries in the US. Moreover, we in-
vestigate several possible motives for choosing zero-
leverage (financial constraints, financial flexibility, 
managerial entrenchment), allowing us to obtain a 
broader picture of high-tech firms’ financing poli-
cies. 

The share of companies with conservative leverage 
or zero debt policies is also increasing on emerging 
capital markets (Machokoto et al., 2021; Ghoul et al., 
2018). An analysis of firms from 21 emerging mar-
kets (Asia, South and Central America, East Europe, 
Africa) showed the predominance of financial flex-
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would be for emerging capital markets and develop 
strategies for optimal capital structure choices by 
technology companies. 

Literature Review and Development of 
Hypotheses
While many attempts have been made to broaden 
the theoretical basis for optimal corporate structure 
selection, the zero-leverage puzzle has no theoretical 
rationale. Standard capital structure theories (trade-
off theory, pecking order theory) fail to explain why 
many firms follow a zero-debt policy (Myers, Majluf, 
1984; Fisher, 1933).

Graham (2003) found some factors that offset the 
debt tax shield, which leads to an ‘underlevered puz-
zle’ and a conservative capital structure policy. Later, 
Minton and Wruck (2001) investigated the low le-
verage puzzle and found that financial conservatism 
is widespread, not limited to specific industries and 
countries. 

As this growth in the share of companies without 
debt goes hand in hand with the growth of compa-
nies in the high-tech sectors (Bessler et al., 2013), 
the latter firms deserve special attention. High-tech 
firms differ in several ways from traditional sec-
tors. First, high-tech firms are more R&D intensive, 
which leads to more significant uncertainty of out-
comes and greater risks. Here the asymmetric in-
formation problem is added since the insiders have 
more information on the probability of the firm’s 
success. As soon as the high-tech firms’ products 
are, in general, more specific, outside investors face 
difficulties with cash flow forecasting.

Moreover, evidence shows that high-tech firms are 
smaller (Talberg et al., 2008) and, in general, young-
er, which goes in line with the greater prevalence of 
riskier firms participating in recent IPOs (Bessler 
et al., 2013). As a result, high-tech firms meet the 
demand for higher risk premiums on external fi-
nancing (Hart, Moore, 1994, Rampini, Viswanathan, 
2010). Thus, we focus our research on the zero-le-
verage choice of high-tech firms. 

We contribute by identifying the difference in capi-
tal structure choice of high-tech and non-high-tech 
firms based on the determinants and applicable the-
ories levels. We focus on common capital structure 
determinants (size, tangibility, profitability, growth 
opportunities) and three possible theoretical expla-
nations of zero-leverage policy: financial constraints, 
financial flexibility, and managerial entrenchment. 

ibility as the major reason to choose a zero-leverage 
policy, which is followed by the motive of financial 
constraints (Iliasov, Kokoreva, 2018). That is not 
surprising keeping in mind the specifics of emerging 
markets that leads to higher barriers for capital ac-
cess: asymmetry of information, high levels of state 
ownership, and the presence of pyramidal owner-
ship structures (Bekaert, Harvey, 2003; Buchanan et 
al., 2011; Sprenger, Lazareva, 2021). Although the 
research shows the relevance of financial constraints 
and financial flexibility for emerging market firms, 
there are no insights into the choice of capital struc-
ture by high-tech firms.  Moreover, the research on 
high tech companies in emerging markets is chal-
lenging at the moment given the small amount of 
available data.  

Still, we have at least two reasons why the results 
of our paper could be of interest for  high-tech in-
dustries on emergency markets. First, the results of 
zero-leverage policy on emerging markets revealed 
that the major determinants of zero debt policy are 
those connected with the unpredicted future results 
of the firm (Iliasov, Kokoreva, 2018), which is es-
pecially relevant for high-tech firms. Secondly, it 
was shown that the significance of macroeconomic 
parameters is lower than internal corporate factors. 
Thus, based on research in developed capital mar-
kets, we can anticipate how relevant these results 

Table 1. Distribution of zero-leverage  
firms by sectors in the US

Industry % of ZL
Pharmaceuticals, Biotechnology, and Life Sciences 37
Software and Services 36
Technology Hardware and Equipment 28
Retailing 26
Semiconductors and Semiconductor Equipment 25
Health Care Equipment and Services 22
Automobiles and Components 21
Consumer Durables and Apparel 21
Commercial and Professional Services 17
Consumer Services 16
Transportation 14
Capital Goods 11
Telecommunication Services 8
Food Beverage and Tobacco 8
Energy 7
Household and Personal Products 7
Media 7
Materials 6
Food and Staples Retailing 6
Source: Capital IQ and authors’ calculations.
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Figure 1. The percentage of zero-leverage  firms from 2004 to 2015

Source: authors.

* Including firms from RUSSEL 3000 index relating to Software and Services, Technology, Hardware and Equipment, Pharmaceuticals, 
Biotechnology, and Life Sciences. 

Non-high-tech firmsHigh-tech firms*  

35

30

25

20

15

10

5

%

2004       2005      2006       2007      2008       2009       2010      2011       2012       2013      2014       2015

Common capital structure determinants as drivers 
of zero-leverage choice

Previous research defined a set of indicators likely 
to have a higher predictive power of debt-to-equi-
ty level choice (Rajan, Zingales, 1995; Hang et al., 
2018). The four indicators we focus on in our study 
are size, profitability, asset tangibility, and growth 
opportunities. We call them common determinants 
in our study.  

Hadlock and Pierce (2010) show that the size of a 
firm negatively correlates with the probability that 
the firm follows a zero-debt policy. Similarly, a firm 
with higher total assets has a better reputation and 
is more likely to obtain favorable conditions for debt 
(Saona et al., 2020). We expect that high-tech firms 
are smaller than their counterparts from traditional 
industries in terms of assets.

Tangible assets allow firms to decrease the cost of 
debt financing, as they could serve as collateral for 
bank loans (Molina, 2005). In the case of default, 
debt-holders will more likely convert tangible assets 
to cash. Therefore, tangibility is supposed to have a 
positive relationship with leverage. Despite the in-
crease in the debt supply, no evidence was found for 
the impact of tangibility on the demand side, sug-
gesting a declining propensity for zero leverage (Mo-
rais et al., 2020). We anticipate that high-tech firms 

have fewer tangible assets than non-high-tech firms, 
leading to a higher probability of zero-leverage. 
According to the pecking order theory, more profit-
able firms are less likely to initiate debt financing as 
they have sufficient internal financing. On the oth-
er hand, the high profitability of a firm serves as a 
positive sign for banks to attract more debt (Morais 
et al., 2020). Therefore, it is not clear how profitabil-
ity affects the propensity to choose a zero-leverage 
policy. There is no confidence about whether high-
tech firms are more or less profitable than non-
high-tech firms. However, technology-based firms 
are often more volatile, reducing the mean value for 
the whole sector. 
The market-to-book ratio demonstrates investor ex-
pectations relating to a firm’s growth opportunities. 
A high market-to-book ratio means that investors 
are confident in the firm’s prospects. A company’s 
growth opportunities are directly related to the fi-
nancial resources the company needs. From the per-
spective of pecking order theory, for companies with 
high growth opportunities, investment needs exceed 
retained earnings, which means that external sourc-
es must be raised, resulting in a high debt burden. 
However, in the environment of high information 
asymmetries (which is especially true for high-tech 
firms), investors with a lack of knowledge regarding 
the firm’s value and future growth opportunities ask 
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should be used to measure the level of financial con-
straint. Diamond (1989) noticed that constrained 
firms are less likely to have a credit history; they 
often lack tangible assets commonly used as collat-
eral. Eisfeldt and Rampini (2009) explored whether 
such firms often rely on lease financing rather than 
external financing to buy an asset. These firms usu-
ally switch to debt financing when the financial con-
straints relax and the cost of debt decreases. 

As dividend payouts and share repurchases compete 
with capital investments for funds, firms with invest-
ment opportunities and a high external finance cost 
must reinvest most of their net income. Therefore, 
financially constrained firms are less likely to pay 
dividends or repurchase shares before the observa-
tion date. Korajczyk and Levy (2002) use a combina-
tion of a high retention rate and existing investment 
opportunities.

Another measure, the KZ Index, introduced by Ka-
plan and Zingales (1997), uses five variables to es-
timate financial constraints: cash flow, market-to-
book, leverage, dividends, and cash holdings. The 
index was updated by Hadlock and Pierce (2010), 
who characterized a financially constrained firm as 
a small young firm with limited access to debt fi-
nancing or with a poor reputation. As with the KZ 
Index, the research applies the coefficients devel-
oped for the size-age (SA) index in the subsequent 
research (Farre-Mensa, Ljungqvist, 2016).

As high-tech companies are generally younger, 
smaller, and have fewer tangible assets in their asset 
structures, we expect financial constraints to be a 
relevant driver of the sustainable choice of zero-le-
verage (Talberg et al., 2008). There is much evidence 
indicating that high-tech firms tend to be riskier 
due to their products’ intangible nature, which leads 
to a high level of uncertainty among potential debt-
holders (Coleman, Robb, 2012). Moreover, high-
tech firms are involved in innovations that lead to 
more volatile cash flows due to the high uncertainty 
of investment outcomes. As a result, high-tech firms 
tend to face a higher cost of debt and risk premi-
um required by shareholders. Financial constraints 
for innovative firms mean potential problems with 
credit access, especially in times of crisis (Hall et al., 
2016).

We, therefore, present our second hypothesis. 

H2: High-tech firms are more financially constrained 
than non-high-tech firms, often resulting in a zero-
debt policy

We expect that high-tech firms are more financially 
constrained, which is one reason high-tech dem-
onstrate a large proportion of zero-debt firms. We 

for higher premiums (Myers, Majluf, 1984), result-
ing in lower debt ratios.

Moreover, adherents of the trade-off theory con-
clude that companies with high growth opportuni-
ties will have lower debt burdens due to the high 
potential costs of financial distress. Thus, capital 
structure theories provide different explanations for 
the growth opportunities’ role in conservative debt 
policy. Still, empirical evidence shows that debt ra-
tios are negatively related to a market-to-book ratio 
(Frank, Goyal, 2009). We expect that the high-tech 
firms demonstrate higher market-to-book ratios 
and, consequently, a greater propensity of zero-le-
verages.

To summarize, at least three of the four common 
determinants of capital structure, namely size, tan-
gibility, and growth opportunities, can positively 
affect the propensity toward zero-leverage policies 
for high-tech firms. Firm size and asset tangibility 
are naturally lower for high-tech firms, which on 
average increases uncertainty and reduces financial 
leverage, and thus increases the propensity for zero-
leverage policies. Growth opportunities can increase 
leverage in a perfect market. However, high infor-
mation asymmetry in an emerging market leads to 
a significant increase in the cost of debt due to a 
serious increase in risk, which together leads to the 
popularity of zero-debt policies. 

In other words, we expect that the common deter-
minants of capital structure are relevant for high-
tech and non-high-tech firms. Moreover, we expect 
to find a higher probability that high-tech firms are 
unlevered. Thus, our first hypothesis is as follows: 

H1. There is a persistent difference in the likelihood 
of choosing a zero-leverage policy between high-tech 
and non-high-tech firms that is not fully driven by 
common determinants of capital structure.

However, we assume common factors cannot fully 
explain the difference in the number of zero-lever-
age firms between high-tech and non-high-tech 
companies. Thus, our further research focuses on 
capturing the peculiarities of high-tech firms’ mo-
tives to follow a zero-debt strategy. 

The financial constraints hypothesis

The financial constraints hypothesis is broadly used 
in the literature to explain why firms are debt-free. 
The financial constraints hypothesis refers to a 
forced motive to stay unlevered as constrained firms 
face costly external financing. 

While most scholars accept the importance of this 
factor, there is no clear answer on which proxy 
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thus assume that the choice of constrained and un-
constrained firms differs and should be approached 
separately. 

The financial flexibility hypothesis

There is much evidence that financially constrained 
firms are more debt-free than unconstrained firms 
(Devos et al., 2012; Dang, 2013; Cunha, Pollet, 
2020). While it seems easy to explain why finan-
cially constrained firms stay unlevered, it is much 
more challenging to find the incentives for uncon-
strained firms that deliberately maintain zero-lever-
age (Bessler et al., 2013). 

Another explanation of why firms maintain zero 
leverage is the financial flexibility hypothesis. The 
firm’s financial flexibility is defined as a firm’s abil-
ity to respond to unfavorable market conditions in 
a value-maximizing manner. In contrast to finan-
cial constraints, the financial flexibility motive is a 
deliberate choice of firms to stay unlevered. When 
the firm is temporarily unlevered, it accumulates 
cash to save its debt capacity for future investment 
projects (Gamba, Triantis, 2008, Favara et al., 2021). 
Consequently, unlike financially constrained firms, 
such firms strategically maintain zero leverage to be 
more flexible in the future and preserve debt capac-
ity for market downturns (Dang, 2013). 

Bessler et al. (2013) describe financial flexibility as a 
firm’s ability to react to sharp changes in economic 
conditions and investment opportunities. It is more 
critical for high-tech firms than firms in tradition-
al industries. Thus, the motive is particularly pro-
nounced for firms with future growth opportunities.

While the financial flexibility motive is under-
studied for the zero-leverage policy, in contrast to 
(Lundberg, Lotfaliei, 2020), we suppose that finan-
cial flexibility plays a vital role for high-tech firms. 
High-tech industries are high-growth industries 
where firms must be flexible in their investment pol-
icies. At the same time, financial flexibility should 
be an essential motive only for companies without 
significant financial constraints. That leads us to the 
third hypothesis.

H3: The financial flexibility motive for zero-leverage 
is stronger for high-tech firms than for non-high-tech 
firms

The managerial entrenchment hypothesis

Another possible explanation for zero-leverage is 
the managerial entrenchment hypothesis (Strebu-
laev, Yang, 2013). 

The supporters of this hypothesis find a positive re-
lationship between managerial entrenchment and 
the debt ratio. Some authors argue that entrenched 
managers maintain zero leverage to protect their hu-
man capital (Fama, 1980). At the same time, others 
claim that a conservative debt policy allows man-
agement to reap the corporate benefits of decreasing 
interest payments (Stulz, 1990).

One of the main features of managerial entrench-
ment is a high percentage of shares owned by the 
CEO or insiders. Strebulaev and Yang (2013) test the 
managerial entrenchment theory on a sample of US-
based firms and obtained supportive results. They 
find evidence that firms stay unlevered by weak gov-
ernance mechanisms. They show that family firms 
and firms with higher CEO ownership and longer 
CEO tenure are more likely to have zero debt, espe-
cially if boards are smaller and less independent.  

Our fourth hypothesis is as follows. 

H4: Managerial entrenchment in high-tech firms in-
creases the probability of a zero-leverage policy 

Following Strebulaev and Yang (2013), we believe 
managerial entrenchment significantly impacts stay-
ing unlevered. Moreover, we suppose that high-tech 
companies are less diversified on average than tradi-
tional industries. Thus, in line with arguments by (Ji 
et al., 2019), we believe that managerial entrenchment 
has a more significant effect on corporate decisions.

Data and Methodology
Sample

We collected annual financial data from the Bloom-
berg database and non-financial data from the Capital 
IQ database for 2004-2015. The entire sample consists 
of large and mid-cap firms from the RUSSEL 3000 in-
dex, excluding utilities and financial companies due 
to differences in their business models. There were 
2,189 firms in 2004 and 2,242 firms in 2015 in the 
initial sample. We divided the sample into two sub-
samples according to the CIQ industry classification. 
The first subsample represents high-tech firms and 
combines firms from Software and Services, Technol-
ogy Hardware and Equipment, Pharmaceuticals, Bio-
technology, and Life Sciences industries. The second 
subsample contains other firms from the index. All 
variables are winsorized at the 2.5% and 97.5% levels. 
We have a final panel dataset, which includes 17,199 
firm-year observations. 

An overview and the calculations of all the variables 
are provided in Table 2. 
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Methodology

In the first stage of the research, we conducted a 
univariate analysis. The purpose of the univariate 
analysis is to investigate whether the difference be-
tween the critical characteristics of high-tech and 
non-high-tech firms is significant. 

In the second stage, we first run annual probit re-
gressions to estimate the propensity to have zero-
leverage. The dependent binary variable is 1 for a 
zero-leverage policy and 0 otherwise. Explanatory 
variables are market-to-book ratio, size, tangibility, 
and profitability (Rajan, Zingales, 1995). Then, us-
ing the estimated coefficients, we compute the prob-
ability for each high-tech firm to be debt-free. The 
expected percentage of zero-debt firms is obtained 
by averaging individual probabilities across all non-
high-tech firms in a year. Finally, we subtract the 
expected percentage from the actual and obtain the 
difference, which is not explained by common capi-
tal structure determinants.

As D’Mello and Gruskin (2021) demonstrated, the 
set of factors influencing the decision to eliminate 
debt differs from the determinants of reducing le-
verage. Thus, we assume that there is a difference 
in the determinants of choosing between zero and 
non-zero policies and the level of the debt-to-equity 
ratio. Therefore, in the multivariate analysis, we run 
probit regressions to examine firm-specific factors 
determining the firm’s propensity to maintain zero 

debt and tobit regressions to account for the cen-
sored nature of the leverage (Nivorozhkin, 2015).

To test the financial constraint hypothesis, we run 
several steps. We start by comparing the character-
istics of high-tech and non-high-tech firms com-
monly used in the literature to forecast the possi-
bility of financial constraints. We expect to see that 
high-tech firms are younger, smaller, and have fewer 
tangible assets but higher growth opportunities. 

Following (Hadlock, Pierce, 2010), we apply the size-
age (SA) index to divide the sample into constrained 
and unconstrained firms. We chose this measure of 
the financial constraints based on the transparent 
characteristics, which are not easy to manipulate by 
management, and based on the information avail-
able for all companies. The SA index based on the 
loadings on size, size squared, and age is calculated 
as follows:

SA = –0.737  SIZE + 0.043  SIZE2 – 0.040  AGE        (1)

where SIZE is the logarithm of the total assets, and 
AGE is the number of years the firm is listed or years 
after the IPO took place. 

We divide the sample into quartiles based on the 
index levels and determined that the quartile with 
the highest index level is the constrained subsam-
ple. The quartile with the lowest level of the index is 
considered unconstrained. We drop the second and 
third quartiles from this part of the analysis to avoid 
misleading results.  

To test the flexibility hypothesis, we follow the meth-
odology of Arslan-Ayaydin et al. (2014) and Lee et 
al. (2011). We approximate financial flexibility with 
retained earnings and cash holdings. We construct 
a dummy variable equal to one if the company has 
cash holdings or retained earnings above the sample 
medians by industries. Thus, all other companies 
with both cash and retained earnings below medi-
ans demonstrate a low level of financial flexibility. 
Using probit and tobit regressions, we estimate the 
influence of financial flexibility on the probability of 
zero-leverage choice and leverage of unconstrained 
firms. 

Finally, we approximate managerial entrenchment 
with corporate governance characteristics demon-
strating CEO power and monitoring (board size 
(Yermack, 1996) and the share of outside directors 
on the board (Weisbach, 1988)). Boone et al. (2007) 
find that smaller and less independent boards give 
CEOs more freedom, power, and influence. We also 
include the percentage of shares owned by insiders. 
We follow (Strebulaev, Yang, 2013) to approximate 

Table 2. Description of variables

Variable Description

Market leverage Long-term debt divided by long-term 
debt plus the market value of equity

Age Number of years since the date of 
incorporation

Market-to-book Current market capitalization plus 
long-term debt divided by total assets

Size Natural logarithm of total assets
Tangibility Tangible assets divided by total assets

Profitability Earnings before tax and interest 
divided by revenue

R&D Research and development 
expenditures divided by total assets

CapEx Capital expenditures divided by total 
assets

Cash holdings Cash and cash equivalents divided by 
total assets 

Dividend payout ratio The proportion of net income paid out 
to investors

N of directors on board Number of directors on board
% of independent 
directors

% of shares owned by independent 
directors

% of insider ownership % of shares owned by insiders and 
affiliated persons

Source: authors.
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managerial entrenchment through ownership and 
governance indicators. 

Results in Descriptive Statistics
The descriptive statistics are provided in Table 3. A 
univariate analysis proved the significance of all the 
differences; the results are represented in Table 4. 

The descriptive statistics support the financial con-
straints hypothesis for high-tech and non-high-tech 
firms. First, we find that ZL firms are usually small-
er (Devos et al., 2012). Secondly, ZL firms have a 
lower share of tangible assets, and high-tech firms 
have a lower tangibility ratio than other firms. This 
finding demonstrates that high-tech firms are more 
financially constrained than traditional industries. 
Therefore, it may be a major reason forcing them to 
eschew debt. Secondly, there is clear evidence that 
ZL firms are younger, with high-tech firms being 
younger than non-high-tech firms.

Another important finding is that ZL firms are less 
profitable than levered firms. It supports the finan-
cial constraint hypothesis, as firms with low gross 
margins are less likely to access debt capital markets. 
However, this contradicts the pecking order theory 
since a low-profit margin leads to internal financing, 
which forces firms to initiate new debt. High-tech 
ZL firms are less profitable than other firms in the 
sample.

Next, our results support the financial flexibility 
hypothesis. First, high-tech and non-high-tech ZL 
firms have a higher market-to-book ratio than le-
vered firms. The descriptive statistics show that 
high-tech firms demonstrate a high market-to-book 
ratio (2.7 for ZL and 1.9 for non-Z.L.), showing 
higher growth opportunities and a high need for fi-
nancial flexibility. 

All non-ZL firms from the sample have higher cash 
balances, which is not consistent with Dang (2013), 
who found that ZL firms deliberately stay unlevered 
to be financially flexible in the future but corre-
sponds to the financial constraints’ hypothesis. 

We could also observe greater insider ownership 
at ZL firms; thus, we could expect managerial en-
trenchment to be a significant factor in choosing an 
unlevered financing policy. 

The results show that the R&D expenditures are 
much higher for high-tech firms, whereas the high-
est capital expenditures could be seen at non-ZL, 
non-high-tech firms. These results underline the 
technological factor of firms belonging to different 
subsamples. 

Empirical Results
It is essential to check whether high-tech firms tend 
to be unlevered for the same reasons as non-high-
tech firms. Table 5 shows that the number of zero-
leverage high-tech firms has increased. In contrast, 
the mean values of common capital structure deter-
minants have not changed dramatically over the pe-
riod (Table 6), which indicates that these variables 
do not predict zero-leverage correctly for high-tech 
firms. We use an approach similar to Fama and 
French (2001) and Denis and Osobov (2008). We 
run the probit regressions to evaluate firms’ proba-
bility of ZL based on common factors. Then we esti-
mate the predicted proportion of ZL firms for high-
tech firms based on the results obtained and com-
pare that with the actual figures. The results from 
the first stage of the study are provided in Table 7. 

The actual share of zero-leverage firms varies from 
32% to 36.06% over the period, while the predicted 
values lie between 22.39% and 26.44%. The pre-
dicted ratios are consistently and significantly lower 
than the actual ones. This finding is consistent with 
the hypothesis that common corporate structure de-
terminants are less likely to predict the probability 
of high-tech firms remaining unlevered, and can 
also predict this decision for non-high-tech firms. 
Given that common capital structure determinants 
failed to explain the increased percentage of zero-
leveraged high-tech firms over the sample period, 
there should be other significant factors.

We provide further evidence supporting the differ-
ence between high-tech and non-high-tech firms 
by running a probit regression with four common 
determinants of capital structure and a high-tech 
dummy. Panel B of Table 7 shows that the high-tech 
dummy is significant, reflecting the high probability 
of high-tech firms being unlevered. This result cor-
responds to Hypothesis 1. 

Financial Constraints 

We tested the financial constraint hypothesis (Hy-
pothesis 2) by dividing the sample into constrained 
and unconstrained firms. The descriptive statistics 
of subsamples (the first and fourth quartiles) are 
represented in Table 8. The unconstrained firms are 
much older, larger, more profitable, and more tan-
gible assets. The growth opportunities are higher for 
the constrained firms that appear to be younger, less 
profitable at the moment, and obtain a lower vol-
ume of tangible assets. The ratio of high-tech firms 
in the constrained subsample is more than a third 
(37%), whereas the unconstrained subsample has 
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group into high-tech and non-high-tech firms, we 
find that financial constraints for the high-tech 
firms only is significant. From the descriptive sta-
tistics, we expected financial constraints to be valid 
for the non-high-tech firms, although less signifi-
cant. The results we obtained are even more striking 
since we see that for non-high-tech firms, financial 
constraints are not significant in predicting zero-
leverage choices.  

Thus, we state that financial constraints are essential 
for high-tech firms, so it is pretty often the case that 
for high-tech firms, zero-leverage is not an option 
but the result of an impossibility to obtain debt. 

Financial Flexibility 

Table 10 presents the results of testing Hypothesis 3. 
This hypothesis is tested on a subsample of uncon-
strained firms. First, we show that financial flexibil-
ity does not affect the probability of zero-leverage 
for unconstrained firms but affects the chosen debt 
level (Columns 1-2).

Second, we demonstrated the effect of financial flex-
ibility on the probability of zero-leverage high-tech 
and non-high-tech firms. Financial flexibility is still 
insignificant for traditional industries, while finan-
cial flexibility significantly reduces the probabil-
ity of zero debt (Columns 3-4). This fully confirms 
Hypothesis 3. For the choice of debt level, this de-
pendence holds, i.e., financial flexibility has a more 
significant effect on the level of debt for tech com-
panies (Columns 5-6).

Managerial Entrenchment 

Table 11 presents the results of testing the manage-
rial entrenchment hypothesis. First, we show that 
the choice of zero-leverage is encouraged by insider 
ownership (the indicator is only significant at the 
15% level). At the same time, a large board and its 
independence reduce the likelihood of a zero-le-
verage policy choice. The choice of leverage is also 
influenced by insider ownership and independent 
directors. However, board size no longer plays a role.

Second, we identify a difference between high-tech 
and non-high-tech firms. In high-tech firms, insid-
ers significantly increase the probability of choosing 
a zero-debt policy, consistent with the results (Streb-
ulaev, Yang, 2013). For traditional sector firms, the 
influence of insiders is insignificant. At the same 
time, independent directors play a significant mod-
erating role for traditional firms, while only board 
size plays a significant role in high-tech firms. 

Table 3. Mean values of variables 

Variable
High-tech Non-high-tech

ZL Non-
ZL ZL Non-

ZL
Market leverage 0.01 0.12 0.03 0.25
Age 14.64 20.35 23.99 29.53
Market-to-book 2.71 1.91 2.16 1.38
Size 6.08 7.02 6.05 7.71
Tangibility 0.17 0.17 0.22 0.30
Profitability 0.04 0.09 0.10 0.15
RandD 82.65 177.45 35.29 79.28
CapEx –74.18 –162.88 –50.04 –382.14
Cash holdings 329.22 1314.15 144.39 616.59
Dividend payout ratio 22.24 22.49 54.66 44.53
N of directors on board 7.62 8.52 7.73 9.37
% of independent directors 76.17 78.50 75.38 79.21
% of insider ownership 8.78 6.19 8.51 5.18
Note: A firm is treated as zero-leverage (ZL) if it has no long-term debt 
in a given year. 
Source: authors.

Table 4. Univariate analysis

Variable
Non-high-tech High-tech Mean 

DifferenceN Mean N Mean
Market leverage 12881 21.60 4216 0.08 21.52***
Age 11388 28.19 3730 17.58 10.61***
Market-to-book 12927 1.44 4272 2.03 –0.59***
Size 12927 7.45 4272 6.67 0.77***
Tangibility 12921 0.29 4272 0.17 0.12***
Profitability 12815 0.14 4216 0.07 0.07***
RandD 10590 72.25 3882 143.40 –71.15***
CapEx 12915 –332.35 4268 –131.45 200.9***
Cash holdings 12846 545.46 4250 963.60 –418.14**
Dividend 
payout ratio 10444 45.82 2930 22.25 23.57***

N of directors 
on board 3023 9.14 1160 8.26 0.88***

% of 
independent 
directors

8744 78.80 2929 77.91 0.89***

% of insider 
ownership 6579 5.39 2410 6.60 –1.20***

Note: A firm is treated as zero-leverage (ZL) if it has no long-term debt 
in a given year. ***, **, and * indicate the significance at the 1%, 5%, and 
10% levels, respectively.
Source: authors.

only around 11% of the high-tech representatives. 
Panel B of Table 8 shows approximately 77% of con-
strained firms in high-tech and 41.5% in non-high-
tech sectors. Thus, we see that high-tech firms tend 
to be more financially constrained. 

Table 9 presents the results of financial constraint 
hypothesis testing. The results support the finan-
cial constraints hypothesis as constrained firms are 
more likely to eschew debt. When we divide this 
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The limitation of testing the hypothesis on manage-
rial entrenchment is that we tested it only for the 
latest period, since 2013. Before 2013, the disclosure 
level is not sufficient to verify the hypothesis.

Discussion
Our results indicate that high-tech firms tend to be 
more conservative in their capital structure choice. 
This conservative policy cannot be fully explained 
by the common capital structure determinants. In-
dustry-specific factors influence financing policy. 
First, the nature of high-tech firms with uncertain 
cashflows adding to financially constraints can par-
tially explain the zero-leverage policy. Financially 
constrained high-tech firms are forced to turn down 
debt financing. This is especially relevant for firms 

in the early stages of their life cycles (Lundberg, 
Lotfaliei, 2020).  As the firm moves along the life 
cycle and information asymmetry between a firm 
and creditors diminishes, the role of the financial 
constraints deteriorates as well. At the same time, 
interestingly, financially constrained firms with 
high-medium productivity are prone to investments 
in innovation instead of investments in internation-
alization (Roelfsema, Zhang, 2018).  

However, we show that unconstrained high-tech 
companies are also prone to zero debt. The second 
point we should mention on sector-specific issues 
is that the business models in technological sectors 
may require higher financial flexibility, since the re-
search and development demonstrating high time 
uncertainty is a part of the business process. In this 
study we show the sector-specific relevance of finan-

Table 5. Distribution of unlevered firms in time  

Year
High-tech Others

All ZL % All N %
2004 287 74 25.78% 1 040 95 9.13%
2005 315 91 28.89% 1 083 113 10.43%
2006 322 97 30.12% 1 118 116 10.38%
2007 332 105 31.63% 1 158 127 10.97%
2008 358 108 30.17% 1 201 134 11.16%
2009 384 118 30.73% 1 247 154 12.35%
2010 399 122 30.58% 1 278 167 13.07%
2011 445 126 28.31% 1 342 171 12.74%
2012 501 138 27.54% 1 399 176 12.58%
2013 554 178 32.13% 1 461 187 12.80%
2014 587 187 31.86% 1 506 189 12.55%
2015 609 205 33.66% 1 528 180 11.78%

Note: A firm is treated as zero-leverage (ZL) if it has no long-term debt 
in a given year. This table demonstrates the frequency of zero-leverage 
firms in time for the whole sample, high-tech and non-high-tech 
companies.
Source: authors.

Table 6. Mean values of common capital  
structure determinants of high-tech firms

Variable 2004 2015
Profitability 0.04 0.06
Tangibility 0.17 0.17
Size 6.47 6.77
Market to book 2.27 2.24

Note: The table represents the mean values of common capital structure 
determinants of high-tech firms at the beginning of the examining 
period (2004) and the end (2015).
Source: authors.

Table 7. Propensity model and probit model  
with high-tech dummy

Year Actual Predicted Actual - Predicted
2004 32.00 22.64 9.36***
2005 36.44 24.94 11.51***
2006 35.77 25.60 10.17***
2007 35.45 26.13 9.32***
2008 33.33 23.16 10.18***
2009 35.48 25.41 10.07***
2010 36.06 26.19 9.87***
2011 33.06 26.44 6.62***
2012 32.13 25.32 6.81***
2013 34.75 26.37 8.38***
2014 34.36 23.89 10.48***
2015 34.03 22.39 11.64***

Notе. Predicted % on zero-leverage firms are obtained using estimated 
coefficients from annual probit regressions on the whole sample of 
the firms with the following determinants: size, profitability, growth 
opportunities, and tangibility. A firm is treated as zero-leverage (ZL) 
if it has no long-term debt in a given year. ***, **, and * indicate the 
significance at the 1%, 5%, and 10% levels, respectively.

Variables z
profitability 0.29** (0.13)
tangibility –0.98***  (0.21)
size –0.53*** (0.03)
MB ratio 0.10*** (0.02)
Ht_dummy 1.33*** (0.12)
Constant 1.29*** (0.22)
Observations 16 925
Number of companies 2017
Panel B. Panel B. Probit regression with high-tech dummy. A firm is 
treated as zero-leverage (ZL) if it has no long-term debt in a given year. 
***, **, and * indicate the significance at the 1%, 5%, and 10% levels, 
respectively.
Source: authors.

Table 7b. Panel B.

Table 7a. Panel A.
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cial flexibility and managerial entrenchment. Could 
we claim that we have found the reliable motives be-
hind the lack of debt in the capital structure of these 
companies? And can the internal sources and equity 
financing be a strategically wise industry-specific 
decision for high-tech firms’ development? Here we 
go to the third sector-specific issue: in a highly un-
certain macroeconomic environment strengthened 
with the volatility in the sector, high-tech firms try 
to mitigate any incremental risks, even if the financ-
ing decision they make looks financially unfavor-
able in the short term. 

Moreover, conservative debt policy could be a result 
of shifting the focus of capital structure choice from 
choosing value-maximizing debt ratio to providing 
a reliable access to funding (DeAngelo, 2022). As 
funding is essential to implement necessary research 
and development and further investments and thus, 
to the strategic development and finally firm’s value, 
making a focus on funding could help us with more 
insights on zero-debt policies. Investment opportu-
nities are highly uncertain in terms of time and vol-
ume in the high-tech sector. COVID-19, which has 
contributed to the dramatic growth of technology 
and has driven technological innovation to a new 
level, is an indisputable example (OECD, 2021).

DeAngelo states that management’s insufficient 
knowledge for optimizing capital structure should 
lead to a new understanding of comprehensive debt-
to-equity choice (DeAngelo, 2022). Given the role of 
intellectual capital in the business models of tech-
nology companies, we can presume that the pro-
portion of managers considering capital structure 
choice in the new, broader paradigm is greater in 
high-tech firms (Fritsch, Wyrwich, 2019).

Therefore, keeping a firm’s option to borrow and its 
ability to accumulate (excess cash) and raise internal 
funds when new investment opportunities appear 
could be a key to understanding successful zero-
leverage high-tech firms. The ability to run a suc-
cessful technology business without external debt 
or with a close-to-zero-debt is also demonstrated 
by companies in the S&P500 index, such as Intui-
tive Surgical, Inc. (the robotic-assisted surgery in-
dustry), Amdocs Limited (CRM services), and SEI 
Investments (a fintech company).

Conclusions
This paper investigates why there are so many zero-
leverage firms in high-tech industries and the mo-

Table 8. Comparative statistics of constrained  
and unconstrained subsamples

Parameters
Status

Unconstrained Constrained
Stat mean p50 N mean p50 N
Age 61.78 56.00 4043 6.78 6.00 4058
Profitability 0.16 0.15 4035 0.04 0.10 3941
Tangibility 0.29 0.21 4042 0.22 0.13 4056
Size 7.95 7.95 4043 6.08 5.72 4058
MB 
ratio

1.33 1.03 4043 1.99 1.39 4058

ht 0.11 0.00 4043 0.37 0.00 4058

Table 8b. Panel B.

ht Variable mean p50 N
0 constrained 0.42 0 6147
1 constrained 0.77 1 1954
Total 0.50 1 8101

Note. The sample division into constrained and unconstrained is based 
on the SA index. We divide the sample into quartiles based on the 
index levels and assign the quartile with the highest index level as the 
constrained subsample. The quartile with the lower level of the index is 
assigned as unconstrained. Panel B of the table presents the distribution 
of constrained firms between high-tech and non-high-tech firms.
Source: authors.

Table 9. Financial constraint hypothesis  
testing results

Variables
Whole 
sample High-tech Non-high-

tech
z z z

Size –0.56***
 (0.05)

–0.33***
 (0.07)

–0.70***
 (0.07)

Profitability 0.17
 (0.18)

–0.12
 (0.23)

0.45
 (0.28)

Tangibility –0.64**
 (0.30)

0.28
 (0.49)

–1.10***
 (0.40)

MBratio 0.05*
 (0.03)

0.10**
 (0.04)

0.01
 (0.04)

Ht-dummy 1.30***
 (0.16)

– –

SA_constrained 0.32*
 (0.17)

0.65**
 (0.32)

0.21
 (0.20)

Constant 1.11***
 (0.380)

0.56
 (0.62)

2.07***
 (0.53)

Observations 7933 1879 6054
Number of companies 1504 430 1074

Note: КA firm is treated as zero-leverage (ZL) if it has no long-term 
debt in a given year. ***, **, and * indicate the significance at the 1%, 
5%, and 10% levels, respectively. The sample division into constrained 
and unconstrained is based on the SA index. We divide the sample into 
quartiles based on the index levels and assign the quartile with the highest 
index level as the constrained subsample. The quartile with the lower level 
of the index is assigned as unconstrained.
Source: authors.

Table 8a. Panel A.
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In the second part of the paper, we test the pos-
sible motives for avoiding debt financing. First, we 
demonstrate that high-tech firms are more finan-
cially constrained than non-high-tech firms. Thus, 
high-tech firms more often have no access to debt 
financing, automatically resulting in zero leverage. 
So, zero leverage is not always a choice. 

Second, we investigate unconstrained companies. 
We show that financial flexibility is even more criti-
cal for unconstrained high-tech firms than for firms 
in traditional industries. This is an important result 
since we show that high-tech firms tend to choose 
zero-leverage not only when they face financial con-
straints, but also due to financial flexibility factors. 

Third, we reveal the different effects of managerial 
entrenchment on high-tech and traditional com-
panies. Managerial entrenchment aggravates the 
choice of high-tech firms for zero leverage. We show 
that insiders’ ownership increases the probability of 
choosing a zero-debt policy for high-tech firms. At 
the same time, the board of directors plays a more 
critical role for traditional companies. As contro-
versial as it may sound, people matter even more in 
high-tech companies. 

As the role of high-tech firms in the economy in-
creases, we expect to see more firms with zero or 
close to zero debt policies. High-tech sector-specific 
factors make us consider a zero-debt policy as a new 
best practice rather than a conservative debt policy.

This article is an output of a research project implemented 
as part of the Basic Research Program at the National Re-
search University Higher School of Economics (HSE Uni-
versity). Any opinions or claims contained in this paper 
do not necessarily reflect the views of HSE. The authors 
declare no conflict of interest. We are grateful to our col-
leagues from the Corporate Finance Center (HSE Univer-
sity, Moscow) and its head Professor Irina Ivashkovskaya 
for the comments and ideas. 

Table 10. Financial f lexibility testing 

Variables
whole sample whole sample high-tech non-high-tech high-tech non-high-tech

z ltd z z ltd ltd
Size –0.660***  (0.11) 0.03***  (0.00) –0.43**  (0.21) –0.71***  (0.19) 0.02  (0.01) 0.03***  (0.00)
Profitability 0.55  (0.55) –0.04**  (0.02) –0.03  (1.13) 0.81  (0.62) 0.09*  (0.05) –0.07***  (0.02)
Tangibility –1.36**  (0.61) 0.06***  (0.02) 2.673  (1.68) –1.73**  (0.71) –0.08  (0.08) 0.07***  (0.02)
MBratio 0.19***  (0.07) –0.03***  (0.00) 0.47***  (0.16) 0.13  (0.08) –0.02**  (0.01) –0.03***  (0.00)
Flexibility –0.17  (0.22) –0.04***  (0.01) –1.60***  (0.50) 0.17  (0.25) –0.06***  (0.02) –0.04***  (0.01)
Constant 1.29  (0.90) 0.06**  (0.03) 1.07  (1.85) 1.56*  (0.94) 0.14  (0.09) 0.06**  (0.03)
Observations 4022 3409 452 3570 388 3021
Number of companies 499 439 66 433 58 381
Note: A firm is treated as zero-leverage (ZL) if it has no long-term debt in a given year. ***, **, and * indicate the significance at the 1%, 5%, and 10% levels, 
respectively. The financial flexibility is approximated with retained earnings and cash holdings. A dummy variable is equal to one if the company has cash 
holdings or retained earnings above the sample medians by industries.
Source: authors.
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Table 11. Managerial entrenchment testing

Variables
whole 

sample
whole 

sample high-tech
non-
high-
tech

z ltd z z

Size -0.89***
(0.10)

0.02***
(0.00)

-0.58***
(0.13)

-0.98***
(0.13)

Profitability -0.37
(0.43)

-0.10***
(0.02)

-0.51
(0.52)

0.60
(0.51)

Tangibility -0.13
(0.48)

0.07***
(0.02)

1.43*
(0.82)

-0.27
(0.56)

MBratio 0.26***
(0.07)

-0.03***
(0.00)

0.22***
(0.08)

0.13*
(0.078)

Insider 
ownership

0.02
(0.01)

0.001**
(0.00)

0.03*
(0.02)

0.00
(0.01)

Independent 
directors (%)

-0.02*
(0.01)

-0.001***
0.00

-0.00
(0.01)

-0.02**
(0.01)

Board size -1.05**
(0.42)

0.01
(0.01)

-1.08*
(0.62)

-0.56
(0.49)

Constant 5.01***
(1.12)

0.17***
(0.04)

4.03**
(1.57)

5.43***
(1.35)

Observations 4057 2955 1107 2950
Number of 
companies 1951 1442 538 1413

Notе. A firm is treated as zero-leverage (ZL) if it has no long-term debt 
in a given year. ***, **, and * indicate the significance at the 1%, 5%, and 
10% levels, respectively. The managerial entrenchment is approximated 
with ownership and governance indicators..
Source: authors.

tives and factors leading to the zero-debt puzzle for 
high-tech firms. We try to demystify the mystery of 
zero-leverage for high-tech sectors.

Based on a sample of Russell 3000 companies for 
2004-2015, we provided evidence showing the in-
creasing number of unlevered high-tech firms over 
the considered period. A similar trend among non-
high-tech firms is not as dramatic. We show that 
size, profitability, tangibility, and growth opportuni-
ties usually described as common determinants of 
corporate structure cannot fully explain why high-
tech firms choose a zero-debt policy.
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