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Corporate Debt Maturity Choice in Transition Financial Markets

Abstract

This paper investigates the determinants of liability maturity choice in tran-
sition markets. We formulate a model of firm value maximization that describes
managers’ choice of optimal debt structure. The theoretical predictions are tested
using a unique panel of 4,300 Ukrainian firms during the period 2000-2005. Our
estimates confirm the importance of liquidity, signaling, maturity matching, and
agency costs for the liability term structure of firms operating in a transition econ-
omy. In addition, we find that companies do not react uniformly to determinants
of debt maturity. Firms that mainly rely on external funds are sensitive to sig-
naling and they consider the variability of firm value an important determinant
of their debt maturity choice. For less constrained companies that rely more on
internal funding, asset maturity is an essential determinant of debt structure.
Keywords: debt maturity, capital structure, transition period, Ukraine.
JEL Classification Numbers: G32, G30, D24
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1 Introduction

The optimal term structure of corporate debt has attracted considerable attention in the

economics and finance literature. Generally, the literature stresses the role of signaling,

liquidity, agency costs, and tax hypotheses in corporate debt maturity decisions (Dia-

mond (1991), Guedes and Opler (1996), Harris and Raviv (1991)). However, a number

of the assumptions made in the literature regarding the determinants of debt matu-

rity are not plausible or require modification for firms operating in transition markets

(Demirgüc-Kunt and Maksimovic (1998)). In transition financial markets, companies are

forced to use relatively expensive external funds. The volatility of the macroeconomic

environment and the absence of a credit history increase the likelihood of both loan

denial and premium default. In this environment, companies may follow two strategies:

(i) try to prolong the maturity of their liabilities so as to reduce the liquidity risk or (ii)

act to ensure their credit quality.

The signalling hypothesis implies that rational investors use firms’ debt maturity

structure to infer private information held by insiders who are better informed than

outside investors about the quality of the firm. Flannery (1986) states that undervalued

companies prefer high priority claims (e.g. secured short-term debt) to indicate their

creditworthiness, while their low-quality counterparts favor long-term debt because they

cannot afford to roll over short-term debt in case of positive transaction costs. As

an improved credit rating leads to a lower risk premium, debt maturity is negatively

related to firm quality. However, the high level of uncertainty and further imperfections

of transition financial markets incur significant costs in providing useful information to

outsiders. From the creditor’s perspective, monitoring of creditworthiness is difficult

and expensive (Marr and Ogden (1989)) because the higher volatility during transition

makes it difficult to recognize valid signals of creditworthiness (or not).

Information asymmetry gives rise to conflicts between firm insiders and external

providers of capital. Firms’ managers are conscious that equity is residual claim and,

therefore, they might choose riskier operating strategies to transfer wealth from debt to

stockholders. If creditors are aware of this conflict of interests, different debt covenants
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can be introduced to limit excessive borrowing. Moreover, agency costs can be reduced

if firms issue short-term debt and, thus, are evaluated periodically. Information asym-

metry and conflict between shareholders and debtholders can be intensified in transition

economies for three reasons: (i) lack of shareholder and creditor protection owing to

the imperfect legal system; (ii) the high level of uncertainty enables firms with overdue

debt to switch to high-risk assets, which increases flotation and/or transaction costs;

and (iii) the ownership structure of companies in emerging markets creates potentially

higher agency costs because managers dominate the board of directors and have com-

paratively greater control rights (Harvey, Lins and Roper (2004)). Additionally, Smith

and Warner (1979) argue that riskier and smaller companies have higher agency-related

costs because managers of small companies have mutual interests with the shareholders

since they are holding a larger proportion of the equity. The managers are interested in

increasing the equity value even if doing so reduces the firm’s total value, behavior that

obviously conflicts with the creditors’ objectives.

One important strategy firms can employ to reduce agency costs is to match the

duration of assets and liabilities. Morris (1976) argues that such a strategy allows firms

to decrease uncertainty both over interest costs over the asset’s life as well as over

the net income that will be derived from the assets. The higher the term premium,

the stronger should be the firm’s incentive for maturity matching (Emery (2001)). A

positive term premium implies that long-term interest rates are higher than short-term

rates and, hence, the yield curve is positive. When confronted with a positive yield

curve, a firm will prefer to shorten its debt maturity so as to avoid paying an excessive

term premium. However, Brick and Ravid (1985) demonstrate that a positive term

structure of interest rates encourages companies to use long-term debt to reduce the

firm’s expected tax liability, which yields the opposite effect on debt maturity. Therefore,

it can be presumed that firms with higher marginal tax rates prefer longer-term debt as

it helps reduce tax payments and thereby provides an uninterrupted tax shield. Guedes

and Opler (1996) point out that long-term debt is particularly beneficial when interest

rates are volatile and a stream of taxable earnings is expected; otherwise, the firm
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prefers short-term financing. A positive effect of taxes is also predicted by the clientele

tax theory, which suggests that only a small fraction of companies can afford to issue

long-term debt (Scholes and Wolfson (1992)). Because by their very nature, transition

financial markets are characterized by higher volatility of interest rates and restricted

access to capital markets, a positive relationship between debt maturity and the tax rate

can be expected in these markets.

To shed some light on debt maturity choice in transition economies, a topic thus far

neglected in the literature, we model the behavior of a firm that chooses its optimal

structure of liabilities.1 The theoretical model incorporates the tax, liquidity risk, and

maturity matching hypotheses. The setup involves managers who make financial and

investment decisions so as to maximize the value of the second period undertaking. In

the first period, the company is engaged in designing a process for creating its products.

To launch the enterprise, short- and long-term debt are used to finance the fixed and

working capital, respectively.

The theoretical propositions are tested using a unique panel of 4,300 Ukrainian firms

during years 2000-2005. The results provide support for taxes, maturity matching,

agency cost, liquidity, and signaling as being key to choosing an optimum debt maturity.

We also find that different categories of companies have different sensitivities to changes

in the determinants of debt maturity. For firms heavily reliant on external funds, the

variability of firm value reduces debt maturity. For these companies, signaling is also a

very important determinant of their liabilities maturity. Firms that are less financially

constrained and able to self-finance from their retained earnings consider their assets

maturity as an essential determinant of debt structure. These companies are usually

large companies with lower leverage and less severe cash constraints.

The rest of the paper is organized as follows. The peculiarities of debt maturity

choice during the transition period in Ukraine are described in Section 2. Section 3

presents the theoretical considerations that are the basis of our empirical investigation.

Section 4 describes the data and empirical results. Section 5 concludes.

1We use liabilities/debt interchangeably.
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2 Transition Financial Markets and Corporate Fi-

nance in Ukraine

After the collapse of Soviet Union, Ukraine faced numerous market imperfections that

hampered access to information and adequate external financing. The problem was

partly caused by lack of an appropriate legislative basis for the financial system, leg-

islation that finally began to be enacted in 1995, but not completed until 2000.2 In

1998, a sudden crisis revealed the fragility of the Ukrainian financial market. Subse-

quent financial defaults created numerous distortions in the financial system. Although

the National Bank of Ukraine (NBU) was eventually successful in overcoming this prob-

lem and revitalized the financial and credit markets, leading to stabilization, economic

agents reacted very slowly to these positive developments. Ukrainian firms faced con-

stant difficulty in obtaining sufficient financing, since a high level of system uncertainty

and insufficient financial intermediation triggered high prices for financial resources.3

In this environment, enterprises looked for cheaper finance alternatives, including, for

example, barter, trade credits, and postponed tax liabilities.4

The economy’s negative tendency (e.g. real GDP growth) persisted until 1999-

2000. And even then, despite some progress, many issues remained unsolved. A pro-

longed recession, coupled with postponed restructuring, aggravated the financial crisis

of Ukrainian companies. It appeared that the companies’ growing financial needs could

not be met solely with internal funds. Firms’ demand for external financing increased,

even in the face of very high costs of same.

Figure 2 shows the interest rate dynamics in Ukraine during 2000-2005. The observed

convergence of interest rates can be attributed to the development of financial markets.

However, in the transition phase, market imperfections led to there being very few

2Principles and pathways for capital market development were fixed in several Laws of Ukraine,
including ”On State Regulation of Securities Market in Ukraine” (1996), ”On the National Bank of
Ukraine” (1999), and ”On Banks and Banking” (2000).

3The main reasons for the shortage of long-term finance were a high inflation rate and unstable
macroeconomic policy.

4For instance, in 1999, the barter share was 24 percent of all payments (World Business Environment
Survey, World Bank-EBRD, 1999).
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alternatives to bank loans as a method of financing. Only 18 percent of companies

considered stock issue as the most important way to finance (SCSSM (2004)). The

State Commission on Securities and Stock Market reported that more than half of the

joint stock companies (59 percent) intended to apply for a bank loan in 2004.

The development of a financial sector simplified access to bank financing. The marked

increase in bank lending (from 61 percent to about 74 percent of broad money during the

period of investigation) led to a growing role for long-term liabilities (Figure 3). While

the banks’ share of long-term assets was only 18 percent in 2000, it reached 62 percent

in 2005. However, it is worth noting that the relatively low nominal interest rates do

not coincide with effective interest rates. For example, since Ukrainian banks find it

difficult to make an accurate assessment of a firm’s credit rating (because these firms

can spread their accounts over several banks) (Johnson (1997)), they tend to increase

the price of lending, which comprises both default and liquidity components. As there

is a great deal of uncertainty as to the default risk, the debt payments incorporate not

only transaction costs but also other commission charges in case of long-term debt, e.g.,

commission for early repayment.5 Duenwald, Gueorguiev and Schaechter (2005) point

out that the absence of alternative sources of corporate financing in transition financial

markets has induced banks to compete with each other over credit terms (e.g., the range

and fees for services), rather than on the basis of interest rates.

In addition, Ukrainian-specific bank preferences might distort corporate debt ma-

turity choices as Ukrainian banks avoid lending money to newer and riskier firms and

industries (Dewatripont and Maskin (1995)). At the same time, nonbank intermedi-

aries, which are more willing to finance risky projects, are underdeveloped in Ukraine.6

Thus, banks might discriminate against clients with respect to loan covenants and debt

maturity in particular.

Figure 4 illustrates that the debt maturity ratio increased notably in all sectors from

5Budina, Garresten and de Jorg (2000) argue that a firm-specific premium is required by banks
because of inability to monitor all aspects of investment projects.

6For example, Tadesse (2002) finds that bank-based systems better promote economic growth in
case of underdeveloped financial sectors.
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2000 to 2005. In general, the average debt maturity for firms that use long-term liabilities

was 12.1 percent at the beginning of this period and 20.3 percent at the end. The share

of firms that applied for long-term bank loans increased from 1.5 percent in 2000 to 15.1

percent in 2005. Less than 5 percent of Ukrainian companies issued bonds in 2000 and

more than 15 percent of firms exploited the opportunity to employ long-term financing

on capital markets in 2005.

In short, Ukrainian firms faced many obstacles to implementing a reasonable debt

policy and the country thus provides an interesting illustration of the motivations behind

debt maturity choice in a transition period.

3 Theoretical model

To gain insight into the determinants of debt maturity choice in a transition economy,

we model the behavior of a firm over two periods. The managers of this firm make

decisions concerning debt maturity that will maximize the firm’s wealth at the end of

the second period (Figure 1). In the first period, the company is completely devoted to

preparing to do business, for example, training employees in a new process, designing

or adapting the technology that will be needed to produce its product, and so forth. To

launch the project, managers must incur long-term debt, which is invested in capital

assets. Short-term debt is used to finance working capital (the labor input) in the first

period.7 The financial result of the first stage is utilized to employ labor, while capital

is consumed completely during the design time.

We assume a Cobb-Douglas type of production relationship between inputs and out-

put that can be described by the net revenue function π = AKαLβ, where A is total

factor productivity, K is capital stock, and L is labor. Capital and labor shares are de-

noted by α and β respectively. Constant return to scale is assumed, i.e., α+β=1 (hence

β=1-α).

Positive cash flows are created by external financing (short-term Bs and long-term

7Long-term debts are usually used to acquire fixed assets and equipment. Short-term liabilities are
frequently used to obtain currently needed capital, such as payroll and inventories.
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Figure 1: Model of a firm’s behavior.

debts Bl) in the first phase and by turning a profit in the second phase. Negative cash

flows include gross interest payments for borrowing (both short-term RsBs and long-term

RlBl). Firm value is maximized by

W = max{A [(1− δ) Bl]
α

[
ABα

l B(1−α)
s −RsBs

](1−α)
(1− τ)(1−α) −RlBl (1− τ)} (1)

subject to

Bl ≤ B̄ (2)

where Bl is long-term debt equal to investment expenditures, Bs is short-term debt,

K is beginning-of-period capital stock, δ is the constant rate of capital depreciation, and

τ denotes the tax rate.

The transition financial market environment implies that there is free access to short-

term debt and limited access to long-term debt because of financial frictions (Jaramillo

and Schintarelli (2002)). In our model, we introduce financial frictions via a constraint

on long-term debt (Bl ≤ B̄), which, quite reasonably, considering the specifics of our

environment, makes these funds more expensive. The multiplier on this constraint,

denoted λ is the shadow cost associated with raising external long-term liabilities.

We assume that every successful project enhances creditworthiness. Therefore, the

prevalent uncertainty in emerging financial markets forces companies to develop credit
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records that improve their reputation and creditworthiness, thereby enhancing their

access to capital markets.8

Deriving the first-order conditions, the firm’s optimal debt maturity choice can be

described as:

Bl

Bs

=
α

(1− α)

Rs(1− τ)

(1− δ)

(
A

(1− δ)

Rl(1− τ) + λ

) 1
(1−α)

(3)

Equation (3) enables us to derive testable hypotheses on the determinants of debt

maturity for the empirical estimations.

Our theoretical model is based on the empirical findings of Demirgüc-Kunt and

Maksimovic (1999), who show that firms employ short-term funds to finance current

assets, which vary with sales. Thus, the liability structure depends on capital and labor

shares in the net revenue function. In line with Emery (2001), we put forth the following

hypotheses.

Hypothesis 1: Firms match the maturity of their assets and liabilities.

The (1 − α) to α ratio can be interpreted as a firm’s liquidity indicator as labor is

related to the working and current capital. We expect that firms with more liquid balance

sheets are less sensitive to interest payments. A shortage of liquid resources forces a

firm to raise external funds, thus increasing the liquidity risk and, hence, reducing debt

maturity. Ericsson and Renault (2006) demonstrate that reduction of liquidity risk leads

to prolongation of the debt structure and vice versa.

Hypothesis 2: Liquidity risk has a negative effect on debt maturity.

The model predicts an inverse relationship between debt maturity and the long-term

interest rate. Decreasing the short-term interest rate leads to a reduction of long-term

8The overreliance on short-term finance results from the lack of availability of long-term funds
(Chittenden, Hall and Hutchison (1996)). Caprio and Demirgüc-Kunt (1998) interpret the lack of long-
term debt in a transition economy to levels of access to financial markets and firms’ lack of evidence
about their creditworthiness.
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debt.9 Furthermore, the benefits of the tax shield depend on the term structure of

interest rates. It is reasonable to expect a positive association between debt maturity

and the tax rate. This is in accordance with the idea that a firm raises its value by

issuing long-term debt that guarantees that the tax shield will be in place for a longer

duration (Newberry and Novack (1999)).

Hypothesis 3: There is a positive relationship between the tax rate and debt maturity.

In a transition environment, corporate debt maturity is shortened due to financial

frictions that increase the price of long-term debt. These frictions include, among other

things, the extremely high price of accurate information and the underdevelopment of

financial institutions. Love (2003) argues that financial development removes restrictions

on efficient firm investment by reducing financial constraints. It seems that a company’s

decision regarding its optimal debt maturity will be affected (and/or distorted) by market

constraints.

Hypothesis 4: Less financially constrained companies have more long-term debt.

Thus, we focus in this paper on the tax, maturity matching, and liquidity hypotheses

as the most significant determinants of debt maturity choice in general. However, during

the transition period, three financial market imperfections are likely to be important for

corporate debt decisions – transaction costs, agency costs, and information asymmetry

(Marr and Ogden (1989)). Signaling plays an important role, since higher information

asymmetry makes evaluation of firm quality more difficult.

Hypothesis 5: Firms with high creditworthiness prefer short-term debt.

Large companies are more transparent and thus creditors can obtain fairly accurate

information on them at fairly low cost. Moreover, larger firms are considered to have

a lower risk of bankruptcy and, thus, they face fewer constraints on obtaining external

financing (Chittenden et al. (1996)).

9An increasing share of capital stock causes a higher (inverse) effect of long-term interest rate on
debt maturity due to raising of the 1/(1− α) power.
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Hypothesis 6: Debt maturity is positively related to firm size.

Another type of financing constraint may arise based on the rate at which a company

grows. Firms that grow very quickly may be severely constrained because their financing

needs exceed their internal resources (Demirgüc-Kunt and Maksimovic (1998)). Binks

and Ennew (1996) point out that the faster the company’s growth, the more restricted

is their access to credit owing to the considerable gap between the collateral valuation

of newly acquired assets and their costs.

Hypothesis 7: Firms with high growth opportunities prefer short-term borrowing.

The agency issue can be alleviated by the higher variability of firm value, which can

interfere with the firm’s ability to payoff its obligations (de Haas and Peeters (2006)).

Moreover, higher volatility may induce a firm to frequently revise its capital structure.

Kane, Marcus and McDonald (1985) explain this effect as a tradeoff between tax shield

advantages, expected bankruptcy costs (our main hypotheses), and transaction costs.

Hypothesis 8: Debt maturity decreases if firm value volatility increases.

Thus, all major hypotheses on the corporate debt maturity choice in transition finan-

cial markets have been defined and we can proceed to the estimation of their empirical

appropriateness.

4 Empirical implementation

To check the model’s predictions about corporate debt maturity choice, we specify the

expression for debt maturity as a linear function of the tax rate, asset maturity, lever-

age, turnover, size, and growth opportunities. Table 1 summarizes our hypotheses and

describes the variables and expected signs.

DebtMaturityit = β0 + β1(TaxRate)it + β2(AssetMaturity)it + β3(Leverage)it(4)
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+ β4(Turnover)it + β5(GrowthOpportunities)it

+ β6(Size)it + β7(V olatilityit) + εit

where the subscript i refers to firms and the subscript t to periods, Debt Maturity

is defined as the ratio of long-term debt to total debt, Tax Rate is the total tax charge

divided by taxable income, Asset Maturity is calculated as the ratio of fixed assets to

total assets, Leverage is the firm’s debt to total assets ratio, Growth Opportunities

denotes the promotion expenses to total sales ratio, Turnover is the firm’s total sales

to total assets ratio, Size is a control variable for total assets, V olatility is a dummy

variable reflecting the variability of firm value, and εit denotes the error term. According

to the previous section, it can be expected that β4, β5, and β7 have negative signs, and

that β1, β2, β3, β6 are positive. The equation also includes year and industry dummy

variables.

4.1 Data

We use a panel of open joint stock companies during the period 2000-2005 that was

collected by SMIDA (State Commission on Securities and Stock Market). The dataset

includes detailed information on balance sheet and income. To discard outliers, firm-

level variables are truncated at the most extreme (top and bottom) 1 percent level of the

distribution on an annual basis. To reduce data errors, we keep only those firms that

report positive sales. After these screening procedures, our data contain about 4,300

firms per year. Since firms might have different forms of debt structure across categories

of firms, we also investigate the relevance of our hypotheses for sample splits according

to size, growth, leverage, and liquidity.

The definition of long-term debt is crucial to our analysis. According to ”Standards

of Accounting in Ukraine,” long-term liabilities are defined as those not included in

current liabilities. Long-term debt comprises bank loans, prolonged liabilities, other

financial long-term liabilities, and other long-term liabilities with a duration of more

than one year. Note that Ozkan (2002), in his analysis of U.K. companies, distinguishes
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between three types of debt: (i) current (borrowing repayable in one year), (ii) short

term (loans due within five years), and (iii) long-term loans (loans for more than five

years). Guedes and Opler (1996) consider long-term debt of U.S. corporations to be

that with a term that exceeds 30 years. However, as we are investigating debt maturity

choice in a transition economy, we believe it is reasonable to define as long-term liabilities

having a duration of more than one year.

Table 2 contains descriptive statistics for the variables used in the regression analysis

(Debt Maturity, Leverage, Size, Tax, Growth, Asset Maturity). Debt Maturity is

a stock variable that reflects the cumulative result of debt decisions. We find a low

level of average long-term debt. However, the large variation in Debt Maturity (0.116)

relative to the mean (0.06) understates the level of long-term debt because a great many

Ukrainian firms (about 60 percent) have no long-term debt whatsoever.

Previous studies have used abnormal profit as a proxy for credit quality (Ozkan

(2002)). During the period of our study, Ukrainian companies reported, on average,

profit rates of about 14 percent. Many Ukrainian firms try to conceal their real profit

by adjusting their costs to their turnover so as to avoid excessive scrutiny by taxing

authorities. Therefore, we utilize Turnover as an alternative measure for abnormal

profit. Turnover is defined as the ratio of sales to total assets. The tax hypothesis

might be confirmed by significance of the tax shield variable, Tax, calculated as the

total tax charge divided by taxable income.

The variable Asset Maturity, which is calculated as the ratio of fixed assets to total

assets, allows testing the maturity matching hypothesis. Moreover, a very important

strategy for companies in a transition period is to use tangible assets as collateral because

the disposal or acquisition of these assets supports a higher debt capacity and they are

relatively easy to monitor. However, firms with high leverage hold fewer assets that

can be used as collateral (notably lower value of Tangibility in Table 4), so banks (or

other financiers) probably rely, instead, on other characteristics, such as higher turnover

and better credit rating, when making loan decisions. Our proxy for the firm value

variability takes value one within the 25 percent range of the standard deviation of
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[(EBIT t/Salest)− (EBIT t−1/Salest−1)], and zero otherwise.

Size and Growth are control variables used to examine the hypothesis about conflict

between shareholders and creditors. The natural logarithm of total assets is used to

proxy firm size, which is an explanatory variable for testing the agency cost hypothesis.

Growth is defined as the promotion expenses to total sales ratio. The choice of proxy

for growth is motivated by the idea that in a transition period, firms are compelled to

advertise in order to gain any ground in the market. Scott and Bruce (1987) note that

during a firm’s growth and expansion stages, the key issues for firms are to finance the

growth and to maintain a competitive advantage, which requires additional promotion

expenses. Bandyopadhyay and Kumar Das (2005) show that promotion expenses boost

sales growth in the long run. Moreover, in the marketing literature, the promotion

expenses to sales ratio is treated as an indicator of product quality, which is positively

related to the firm’s market growth (Carpenter (1987)).

4.2 Estimation of the model and discussion of the results

Equation (4) is used to estimate the determinants of corporate debt maturity. To avoid

the problem of possible endogeneity, we use lagged values of variables instead of current

values. We calculate censored regressions because the dependent variable is restricted

to the range from zero to one and a large number of firms do not have long-term liabili-

ties.10 Moreover, firm heterogeneity is likely to be relevant here. Therefore, we chose to

apply the Tobit model with random (RE) and fixed (FE) effects for the estimations. If

firm-specific effects and the explanatory variables are correlated, then the fixed-effects

Tobit model is expected to give more reliable estimates, though it should be noted that

this model produces biased estimates due to the incidental parameter problem (Greene

(2004)).11

In our model, the explanatory variables influence the conditional mean of debt ma-

10Firms that have no long-term liabilities at all are smaller, more profitable (14.5 percent vs. 13.9
percent), have lower leverage ratio, and have notably larger turnover. Apparently, companies without
long-term debt have less severe cash constraints and prefer financing by internal funds. Actually, the
higher level of debt maturity is intrinsic to less constrained firms (Tables 3 and 4).

11Note that in the case of the fixed-effects model, the industry effects are not estimable.
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turity in the positive part of the distribution. At the same time, regressors affect the

probability that the observation will be in this part of the distribution. The marginal

effects are evaluated at the sample means of the observations.

4.2.1 Results for All Firms

We run several sets of regressions and compare the results with respect to different sub-

samples. The coefficients and marginal effects for the expected value of Debt Maturity

conditional on being uncensored are reported in Tables 5-7. Table 5 sets out the es-

timated parameters of determinants of debt maturity for all firms. Debt maturity is

positively related to Leverage, Size, Assets Maturity, and Tax, and negatively related

to Turnover and Volatility. All these coefficients have the predicted signs and are sig-

nificant. The positive coefficient for Leverage is consistent with arguments that long

maturity leads to attenuating liquidity risk, which can be equivalent to reducing ex-

pected bankruptcy costs (Johnson (2003)). The economic impact ranges from 9 percent

to 19.6 percent for random- and fixed-effects models, respectively.

Companies need to choose an optimal debt structure in order to weaken their de-

pendence on the refinancing decisions of creditors who require a confirmation of cred-

itworthiness. There are several ways a firm can prove it capacity to repay debt: high

credit rating, high turnover, and growth opportunities. Obviously, a good credit rating

and reputation enhance the probability of obtaining credit. Unfortunately, firm age,

which is often used as a proxy for credit rating and reputation, cannot be used as such

here because the recent procedure for firm registration in Ukraine causes a bias in rel-

evant data.12 The most convenient way to confirm credit quality in an environment of

underdeveloped capital markets monopolistic banks is to use collateral.13 However, to

signal their creditworthiness, Ukrainian firms most likely demonstrate stable turnover or

point out their growth potential, instead of bringing up the issue of collateral, because

in many cases the assets that could be considered collateral are hopelessly obsolete and

12Some firms have been operating for a long time but reregistered as new ones.
13Boot and Thakor (1994) argue that collateral is efficient in early stages of a banking relationship

to solve moral hazard problems of investment.
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of little value on a competitive market. There is a negative association between debt

maturity and firm credit quality measured by Turnover (Table 5). This result supports

the findings of Flannery (1986) and Harris and Raviv (1991), who suggest that riskier

firms with lower creditworthiness try to prolong the maturity of their liabilities as they

are crucially dependent on refinancing. This sort of behavior appears to be appropriate

for firms that are forced to enhance the productivity of their assets; it can be explained

as an attempt to avoid an additional burden of long-term interest payments, as was

predicted by our theoretical model.

Signaling can be especially important for small firms that have comparatively lower

creditworthiness. Small companies need to look for niche market credit because the

larger companies can use their advantages of scales to issue debt.14 On the other hand,

in transition economies, both large and small firms prefer bank debt seeing as in such an

environment, bank financing is likely to be more stable that that derived from a stock

issue.15

A negative relationship between debt maturity and the volatility of firm value is

found, which confirms that uncertainty might influence the signaling behavior of compa-

nies in transition. Such a finding implies that a higher profit to sales variability increases

the risk that a company will not be able to cover its interest payments. At the same

time, volatility of firm value and comparatively higher uncertainty about a firm’s cash

flow mitigate the agency problem. The results for the general sample show an ambigu-

ous relationship between debt maturity and growth, and significant impact of Size. Our

findings also reveal a significant positive association between Debt and Asset Maturity

that is in agreement with Morris (1976), who argues that firms adjust cash flows because

maturity matching allows them to control the agency conflicts (Table 5).

The influence of taxes on debt maturity is a worthy topic on its own as previous

empirical studies have reported quite controversial findings. Barclay and Smith (1995)

cannot confirm that taxes affect debt structure. Ozkan (2002) assumes an inverse rela-

14Titman and Wessels (1988) state that larger companies have easier access to the capital markets.
15Blackwell and Kidwell (1988) argue that search costs for bank loans are less sensitive to interest

rate volatility.
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tionship between debt maturity and the corporate tax rate but the empirical analysis

disproved this idea. Newberry and Novack (1999) assert a positive impact of the tax

rate on debt maturity. Despite the possible negative term structure of interest rates

in a transition economy, the current study cannot confirm the impact of taxes. Thus,

the regression results provide strong support for all but two of our hypotheses. The

two no confirmed are those concerning tax and growth opportunities (Hypothesis 3 and

Hypothesis 7).

4.2.2 Results for Subsamples of Firms

Having established the determinants of debt maturity, we now discuss the results from

the subsamples analyses. The estimated coefficients associated with Leverage and Size

indicate that debt maturity decisions across subsamples are affected by the liquidity risk

and the agency issue.

Examination of our model for the subsamples of large and small firms shows that

large companies have comparatively more growth opportunities, which underlines the

relevance of the agency issue for these firms (Tables 3 and 6). The economic impact of

growth opportunities is 15.5 percent for the random effects model and approaches 30

percent in the alternative model; in both cases the coefficients are significant at the 1

percent level. Furthermore, to reduce agency costs, large firms match the maturities of

liabilities and assets, whereas small companies generally do not.

The relatively high tax burden borne by large companies makes them more prone to

use the tax shield but the relationship between debt maturity and tax rate is ambiguous

for large firms (Tables 3, 4, and 6).16 Small firms do not consider taxes an important

factor of their debt structure.

Table 6 also contains the results of regressions for companies with different levels

of market growth. As expected, firms with high sales growth are compelled to lower

16Ukrainian firms frequently operate under tax breaks and prolonged budget liabilities, mainly be-
cause the fiscally-oriented tax system of Ukraine induces firms to consider taxable income as an object
of accounting policy. As a result, Ukrainian companies systematically announce losses to avoid taxation.
For example, the share of unprofitable firms is 55.7 percent for 1999 and 34.2 percent for 2005 (State
Statistics Committee of Ukraine).
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their debt maturity to reduce agency costs; the same is not necessary for their low

growth counterparts.17 These last finding exposes a common characteristic of transition

economies and corroborates our growth hypothesis (Hypothesis 7). The economic impact

of the promotion expenses ratio on liabilities maturity is 37.7 and 39.6 percent in the

random and fixed effects models, respectively.

For high growth firms, higher income variability attenuates the underinvestment

problem, lowering the related agency costs of debt (de Haas and Peeters (2006)). This

occurs because the effect of firm value volatility tends to make these companies to choose

optimal debt maturity (Table 6). At the same time, firm value variability emphasizes

the essential role of signaling. A negative significant relationship between debt maturity

and turnover for firms with high market growth is in line with the signalling theory. It

implies that these companies tend to signal their quality by demanding more short-term

debt. Unlike firms with high market growth, low growth firms are very sensitive to

the tax rate despite their weak tax burden.18 The coefficient for Tax has the predicted

positive sign and its economic impact is substantial (Table 6). Thus, the tax hypothesis

is confirmed only for firms with low growth opportunities.

Table 7 reports the outcomes of regressions for firms with different levels of leverage.

Note that companies with a high leverage ratio do not take liquidity risk into consider-

ation when choosing their debt maturity. The optimal debt structure for these firms is

extremely dependent on the firm value variability. The economic influence appears to

be substantial (4.7 percent in both models). Due to the great importance of volatility,

companies with a higher leverage ratio tend to shorten their debt maturity in order to

signal their credit quality. Firms with high leverage have bigger turnover in comparison

with their counterparts, but they possess fewer assets that can be used as debt pro-

visions (Table 4). For instance, Graham et al. (1998) argue that companies with less

liquid balance sheets have a greater possibility of using a mortgage to obtain long-term

17Stohs and Mauer (1996) find that debt maturity does not decrease when growth opportunities
increases because firms with high growth have lower leverage and therefore there is no need to reduce
the interests conflicts between shareholders and creditors.

18Graham, Lemmon and Schallheim (1998) find that firms with low tax rates have lower leverage and
lease more equipment instead of buying it.
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financing. However, tangible assets in the Ukraine are generally very obsolete (about

55 percent of initial value for our sample) and it is reasonable to conclude that firms

have few resources to pledge as collateral. Thus, it appears that, to confirm their cred-

itworthiness, low leveraged companies prefer utilizing growth opportunities as a kind of

collateral, as they are more profitable than their counterparts. Moreover, these compa-

nies face more severe agency problems, which are confirmed in the estimation results by

the simultaneous significant economic impact of Size, Growth, and Asset Maturity.

The results for firms with low and high liquidity are demonstrated in Table 7. The

level of liquidity indicates cash constraints as it is defined as the current assets to current

liabilities ratio. Firms with severe cash constraints have comparatively higher levels

of leverage, but lower debt maturity (Table 4). Obviously, the shortage of liquidity

induces such firms to focus on short-term obligations to signal their quality, despite

lower turnover and profitability.

As expected, the economic effect of the agency issue is especially strong for firms

with weaker cash constraints. This result supports the maturity matching hypothesis

for companies with high liquidity, whereas their low liquidity counterparts do not ad-

just assets and liabilities maturities when selecting their optimal debt structure. The

estimated coefficients for Size and Growth are significant for both subsamples, and the

influence on debt maturity is larger in case of high liquidity firms. The economic impact

of asset maturity for liquid firms varies from 3.5 percent to 20.0 percent for random and

fixed specifications, respectively.

5 Conclusions

This paper investigates the determinants of debt maturity choice in transition mar-

kets. We formulate a theoretical model where firms make investment and debt maturity

decisions to maximize the value of a multistage business. The model shows that man-

agers balance the elasticity of short- and long-term debt with regard to the structure

of invested capital. The external long-term financing is constrained since financial fric-

tions exist and, thus, these funds are more expensive compared to short-term financial
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resources.

By employing a panel dataset of balance sheets and income statements from open

joint stock Ukrainian companies over the period 2000-2005 we find sufficient evidence

to support our hypotheses relating to the relevance of liquidity, signaling, maturity

matching, and agency costs. The estimated effects are consistent with the predictions

from the theoretical model. In general, we find evidence that the debt maturity choice

of companies in transition markets is different from that of companies operating in

developed markets. The empirical results also indicate that different groups of firms have

different sensitivity with regard to changes in the determinants of liabilities maturity.

Several features of corporate finance in transition are worth special note. First, de-

spite the great importance of liquidity, we find no evidence that companies with a high

leverage ratio take liquidity risk into consideration when choosing debt maturity. Sec-

ond, we find a significant positive effect of the tax rate on liability structure, but only

for companies with low market growth. This is surprising on the one hand, considering

the generally low tax burden of these companies. However, on the other hand, this

result is compatible with the tax clientele argument, since companies with low growth

have restricted ability to issue long-term debt. Third, signaling is especially important

for companies that are less profitable and have more severe cash constraints. Fourth,

the agency problem is intensified in transition economies for less constrained compa-

nies. These firms also consider asset maturity as an essential determinant of the debt

structure. In contrast, companies that have a greater reliance on external finance face a

comparatively weaker agency problem. The related agency costs are lower because the

higher income variability of these firms erodes their capacity to cover their interest and

credit payments.

From the economic policy perspective, our results indicate that firms’ liability struc-

tures are strongly affected by specific characteristics of transition financial markets,

implying that there is a pressing need to facilitate this phase of financial market devel-

opment toward more stability. Financial market development would remove restrictions

on efficient firm investment by reducing financial constraints (Love (2003)). Moreover,
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it would be useful to implement a legal requirement concerning the reporting of the

effective credit rate to avoid confusing debtors and undervaluing their liquidation rates.

Banks in transition financial markets charge additional commissions for long-term loans,

thus increasing the cost of long-term financing and potentially distorting firms’ financial

decisions. Our study underlines that underdeveloped transition financial markets are an

impediment to prudent long-term financing of companies.
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Caprio, Gerard, J. and Demirgüc-Kunt, A. (1998), ‘The role of long-term finance: The-

ory and evidence’, The World Bank Research Observer 13(2), 171–189.

Carpenter, G. S. (1987), ‘Modelling competetitive strategies: the impact of marketing-

mix relationships and industry structure’, Marketing Science 6(2), 208–222.

Chittenden, F., Hall, G. and Hutchison, P. (1996), ‘Small firm growth, access to capital

markets and financial structure: review of issues and an empirical investigation’,

Small Business Economics (8), 59–67.

de Haas, R. and Peeters, M. (2006), ‘The dynamic adjustment towards target capital

structures of firms in transition economies’, Economics of Transition 14(1), 133–

169.
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Appendix 1: Theoretical model

A firm maximizes

W = max{A [(1− δ) Bl]
α

[
ABα

l B(1−α)
s −RsBs

](1−α)
(1− τ)(1−α) −RlBl (1− τ)} (5)

subject to Bl ≤ B̄

The first order conditions are as follows:

Bl : W
′
l = αA(1− δ)αBα−1

l [ABα
l B(1−α)

s −RsBs]
(1−α)(1− τ)(1−α) (6)

+ α(1− α)A(1− δ)αBα
l AB(1−α)

s Bα−1
l [ABα

l B(1−α)
s −RsBs]

−α(1− τ)(1−α)

− Rl(1− τ)− λ = 0

Bs : W
′
s = (1− α)A(1− δ)α(1− τ)(1−α)Bα

l [ABα
l B(1−α)

s −RsBs]
−α (7)

× [A(1− α)Bα
l B−α

s −Rs] = 0

λ : B̄ −Bl ≥ 0 (8)

Expression eq. (7) gives:

Bα
l B(1−α)

s =
RsBs

A(1− α)
(9)

Assuming constant returns to scale simplifies the following transformations. Substi-

tuting (9) into (6), we can rewrite the equation:

(1− δ)α (1− τ)(1−α) Bα−1
l

[
RsBs

(1− α)
−RsBs

](1−α)

(αA + (1− α)A) = Rl (1− τ) + λ(10)

Finally, the optimal level of debt maturity is:

Bl

Bs

=
α

(1− α)

Rs (1− τ)

(1− δ)

(
A

(1− δ)

Rl (1− τ) + λ

) 1
(1−α)

(11)

27



Figure 2: Interest rates in Ukraine
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Figure 3: Term structure of credits in Ukraine, 2000-2005
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Figure 4: Corporate Long-term Debt across Industries in Ukraine, 2000 and 2005
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Table 1: Hypotheses, Variables and Expected signs

Hypothesis Variable Definition Expected sign

Taxes Tax txit

EBITit
+/-

Liquidity risk Leverage Bit

TAit
+

Maturity matching Asset Maturity FAit

TAit
+

Agency cost Growth
Ep

it

Sit
-

Agency cost Size log(TAit) +

Signaling Turnover Sit

TAit
-

Note: it denotes firm i at time t, txit/EBITit is the total tax charge divided by taxable income,
FAit/TAit is calculated as the fixed assets to total assets ratio. Bit/TAit is the firm’s debt to total
assets ratio, Ep

it/Sit denotes the promotion expenses to total sales ratio, Sit/TAit is the firm’s total
sales to total assets ratio, and log(TAit) denotes control variable for size.
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Table 2: Descriptive statistics 2000-2005

Variable µ σ Min 1st Qrtl. Midpoint 3rd Qrtl. Max

Debt Maturity 0.060 0.116 0.000 0.156 0.312 0.468 0.624

Leverage 0.270 0.210 0.021 0.278 0.535 0.792 1.049

Size 8.199 1.238 5.718 7.258 8.798 10.338 11.877

Turnover 0.750 0.676 0.026 1.007 1.987 2.967 3.948

Asset Maturity 0.664 0.176 0.191 0.381 0.572 0.762 0.953

Tax Rate 0.076 0.143 0.000 0.175 0.350 0.525 0.700

Growth 0.020 0.037 0.000 0.051 0.103 0.154 0.205
Opportunities

Note: Table shows the descriptive statistics for the sample of Ukrainian open joint stock companies
2000-2005. Number of observations is 12,268. Debt Maturity is defined as the ratio of long-term debt
to total debt. Leverage is the firm’s debt to total assets ratio. Size is the natural logarithm of total
assets. Growth Opportunities denotes the promotion expenses to total sales ratio. Turnover is the
firm’s total sales to total assets ratio. Asset Maturity is calculated as the fixed assets to total assets
ratio. Tax Rate is the total tax charge divided by taxable income.
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Table 3: Descriptive statistics 2000-2005

Small Large Low High
Growth Growth

(N=4,274) (N=4,151) (N=3,936) (N=4,285)
Variable µ σ µ σ µ σ µ σ

Debt Maturity 0.050 0.105 0.070 0.126 0.058 0.110 0.063 0.122
Leverage 0.252 0.199 0.288 0.219 0.260 0.204 0.274 0.213
Size 7.208 0.582 9.202 0.862 7.993 1.182 8.397 1.259
Growth Opportunities 0.018 0.038 0.023 0.034 0.021 0.039 0.020 0.034
Turnover 0.717 0.669 0.783 0.683 0.595 0.570 0.898 0.732
Asset Maturity 0.683 0.172 0.645 0.178 0.685 0.173 0.645 0.176
Tax Rate 0.052 0.124 0.100 0.158 0.049 0.121 0.102 0.158
Profitability 0.141 0.093 0.144 0.090 0.139 0.092 0.147 0.090
Tangibility 0.920 0.169 0.868 0.190 0.895 0.184 0.897 0.173

Note: Table shows the descriptive statistics for the sample of Ukrainian open joint stock companies
2000-2005. Debt Maturity is defined as the ratio of long-term debt to total debt. Leverage is the
firm’s debt to total assets ratio. Size is the natural logarithm of total assets. Growth Opportunities
denotes the promotion expenses to total sales ratio. Turnover is the firm’s total sales to total assets
ratio. Asset Maturity is calculated as the fixed assets to total assets ratio. Tax Rate is the total tax
charge divided by taxable income. Tangibility is defined as the tangible to fixed assets ratio.
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Table 4: Descriptive statistics 2000-2005

Low High Low High
Leverage Leverage Liquidity Liquidity
(N=4,859) (N=3,566) (N=3,541) (N=4,884)

Variable µ σ µ σ µ σ µ σ

Debt Maturity 0.051 0.106 0.072 0.128 0.057 0.108 0.062 0.122
Leverage 0.138 0.089 0.450 0.192 0.395 0.216 0.179 0.149
Size 8.131 1.206 8.290 1.275 8.186 1.245 8.208 1.233
Growth Opportunities 0.020 0.036 0.021 0.037 0.020 0.038 0.020 0.036
Turnover 0.658 0.618 0.877 0.731 0.725 0.681 0.767 0.673
Asset Maturity 0.707 0.160 0.605 0.180 0.700 0.177 0.639 0.171
Tax Rate 0.078 0.145 0.073 0.140 0.051 0.122 0.094 0.154
Profitability 0.150 0.093 0.134 0.089 0.129 0.089 0.151 0.092
Tangibility 0.914 0.158 0.867 0.206 0.880 0.201 0.905 0.165

Note: Table shows the descriptive statistics for the sample of Ukrainian open joint stock companies
2000-2005. Debt Maturity is defined as the ratio of long-term debt to total debt. Leverage is the
firm’s debt to total assets ratio. Size is the natural logarithm of total assets. Growth Opportunities
denotes the promotion expenses to total sales ratio. Turnover is the firm’s total sales to total assets
ratio. Asset Maturity is calculated as the fixed assets to total assets ratio. Tax Rate is the total tax
charge divided by taxable income. Tangibility is defined as the tangible to fixed assets ratio. The level
of liquidity is defined as the current assets to current liabilities ratio and indicates cash constrains.
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Table 5: Determinants of debt maturity for all firms

(RE ) (FE)

Leverageit−1 0.228*** 0.200***
(11.793) (10.622)
[0.090] [0.196]

Sizeit−1 0.029*** 0.033***
(8.919) (7.514)
[0.012] [0.032]

Growthit−1 -0.339*** -0.097
(-3.304) (-1.136)
[-0.134] [-0.095]

Turnoverit−1 -0.038*** -0.028***
(-5.171) (-4.363)
[-0.015] [-0.027]

Taxit−1 0.099*** -0.003
(3.252) (-0.131)
[0.039] [-0.003]

Asset Maturityit−1 0.046** 0.079***
(1.987) (3.434)
[0.018] [0.077]

V olatilityit−1 -0.026*** -0.016*
(-2.933) (-1.725)
[-0.010] [-0.016]

Log-L -1102.670 1262.240
E(y|y > 0) 0.060 0.137
McFadden Pseudo−R2 0.527
N 8,425 8,425

Note: Dependent Variable is Debt Maturityit. RE=random effects, FE=fixed effects. Each equation
includes year and industry dummy variables. Reference category for industry effects is Mining (a
heavily subsidized sector). Standard errors are reported in the parentheses. The marginal effects for
the expected mean value of debt maturity conditional on being uncensored are indicated in brackets. *
significant at 10%; ** significant at 5%; *** significant at 1%.
Debt Maturity is defined as the ratio of long-term debt to total debt. Leverage is the firm’s debt to
total assets ratio. Size is the natural logarithm of total assets. Growth Opportunities denotes the
promotion expenses to total sales ratio. Turnover is the firm’s total sales to total assets ratio. Asset
Maturity is calculated as the fixed assets to total assets ratio. Tax is the total tax charge divided by
taxable income. V olatility is a dummy variable reflecting the variability of firm value.
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