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Abstract: Capital structure has been a topic of heated discussion for several decades. Debt
financing is one of the aspects of capital structure that reflects corporate governance practices.
Optimal debt management may be helpful in firms’ cash management and encouraging managers to
perform well. This paper aims to investigate the determinants of debt level, between 2010 and 2017
for FTSE 250 firms, building on Alkhatib model (2012). The results of the analysis suggest that
long-term debt plays an important role in debt structure; firm size, profitability and asset structure
are negatively influence firm leverage; debt is positively related to growth opportunities; there is no
evidence that profitability, asset structure and liquidity are positively associated with long-term debt.

1. Introduction

During the corporate operation, companies may face the problems about shortage of funds. Then
they need to raise money by external ways, including issuing shares and debts. Capital structure has
been a heated topic in corporate governance in several years. A proper selection of debt and equity
security may help companies solve funds shortage problem and maximise firm value. However,
wrong decisions about capital structure may make companies under stress and even have the risk of
bankruptcy (Sheikh and Wang, 2011). Hence, it is necessary to find out the determinants of debt
ratio. This study aims to investigate the determinants of corporate debt in FTSE 250 index over
2010-2017 sample period.

2 Literature review
2.1 Review of leverage theories
2.1.1 Trade-off theory

The trade-off theory suggests the amount of debt and equity financing that a company should
choose to balance their benefits and costs (Alkhatib, 2012). Under the framework of this theory,
management team in the firm should evaluate various optional leverage strategies and consider debt
tax shields, agency cost and costs of bankruptcy when they assess firm’s level of debt to value
(Alkhatib, 2012). Banks are more likely to refuse to invest in weak firms while strong firms
optimally gain both bank and market debts (Hackbarth et al., 2007). It shows that proper financing
decision relies on the point where the tax deduction for additional dollar debt equals to the costs of
increasing the financial distress probability (Sheikh and Wang, 2011). Meanwhile, Alipour,
Mohammadi and Derakhshan (2015) assert that agency cost can determine firm’s optimal level of
debt and capital structure, because proper managerial ownership and debt structure can reduce
agency costs and retain firm value. Trade-off theory states that profitability, firm size and growth
opportunities are positively associated to capital structure because these factors are all proxies for
high debt-related tax benefits and low costs of debt-related bankruptcy. Sheikh and Wang (2011)
state that trade-off theory rationalizes moderate debt ratios since there is evidence that trade-off
theory is consistent with lots of certain obvious facts. For example, companies which possess
relatively safe tangible assets may borrow more than those have risky intangible assets. Previous
literatures illustrate that the trade-off theory is sufficient to explain many facts about corporate debt
structure.
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2.1.2 Pecking order theory

Pecking order theory presents the preference of managers in corporate finance. It plays an
important role in debt ratio analysis (Mazur, 2007). Sheikh and Wang (2011) argue that there is no
optimal capital structure because managers give priority to raising funds internally. If it is necessary
to gain cash by external ways, debt funding is normally preferred by managers compared to equity
funding. Company owners may want to retain ownership and control of the firm, which is the main
reason for preferring debt financing (Kokemuller, n.d.). When a firm lend money by debt, it has the
obligation to make periodic interest payments which may reduce the free cash flow amount
(Alipour, Mohammadi and Derakhshan, 2015). It also can be an expense which may impact firms’
profit. That is why lots of big companies do not choose external debt to finance. However,
financing by debt has its advantages. It may force management team to perform well to cover
service the debt and reduce the risk of bankruptcy. Chen (2004) states that Chinese listed companies
have different order pattern: retained profit, equity financing then debt financing. Apart from the
institution difference, financial distress in Chines banking, immature and incomplete legal and
institution framework in China can explain the capital structure choice (Deesomsak, Paudyal and
Pescetto, 2004).

2.2 Determinants in leverage

Hundreds of previous studies find out that leverage increases with fixed assets, tax shields and
firm size but declines with firm volatility, the probability of bankruptcy, grow opportunities and
profitability. This study focuses on firm size, profitability, grow opportunities (market-to-book ratio)
and asset structure (fixed to total assets ratio).

2.2.1 Size

Firm size plays an important role in debt ratio (Remmers et al., 1974; Titman and Wessels, 1988;
Alipour, Mohammadi and Derakhshan, 2015). It is widely accepted that leverage increases with size
of firm. According to trade-off theory, firms may weigh the costs and benefits of different financing
decision when they decide level and structure of debt (Alkhatib, 2012). Rajan and Zingales (1995)
conduct a study to investigate what determine the capital structure of public firms across G-7
countries. However, they find out the positive relationship between leverage and firm size in all
countries except German. Large size firms may also attract outside investors which prefer equity
relatively to debt. This may be one of the explanations for negative association between firm size
and leverage in German. Moreover, the negative relationship between firm size and debt can be
analysed by pecking order theory (Chen, 2004). Larger firms usually have free cash flow to invest
themselves, which is the prior option for firms to generate funds.

2.2.2 Profitability

There are different views about the relationship between profitability and leverage. Myers and
Majluf (1984) predict a negative relationship. They believe that firms prefer internal funds rather
than debt to finance, which is consistent with pecking order theory. Because firms do not need to
suffer the interest burden and risk of information asymmetry. On the other hand, Jensen (1986)
predicts a positive relationship if the market for corporate control is effective. Profitable companies
are more likely to issue debt at low interest rate because they are regarded as less risky by the
lenders (Alkhatib, 2012).

2.2.3 Grow opportunities

Rajan and Zingales (1995) expect negative correlation between grow opportunities (market-to-
book ratio) and debt ratio. Firms usually issue stock when share price is high relative to earnings or
book value. Then the proportion of equity securities may be larger than that of financing debt. It is
consistent with trade-off theory, which suggests weighing the cost of financing. However, firms
with high market-to-book ratios (M/B) may have higher costs of financial distress. If the M/B
presents underinvestment costs related to leverage, then firms that have high M/B may have low
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debt. Thus, these firms have temporarily low leverage. It is highly likely that mispricing has huge
impact on the correlation (Rajan and Zingales, 1995).

2.2.4 Asset structure

Asset structure is a fundamental factor to determine firm's leverage. Auerbach (1985) finds
evidence that firms with more intangible assets may receive less loan. Intangible assets are difficult
to collateralize to raise additional funds to cover bankruptcy risk (Alkhatib, 2012). Meanwhile,
tangible assets can retain more value in liquidation. If a firm has cash problems in return date, they
can gain money by selling tangible assets. Therefore, the bigger the proportion of tangible assets the
company has, the more willing should creditors be to supply loans and the company’s leverage may
be higher.

2.2.5 Liquidity

Liquidity ratios may have a mixed effect in making capital structure decisions (Alipour,
Mohammadi and Derakhshan, 2015). According to pecking order theory, there is a negative
relationship between liquidity and leverage. Firms which have greater liquidities tend to finance
internally. However, the trade-off theory believes that companies with higher liquidity ratios may
borrow more money because they are more likely to meet contractual obligations on time (Sheikh
and Wang, 2011). Lenders also tend to support those firms which have high liquidity ratios to
mitigate the bad debt risk.

Overall, previous studies show that firm size, profitability, growth opportunities, asset structure
and liquidity have significant impact on capital structure. This study aims to investigate what
factors determine corporate debt ratio by analysing FTSE 250 firms from 2010 to 2017. The
research question is:

What determine the leverage in UK firms significantly?

Long-term debt is especially relevant in UK firms because it usually represents over 70% of total
debt as shown in descriptive statistics section. This study further analyses the reason of this
situation and the determinants of long-term debt.

3 Methodology
3.1 Data
3.1.1 Data sources and data collection

Using a sample of FTSE 250 companies from 2010 to 2017, this study evaluates the
determinants of debt. Such data can be achieved directly from the Datastream, a global financial
and economic data platform. This dataset provides detailed firm level information about financial
statements including balance sheet, income statement, cash flow statements and financial index.

3.1.2 Data analysis

The multiple variables regression analysis is used to test the statistical significance of the
relationship between leverage and the explanatory variables in the model. After the descriptive
characteristic, correlation between each independent variable will be produced to test the individual
relationship. Assumed no groups or individual effects among the firms, we estimated the pooled
OLS model. Furthermore, F-test and adjusted R-square are used to test the overall significance of
the regression model and the proportion of variance in the dependent variable. STATA is the
statistical software used to perform these tests due to its powerful functionality and user-friendly
interfaces.

Results of data analysis will be divided into two sections. Firstly, the data description is
presented, providing a general overview of the used data in the models. Secondly, the detailed
analysis of regression results is covered. Then this paper considers the influence factors of long-
term debt by replacing the dependent variable.
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3.2 Model design

Leverage is impacted by firm’s financial situation. Alkhatib (2012) proposed the regression
model to investigate the determinants of debt. Following prior research in developing the debt
determinants model, this paper uses this regression model to investigate FTSE 250 firms’ debt
determinants:

Leverage;; = aj; + BytSize;s + o Profitablility;, + Bz:Growth opportunities;;
+ PacAsset structure; + fs.Liquidity;: + e;;

Where «a;, is the constant; B,; is the coefficients of debt determinants, measuring the
relationships between leverage and debt determinants. In addition, long-term debt accounts for over
70% of total debt among FTSE 250 firms over the sample period, the relationship between long
term debts and debt determinants is valuable to investigate. Table 1 shows all variables in this study.

Table 1 Description of dependent and independent variables

Definition
Dependent variables
Leverage;; Ratio of total debt to total assets
Leverage(long) ;; Long term debt to total assets ratio
Independent variables
Size;; The natural logarithm of annual sales
Profitablility;; Earnings before interest and tax/total assets, estimating

the profitability of companies
Growth opportunities;; Market to book ratio, as an indicator of investors’ future
expectations and value of firm

Asset structure;; Tangible assets/total assets, which can reveal the
mobility of assets
Liquidity;, Current assets/current liabilities, measuring firm’s ability

of generating cash

4 Findings and discussions
4.1 Descriptive statistics

This section presents the general descriptive statistics of variables that are exploited in the
hypothesis testing procedure. Table 2 indicates the level and structure of debts. Average annual
leverage experiences a slight increase from 2010 to 2014, from 19.20% 23.33%. It means that FTSE
250 firms have increasing demand for debt during this period. Then it declines to 20.18% in 2017.
Long-term debt plays an important in debt structure, making up approximately 75% during the
sample. The proportion of long-term debt in debt structure is relatively stable. It indicates that firms
try to maintain their long-term debt level (Ozkan, 2001). Average firm size has an annual increase
during the sample period, which means that FTSE 250 firms perform well. The average profitability
fluctuates around 0.10 over the sample period. The market to book ratio changes significantly over
the period. It may be due to the big differences in corporate strategies and profitability in FTSE 250
firms, as well as the external market changes in different years. The asset structure remains at
around 56% during the sample period. It presents that tangible assets are the main type of firm’s
assets. The current ratio declines from 1.82 in 2010 to 1.61 in 2017. It demonstrates that firm’s
ability to generate cash in a short period becomes weaker.
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Table 2 Descriptive analysis of variables

2010 2011 2012 2013 2014 2015 2016 2017
Lever Mean [ 1020 2006 2293 2221 2333 2089 1982 2018
age SD | (18.30) (20.99) (29.66) (27.49) (31.21) (23.30) (21.22) (21.01)

Median | 15.87 1533 1449 1363 1458 1445 1465 16.72
Longterm Mean | 074 074 073 074 075 076 075 077
debtos) S0 | (039 (033) (035 (035) (034 (033) (034) (032)

Median | 089 090 092 093 093 094 091 0093

Mean | 1257  12.67  12.73 12.86 1296 13.05 13.09 13.23
Size sb | 1.87) (1.80) (1.84) (1.54) (1.48) (1.42) (1.46) (1.42)

Median | 12.89 13.00 1311 13.02 13.09 1321 1319  13.33
orofibiiit Mean | 011 010 011 011 009 009 009 0.0

sb | 011) (0.16) (0.18) (0.18) (0.12) (0.10) (0.11) (0.11)

y Median| 009 007 009 009 008 008 007 0.8

Mean | 271 2.01 189 269 236  2.38 172 6.01
M/B sD | 465 (318) (561) (295 (3.22) (5.21) (12.00) (50.14)

Median | 1.39 1.29 1.36 17 1.54 1.73 153 175
Asset Mean | 058 054 052 054 055 056 058 056
structure  SD | (0.36)  (0.31)  (0.41) (0.40) (0.38)  (0.34)  (0.38) (0.47)

Median| 050 051 051 052 056 056 055  0.54

Liquidity Mean | 1.82 1.90 197 185 178 171 163 161

sb | 150) (2.34) (231) (1.72) (149 (1.18)  (1.10)  (0.99)

Median | 1.36 1.43 137 147 145 1.4 1.41 1.4

Next, the study presents the correlation matrix to detect the problem of multicollinearity. Table 3
presents the correlation between each two variables to detect the problem of multicollinearity. There
is a significant positive correlation between leverage and firm size and market-to-book ratio
(p<0.01). The result also suggests that leverage is negatively related to profitability, asset structure
and liquidity (p<0.01). While neither asset structure nor the liquidity can affect the profitability of
firms significantly. In addition, leverage is positively associated with the leverage (long) since they
both have total assets in the numerator and just differ in the denominator. Moreover, correlations
between each independent variable except asset structure themselves remain low, less than 0.19. It
can be seen from the table that there is no sign of multicollinearity in the set of independent
variables.

Table 3 Correlation for all variables

1 2 3 4 S 6
1. Leverage;; 1.0000
2.5ize;; 0.1448 1.0000
(0.0000)*
3. Profitability;; -0.0964 -00868 1.0000
(0.0000)* (0.0003)*
4. M/Bj; 0.0576 0.0305 0.01181  1.0000
(0.0182)*" (0.2198) (0.0000)*
5. Asset structure;; -0.5977  -0.5138 0.0486 -0.0602 1.0000
(0.0000)*" (0.0000)* (0.0402) (0.0134)*
6. Liquidity;, -0.1900  -0.1899  -0.0466 0.0246 0.3190 1.0000
(0.0000)* (0.0000)* (0.1217) (0.4341) (0.0000)*
6. Leverage(long);, -0.0956 0.0024 0.1125 0.0320 0.0509 0.1274

(0.0002)* (0.9287) (0.0000)* (0.2323) (0.0496) (0.0001)*

Note: (1) *p<0.1; **p<0.05; ***p<0.01; (2) Standard errors are put in parentheses;
(3) Leverage(long);;:long-term debt/total assets

-309-



4.2 Analysis of the relationship between leverage and debt determinants

In the following sections, the thesis aims at testing the main model that investigates what
determines leverage of firm significantly. Detailed results of the regression analysis are presented in
Table 4.

Table 4 Debt determinants in FTSE 250 firms from 2010 to 2017

Leverage;, Coef. Std. Err t P>|t|

Size;; -1.0929 0.5136 -2.13 0.034
Profitability;, -29.7670  5.5557 -5.36 0.000
M/B;; 0.04199 0.0204 2.06 0.039
Asset structure;; -34.9040  1.9013 -18.36 0.000
Liquidity;; -0.6355 0.4705 -1.35 0.177
_cons 57.3156 7.6209 7.52 0.000

F (5, 980) 105.53

Prob > F 0.0000

Adj. R-Square 0.3467

Note: pooled OLS

Firstly, profitability and asset structure have negative influence on firm leverage at 1%
significance level. Firm size is negatively related to leverage at 5% significance level. A 10%
increase in firm size corresponds to a decrease of 1.09 in leverage, while a unit increase in
profitability leads to 29.77 decline in leverage ratio. A unit growth in tangibility results to 34.90
decrease in leverage. In other words, firms with the larger size, better profitability and larger
proportion in tangible assets, may be less active in debt financing. The negative relationship
between debt and asset structure as well as firm size may result from less asymmetric information
problems in larger firms which possess more fixed assets (Mazur, 2007). Regarding asset structure,
Chang et al (2009) argue that firms with less tangible assets may issue more debt to limit managers’
consumption of perquisites. Because firms with high debt may have increased threat of bankruptcy
and be closely monitored by bondholders. Chen (2004) also finds significantly negative relationship
between profitability and overall leverage, which can support the pecking order theory. Retained
profit is the quickest and easiest source of finance for most profitable companies. Less profitable
companies tend to rely on outside debt financing (Chang et al., 2009). There is a positive
relationship between growth opportunities and overall leverage at 5% significance level. According
to the trade-off theory, firms with future growth opportunities as intangible assets may borrow less
because growth opportunities cannot be collateralised. However, Ross (1977) puts forward that
firms with high market-to-book ratio may be able to use more debt because firm valued can be
reflected by share price. High-valued firms are usually recognized as the companies with best
earnings, growth prospects and less bankruptcy risk. Therefore, creditors may offer loans to firms
with good growth opportunities. Moreover, there is no statistically significant relationship between
liquidity and leverage ratio. A unit growth of liquidity may lead to 0.64 decrease of leverage. This
may be inconsistent with the pecking order theory. Firms tend to use internal funds effectively
before considering external debt financing. The constant is positive and extremely significant. The
general model does have power in explaining the determinants of leverage. Particularly, the F-test
(p>F = 0.0000) proves that the null hypothesis stating all coefficients are equal O is rejected.
Adjusted R-square is 0.3467, indicating that 34.67% of dependent variables can be explained by
this model.

4.3 The determinants of long-term debt in FTSE 250 from 2010 to 2017

To test the determinants of long-term debt in this sample, this paper uses long-term debt/total
assets instead of total debt/total assets in the regression model.
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Table 5 Long-term debt determinants in FTSE 250 firms from 2010 to 2017

Leverage(long) i; Coef. Std. Err t P>|t|
Sizej; 0.0723 0.2610 0.28 0.782
Profitability;; 12.3235 3.5561 3.47 0.001
M/B;; 0.04702 0.0777 0.61 0.545
Asset structure;; 3.6090 1.6304 221 0.027
Liquidity;, 0.8579 0.2604 3.29 0.001
_cons -4.5554 4.0183 -1.13 0.257

F (5, 829) 10.57

Prob > F 0.0000

Adj. R-Square 0.0542

Note: pooled OLS; leverage(long)=long-term debt/total assets

Profitability and liquidity are positively associated with long-term debt level at 1% significant
level. Asset structure has significant relationship to long-term debt level (coefficient 3.6090 with t-
statistic 0.027). There are also insignificantly positive relationships between long-term debt level
and M/B as well as firm size. This finding suggests that large firms may use more long-term finance
and less long-debt debt. Based on trade-off theory, large firms which are more diversified and
profitable, are expected to have high debt capacity and less exposed to the risk of bankruptcy (Chen,
2004). Then, they can receive the debt financing easily. Regarding tangibility and liquidity,
creditors tend to invest firms with more current and tangible assets. This result is consistent with the
trade-off theory about financial distress and bankruptcy costs and the pecking order theory in asset
mispricing (Chen, 2004). In addition, firms with more tangible assets tend to issue debts to take the
advantage of the low cost (Chang et al., 2009). F statistic shows that all coefficients equal to zero
can be rejected at 1% significant level. However, adjusted R-square shows that only 5.42% of
dependent variables can be explained in this model.

5. Conclusion

To investigate determinants of debt financing in the United Kingdom, this study uses a sample of
FTSE 250 firms from 2010 to 2017. It finds that overall debt ratio is negatively influenced by firm
size, profitability and tangibility. Pecking order theory, indicating that firms prefer raising funds
internally, may be useful in explaining the finding. Firms which are large and profitable may have
free cash flow. These companies may use these cash to buy facilities and expand market. However,
growth opportunities (M/B) has significantly positive impact on overall leverage. It presents that
firms with higher M/B may attract more investors and issue equity. The current study indicates that
long-term debt is dominant in total debt, accounting for over 70%. Moreover, this study finds that
profitability, asset structure and liquidity have positive influence on long-term debt. Companies
with better profitability may have larger long-term debt financing, which can be interpreted as
demonstrating their demand for constructing buildings and purchasing equipment. Firms who have
more tangible assets and liquidity may have higher long-term debt financing, which means that
suppliers consider companies’ bankruptcy risk.
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