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Abstract

This paper investigates the firm-specific determinants of target capital structure and the speed of
adjustment towards this target for industrial firms in four African countries. In addition to using a
two-stage, dynamic partial adjustment model which sheds light on the dynamic nature of the
adjustment process, various definitions of leverage are also used to check for robustness. The findings
of the paper indicate that African firms adjust faster to short-term debt targets than they do to long-
term debt targets. Furthermore, firms in Nigeria and South Africa adjust relatively faster to their target
capital structures, whereas firms in Ghana and Kenya have slower speeds of adjustment, pointing to
the existence of higher adjustment costs and less-developed capital markets in these countries. The
speeds of adjustment obtained range from 17.9%-60.2% per year, consistent with international
evidence regarding speeds of adjustment in other developing and emerging economies.
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1. Introduction and equity does not affect firm value. After retaxi
some of the assumptions required for perfect capita
The institutional environment in which African fien markets, economists have focused on two main
operate has two salient features: underdevelopechpital structure theories: the pecking order, ted
financial systems characterized by a high degree dfade-off theories of capital structure.
informational asymmetry, inefficient and illiquid The trade-off theory, which acknowledges the
capital markets (Gwatidzo and Ojah, 2009). It idl we existence of an optimal capital structure, stdtas an
established that in order for a country to grow andptimal capital structure is established by balagci
prosper, certain macro and micro-level factors arehe benefits and costs of debt (Kim, 1978; Kraud an
needed. On the macro-level, factors such as protect Litzenberger, 1973; Jensen and Meckling, 1976;
of shareholder’s rights, cheap and easy accesstib d Myers, 1977). Since countries differ markedly in
markets and property rights are required, whilsthen  their institutional set-ups and market-structufesms
micro-level the role of firms as a source of prangd from different countries are bound to have différen
jobs and generating tax revenue for governments ideterminants of optimal capital structure. Thisins
emphasized. Firms in these countries can therefole with previous studies by Rajan and Zingales
play a critical role in promoting economic growth, (1995), Wald (1999) and Booth et al (2001) who
and their success in doing so depends on howrovide evidence that differences in capital strces
effectively they can raise capital to finance theircan be explained by institutional environments and
activities. A firm’'s capital structure can theredor country heterogeneity. Furthermore, observed dapita
impact its long-run growth prospects and ultimatelystructures frequently differ from target levels bese
the growth of the entire economy. A study of theof adjustment costs. Dynamic trade-off theory of
dynamics of a country’s capital structure is theref capital structure has found strong support ( Leamy
essential. Roberts, 2005; Huang and Ritter, 2009).The evidence
Five decades have passed since the publicatices to whether firms are quick or slow in adjusting
of Miller and Modigliani (1958)'s seminal paper ontheir optimal capital structure targets, however,
“Irrelevance Theory”, and the question of how firmsremains mixed. Fama and French (2002) estimate a
should raise capital continues to be the subject cdpeed of adjustment of 7-18% per year, while
intense debate (see contributions by Rajan anHlannery and Rangan (2006) estimate an even faster
Zingales, 1995; Myers, 2001; Baker and Wurgler SOA; 35.5% per year using market leverage and
2002; among others). Irrelevance theory posits tha34.2% per year using book leverage, suggestingtthat
in perfect capital markets, the choice betweent deliakes about 3.2 years after a shock for a firmetarn
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to its optimal target. In Frank and Goyal (20075118 This paper is organized as follows. Section 2
it is noted that “Corporate leverage is mean-réwgrt presents an overview of the capital structureditene.
The speed at which it happens is not a settleé&issu In addition to providing a description of the vélies
Empirically, tests on the trade-off theory of used in the study, Section 3 outlines the methagolo
capital structure are in no short supply. Howeverused to conduct the study. Section 4 presents the
most studies tend to be based on cross-section datsults and Section 5 concludes the paper.
and orthodox multiple regression analysis (Shah,
2011: 2). The short-comings with these models are. Literature Review
that the observed leverage ratio may differ from th
optimal ratio predicted by the trade-off theory @y There are several theories of capital structure,
and Majluf, 1984). Furthermore, these approachemcluding the Modigliani and Miller propositions,
also do not shed any light as to how leverage &ljusmarketing timing theory, pecking order theory and
to the target level over time. Until recently, mizdef  trade-off theory of capital structure. Since thégper’s
dynamic capital structure adjustments were largelynain focus is on dynamic capital structure our
ignored. literature review is largely based on the statid an
This paper investigates two important issuesdynamic trade-off theories of capital structurethe
related to firm behaviour when raising capitalsByr,  following section we briefly look at the two theesi
we investigate capital structure determinants in 4f capital structure.
African countrieS Secondly, we assess the speed of  The static trade-off theory - In stark contrast to
adjustment (SOA) towards an optimal capitalthe Irrelevance Theorem, it was found that after
structure. We seek to achieve the above aims biaking capital market imperfections into accouhg t
addressing the following questions. Do African mix between debt and equity does in fact affeeh fir
countries adjust their capital structure targetdine  value. Modigliani and Miller (1963) introduced
with the dynamic trade-off theory? Are SOA of firms corporate taxes to their model and their conclusion
in African countries similar and are the resultbust was that to maximize its value, a firm should have
to different leverage definitions? 100% debt. However, 100% debt is hardly feasible
The contributions of the paper are threefold.and at odds with what is observed in practice. In
Firstly, there is a dearth of literature on SOAfioms  follow-up studies performed by Modigliani and Mille
in Africa. African countries have been largely igggd  (1966) and Baxter (1967) it was suggested thatsfirm
in much of the dynamic capital structure literature generally favour debt due to the advantages of tax
Although studies have looked at the determinants as$hields. Using a probit model, Mackie-Mason (1990),
capital structure in African countries (see formpde, found that tax-paying firms favour debt. Howevér, i
Gwatidzo and Ojah, 2009), very few studies expijicit was also argued that the high costs of financial
look at the dynamics of capital structure and spefed distress due to excessive debt levels lead firmse
adjustment using several countries. For examplenore equity. Value-maximizing firms should
studies by Kyaw (2009), Ramjee and Gwatidzotherefore choose the level of debt by balancing the
(2012); and Chipeta, Wolmarans and Vermaakpenefits and costs associated with debt financing
(2012) investigate capital structure dynamics usingBerens and Cuny, 1995; Myers, 2003; Bradley,
South African firms. However, elsewhere in Africa Jarrell and Kim, 1984). This is the essence of the
the topic has not received sufficient attention,aind static trade-off theory. Firms strive to reach this
the best of our knowledge, a comparative examinatiooptimal point called the “target capital structur&s
of capital structure SOA on African countries has n noted by Drobetz and Wanzenried (2006), the static
been undertaken to date. Secondly, results obtaindthmework assumes no difference between target
from dynamic panel models are sensitive to thecapital structures and those actually observedceSi
definitions of leverage used in estimating them. Bythe role of time in these single-period models was
testing various definitions of leverage, some ih®g ignored and the apparent failure of these statidetso
may be gained as to whether different specificationto explain the financing behaviour of firms, theede
yield robust results, and additionally, whether theto study the dynamics of actual capital structure
results obtained are in line with predictions méage toward target capital structure became apparent.
existing capital structure theories. The paper also  Dynamic trade-off theory - The failure of the
takes advantage of the benefits that panel datdohasstatic trade-off theory of capital structure to
offer. According to (Terra, 20QHsiao, 1986) panel adequately explain the financing behaviour of firms
data increases the number of data points, resuling has seen the emergence of the dynamic trade-off
greater number of degrees of freedom. The GMMheory. Unlike the static trade-off theory which
model also deals with the possible endogeneitpssumes that actual and target (optimal) debtsratio
between the regressors and the country-specifiare identical, dynamic capital structure theory
effects, as well as yielding consistent and unliaseacknowledges that the two are different; random
results for threshold panel models. shocks can push firms off the target and firms must
move back to the optimal level. The firms also face
different adjustment costs when going back to the

' The countries are Ghana, Kenya, Nigeria and South Africa.
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optimal level such that it may take time for eacinf are also positively related to the speed of adjestm

to reach the optimal level again. It must also be2ed  Developing nations with stronger creditor and
that the optimal level itself is also changing otiere;  shareholder rights have faster adjustment speeds
such that the firm is actually targeting a “moving (Clark et al., 2009).

target”. Most of the existing empirical studies on

Since firms face different adjustment costs anddynamic capital structure focus mostly on developed
exogenous shocks, firms will have different targetcountries. For instance, Kremp et al (1999) analyze
capital structures; which are also time-varying. Alarge panel of French and German firms and confirm
dynamic theory of capital structure choice in thethe existence of a dynamic adjustment process. In a
presence of transaction costs has been formulgted Btudy conducted on UK non-financial firms, Ozkan
Fischer et al (1989). Other more recent contrim#io (2001) found that UK firms have a target capital
to this strand of literature include; Yeh (2011),structure to which they quickly adjust. Gaud et al.
Reinhard and Li (2010), Nunkoo and Boateng (2010)(2005) analyze the adjustment to target capital
Hass and Peters (2006). Hovakimian et al (20013tructure of Swiss firms and find that the speed of
employed logistic regressions in order to analyze adjustment in Switzerland is much lower than ineoth
firm's choice between debt and equity, and theircountries, pointing to institutional differences.
results indicate that firms do adjust toward arimat  Country-specific factors as well as firm-specific
debt ratio. Using a dynamic model of capital stuuet factors are significant determinants of capitalctiure
Ju et al (2002) observe that firms’ actual leveragéDe Jong et al, 2008; Demirguc-Kunt & Maksimovic,
levels are in line with the trade-off theory. Leayd  1996).

Roberts (2005) argue that firms are more concerned Using a dynamic unrestricted capital structure
with excessively high leverage, as opposed tonodel, Nivorozhkin (2003) examines the speed of
excessively low leverage, and that when rebalancingdjustment in transition economies. It was fourat th
firms rebalance to a range rather than a speeifget. Bulgarian firms adjusted much faster than Czech
Clark et al (2009) find supporting evidence to thefirms, with the speed of adjustment being positivel
dynamic trade-off theory for 40 countries. related to the distance between observed and target

Despite a growing body of literature on dynamiccapital structure for firms in Bulgaria. Maghyereh
capital structure, there is no consensus regariiag (2005) uses a dynamic panel model to investigate th
speed of adjustment. Fama and French (2002) findynamics of capital structure for manufacturingnr
estimates ranging between 7%-18% per year whilen Jordan, and finds that Jordanian firms do have
Huang and Ritter (2009) find average speeds of 17%arget debt ratios and they do adjust to themiveligt
when using book leverage and 23.2% when usingast, indicating that adjustment costs and thescost
market leverage. Flannery and Rangan (2006) repobeing away from the target are important. Haas and
speeds of 34.2% using book leverage and 35.5%eters (2006) investigate capital  structure
when market leverage is used as the dependedeterminants in 10 Central and Eastern European
variable. Furthermore, negative speeds of up to -7%ountries during the period 1993-2001 and find an
have been reported by lliev and Welch (2010: 10nverage speed of adjustment ranging between 4-49%.
who argue that managers “amplify the effects ofThey argue that slow adjustment speeds could be the
shocks.” result of market frictions in these economies.

Drobetz and Wanzenried (2006) analyze the Khalid (2011) looks at the impact of financial
impact of various macroeconomic factors onreforms on the dynamics of capital structure of
adjustment speeds and find that firms with bettePakistani firms, and finds that the adjustment pssc
growth opportunities and that are further away fronof capital structure in Pakistan is much slower as
target debt ratios, will adjust more quickly. Also, compared to developed countries. Mahakud and
during periods where the term spread on interéssra Mukherjee (2011) analyse manufacturing firms in
are high and during economic booms, firms adjustndia and conclude that various adjustment costls an
more quickly. This is also in line with Cook andria  benefits determine the speed of adjustment to targe
(2008) who find faster adjustment speeds duringlgoocapital structure. Analyzing leverage ratios for
economic times. Flannery and Hankins (2007)companies in Brazil, Chile and Mexico, Sobrinho
observe that the speed of adjustment towards th@010) finds that capital structure dynamics vayy b
optimal target capital structure depends on theountry and local idiosyncrasies. Using a GMM
adjustment costs as well as the costs of devifitorg  estimation technique, Ramjee and Gwatidzo (2012)
the target. Byoun (2008) suggests that one of thanalyze 178 South African listed firms for the peri
determinants of the speed of adjustment is th&998-2008 and find that a target capital structati®
financial needs of the firm. He argues that firmithw does exist and that South African firms adjust
a deficit and below-target debt, and firms with arelatively quickly to this target.
surplus and above target debt will adjust fastanth Having highlighted the evolutionary approach of
corresponding firms with a deficit but above targetthe dynamic trade-off theory, it is evident that th
debt, and firms with a surplus and below targett.deb existing body of literature yields mixed resultsttwi
Higher tax rates and financial market developmentsegards to the determinants of capital structureels
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as the speed of adjustment. Proceeding further, ag. Methodology, data and descriptive

empirical analysis will be undertaken in order tostatistics

establish whether the findings above will hold im a

African context. The next section will present theln assessing the dynamic nature of optimal capital

model and procedures to be used in the econometritructure, a partial adjustment model will be used,

analysis. adopting the approach of Ozkan (2001) and others.
Ariff et al (2008) contend that firms target an iopl
leverage ratio which depends on various firm-specif
factors. The general model can be expressed as
follows:

J
Ly =a,+ Zajxjit tU U HE (g
j
Where; L:t is the target leverage ratio of firnat timet, X it stands for firm-specific factgrfor firm i at

timet; U, is an unobservable firm-specifld; is a time-specific firm-invariant effect, anfl, is a white
noise disturbance term.

Due to transaction costs and the time-varyingpartially (Hovakimian et al., 2001; Shyam-Sunder &
nature of optimal capital structure, firms do ndjust  Myers, 1999). This is shown below:
their target levels instantaneously, but rathemsidj

L — Ly = /1i (L?t - Lit—l) 2

Where, 4; represents the speed of adjustmentAjf=1 then L, = L%, , implying instantaneous
adjustment occurs as there are no transaction. ddetsever, whent; = 0, adjustment to the target does

not take place at all. Whed; << 1, firms adjust slowly to the target (under-adjuamty if A; = 1, firms
over-adjust the debt level above the target leveesagl adjust quickly.

Equation 2 can be written as:
Ly =@-A)Lis + AL )
Substituting (1) into (3) yields:

J
L = (1_/]i)|-it—1+/1iao+z/1iajxjit tU U +E (4)

=1
Letting & = (1_/]i) and V; = /]iaj forj=0,....,3 yields;

J
Ly Z%Lit—l"'yo"'zijjit U +U +& (5)

j=
Wherel— ¢, represents the speed of adjustment. We therefeteteeestimate equation (5).

3.1. Estimation Procedure models. Also, OLS estimates yield biased resuls du
to fixed effects being ignored. A further complioat
Numerous econometric procedures have been used ficed in studies of capital structure is the problef
analyze the dynamics of capital structure; howeverendogeneity (see for example, Parsons and Titman,
results from these procedures have generally rert be 2007; and Getzmann, Lang and Spremann, 2010). To
robust (Frank and Goyal, 2007). For instancepvercome the endogeneity problem, Anderson and
possible correlation of the error term with thedad Hsiao (1982) suggest the use of an Instrumental
dependent variable in Equation 5 may producé/ariables (IV) technique in which two-period lagged
inconsistent estimates in fixed and random effectslependent variables are used as instruments.
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However, this procedure does not account for th®robetz and Wanzenried (2006) the broadest
differenced structure of the error term and maydefinition of leverage is the ratio of total (nogesty)
provide results which are not efficient as noted byliabilities to total assets (denoted by LVTD). This
Antoniou et al (2008). measure can be viewed as proxy for what accrues to
Arellano and Bond (1991) propose the use of @hareholders in the event of liquidation. Howe teis
Generalized Method of Moments (GMM) estimatordefinition has a number of flaws as it is potenhial
which uses both lagged values of all endogenouaffected by provisions and reserves such as pension
regressors and lagged and current values of atlgtr fund liabilities, in addition to including items v
exogenous regressors as instruments. These modeis not affect financing activities such as accounts
can be estimated in two ways: utilizing the levals payable. The authors offer an alternative definitio
the first differences of the variables. For thestfir defined as the ratio of total debt to total capital
differences method, in order to satisfy the condinf  (LVDC), where capital is the sum of total debt plus
the GMM estimator, one has to ensure that then@is equity. As this measure is a function of the cdpita
second-order serial correlation in the first diéleces employed it, therefore, best represents the effetts
of the error term. Furthermore, the validity of thepast financing decisions. The definition of levarag
instruments for GMM can be verified using thecould also be affected by country-specific andaiert
Sargan test. However, Blundell and Bond (1998macroeconomic factors. For instance, Shleifer and
contend that when the series is close to a randoiishny (1992) conclude that a firm’s debt capadcity
walk, lagged levels of variables are likely to beak  subject to current economic conditions. Booth et al
instruments for current differenced variables, iegd (2001) observe that firms in developing countries
to GMM estimates which are both biased andmake more use of shorter-term debt. Gwatidzo (2008)
inefficient. They suggest the use of a system-GMMurther notes that debt in most African firms’ dapi
which combines the difference and level equationsstructure is predominantly  short-term  debt.
This system-GMM provides more efficient and Additionally, Halling et al (2011) maintain thatrfis
consistent results than the difference estimatomnay opt for debt with shorter maturities when
provided there is no significant correlation betwee confronted with informational asymmetries. However,
the fixed effects and the regressors. Deesomsak et they also assert that firms would be expected t@ ha
(2009) demonstrate that system-GMM is the mostore long-term debt in their capital structuresimiyr
appropriate method in the estimation of dynamigperiods of recessions, if transactions costs astemti
panel data models. Additionally these GMM estimatesvith rolling over short-term debt are higher. Thaus
are more efficient as they are robust tostudy of both the long-term and short-term ratisaa
heteroskedasticity. In order to analyze the dynamieneasure of leverage would be useful, especialbnin
nature of capital structure, this paper will utlithe African context.
two-step system-GMM procedure using the Arellano- A further issue of contention regarding the
Bover/Blundell-Bond GMM regression. definition of leverage is whether to use book or
GMM estimates will only be reliable provided market values. Despite not being readily available,
that the instruments used are valid, as well &élseife  market values provide an accurate measure of die re
is no serial correlation in the error terms. Tougas value of a firm (Banerjee, Heshmati & Wihlborg,
parameter consistency we conducted tests for firs2000). However, Hovakimian et al. (2001) find that
order and second-order autocorrelation (AR tests) ahe choice between book and market value does not
well as the Sargan test for over-identifyinginfluence results significantly. Therefore, thisppa
restrictions. Consistency of GMM estimates requirewill make use of book values of leverage for the
the absence of second-order auto-correlation. h&s t sample countries. This study uses four definitiohs
Arellano-Bover method relies on first-order leverage, outlined in Table 1, in order to compeand
differencing, first-order autocorrelation is to becontrast speed of adjustment estimates using the
expected and is uninformative according to Roodmanwarious definitions, in addition to providing vahla
(2006). The first-order and second-order tests armformation regarding each country’s preferenceas fo
denoted by AR(1) and AR(2) respectively. The nulldifferent types of debt structures.
hypothesis for both tests states that there isenials
correlation in the error terms. The validity of the 3.3 The determinants of capital structure
instruments can be determined using the Sargan test
whose null hypothesis is that the over-identifyingThe empirical literature suggests a number of facto
restrictions in the model are valid. If the null that may influence the financial structure of
hypothesis is rejected, this would be a cause fotompanies. Bradley et al (1984), analyze various

concern. firm-characteristic determinants of leverage inahgd
earnings volatility, non-debt tax shields, reseaanHd
3.2 Definitions of Leverage development and advertising costs. Titman and

Wessels (1988) examine additional determinants
Various definitions of leverage have been usedén t including size, profitability and uniqueness. THiey
existing literature on capital structure. As notegl that these determinants significantly affect capita

®
NTERPRESS

VIRTUS,
478



Corporate Ownership ¢ Control / Volume 10, Issue 3, 2013, Continued - 4

structure choices. Rajan and Zingales (1995)angible assets will issue more debt (Jensen and
document that the primary determinants of capitaMeckling, 1976; Myers, 1977).

structure in major industrialized countries areesiz Firm Size: Warner (1977) and Ang et al (1982)
profitability, market-to-book ratios and tangibjlit point to a positive relationship between firm sael
Flannery and Rangan (2006) as well as Frank andebt, in accordance with the trade-off theory,
Goyal (2007) observe that median industry debbsati reasoning that large firms carry more debt, as
play an important role in determination capitalbankruptcy costs tend to decline as firms get karge
structure. In this study it is posited that optiroapital ~ Titman and Wessels (1988) find that larger firmudte
structure is a function of various firm-specific to be more diversified than smaller ones, and
variables. The firm-specific determinants include;therefore less likely to fail as they have moreblsta
profitability, asset tangibility, firm size, growth cash flows. Due to lower informational asymmetry
opportunities, and earnings volatility. Table 1 wBo costs associated with asset substitutions, laigeis f
the variables and how they are defined. may take on higher levels of debt. We expect a

Profitability: Empirical evidence provided by positive relationship between firm size and leverag
Rajan and Zingales (1995), amongst others, point to  Growth Opportunities. In the event of
an inverse relationship between debt and profitgbil bankruptcy, the value of growth opportunities void
This is in line with the pecking-order theory which close to zero, therefore companies with growth
states that firms rely on internal financing beforeopportunities will limit their use of debt. Rajamch
resorting to debt and equity. However, Drobetz andingales (1995) find a negative relationship betwee
Wazenried (2006) note that there could be a diregrowth opportunities and leverage. This could be du
relationship between debt and profitability in wéh  to the fact that firms issue more equity when stock
the trade-off theory, as more profitable firms haveprices are high. However, in line with the tradé-of
greater earnings and less bankruptcy costs. The rattheory, firms with more growth opportunities wike
of EBIT (earnings before interest and tax) to totalmore leverage as their financing needs might exceed
assets is used as a measurement of profitability. their retained earnings.

Asset Tangibility: Banks and other providers of Earnings Volatility: In the event of poor
capital usually require some form of collateral whe earnings or financial difficulty, firms financed by
issuing loans. Tangible assets are the most commamquity can choose not to issue dividends. However,
source of collateral for businesses, as they ae lefirms with debt are contractually bound to make
subject to informational asymmetries and can reducpayments to creditors. As a result, firms that have
the risk of moral hazard. As a consequence, firmsolatile earnings may limit their use of debt toomlv
with little tangible assets have a hard time rasin the high costs of financial distress. We therefore
funds using debt financing, whereas firms with moreexpect a negative relationship between earnings

volatility and leverage.

Table 1.Definitions of firm-specific variables used in tetidy

Variable Definition

Dependent Variables

Total Debt Ratio (LVTD) Total Debt to Total Assets

Total Debt to Capital (LVDC) Total Debt to Total Bteplus Equity
Long-term Debt (LVLD) Long-term Debt to Total Asset
Short-term Debt (LVSD) Short-term Debt to Total &ss

I ndependent Variables

Profitability (PROF) Earnings before interest aares divided by total assets
Asset Tangibility (TAN) Fixed assets divided byaicssets
Firm Size (SIZE) Natural logarithm of total assets
Growth Opportunities (GROWTH) Percentage chandetal assets
Earnings Volatility (VOL) Percentage change in EBIT

? Total assets were converted to real values using 2000 prices.
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3.4 Data developments. Data was obtained from the OSIRIS
database, which contains firm-level data extracted
The sample consists of publicly-listed industriais  from annually published financial statements. To
in Ghana, Kenya, Nigeria and South Africa for theminimize the impact of outliers, all variables were
period 2001-2011. Financial firms and utilities wer winsorized at the®land 99' percentiles. All tests and
excluded as they usually face strict capital stmect variables were estimated using the Stata 12 package
requirements (Abor and Biekpe, 2007). The choice oTable 2 shows the firms used in the study.
countries was based on stock and bond market

Table 2. Number of companies used in sample by stock exgghan

Co Number of industrial companies (excluding

untry Stock Exchange utilities)
G

hana Ghana Stock Exchange 20
Ke

nya Nairobi Stock Exchange 40
Ni

geria Nigeria Stock Exchange 112
So Johannesburg Stock Exchange

uth Africa Limited 314
To

tal 486

Table 3 presents summary statistics for theaverage, firms in Ghana experience the greatest
variables used in the study. Total debt as a pexen volatility of earnings, while Kenyan firms have the
total assets, on average, varies from 52.4%in Southighest proportion of fixed to total assets. Figdre
Africa to 63.1% in Nigeria, indicating that Nigemia also shows the evolution of the various debt ratios
firms are highly levered. Kenyan firms, on averageover the sample period. All measures of leverage ha
have the lowest long-term debt ratios comparedlto aseen an upward trend in Nigeria and South Afriee, t
sample countries. The average size of the firmgckvhi leverage ratios have been relatively constant inyide
is approximated by the natural logarithm of totaland the use of short-term debt has decreased
assets, is highest in South Africa and smallest isignificantly in Ghana. This could be due to thghhi
Ghana. Profitability, which is proxied by the retwn interest rates faced by Ghanaian firms and the
assets, has a mean of 11.3% in Kenya, the highedevelopment of the capital markets which could be
return on average from all countries in the sample. encouraging firms to use long-term debt.

Table 3. Summary Statistics

Number

c _ v of Star)dard .
ountry ariable Observations ean Deviation in ax
VSD : 144 468 0277 063 888
VLD ) 80 165 0253 000 747
o 144 583 0327 063 914
vDC ) 144 583 0827 063 914
aa LRoE 145 093 0157 0607 381
ANG ! 145 492 0208 073 855
ZE ° 145 701 1842 288 446
ROWTH 116 131 0338 0554 555
oL ) 16 241 2156 5771 0518
K | vsD ) 305 281 0.188 000 748
o VLD : 305 081 0.146 000 734
o 805 460 0221 008 810
vDC : 305 464 0229 008 850
®
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RoE 281 113 0105 0.269 347
we 305 544 0259 0450 969
ZE ° 305 0.702 1.621 718 4029
ROWTH ¢ 264 152 0301 0.497 446
oL ! 242 033 2760 16.071 2.765
o 932 409 0372 1,500 750
VLD : 306 134 0150 000 481
VD ) 876 631 0364 029 957
e 885 630 0364 029 957
igeria " ROF ’ 781 088 0.162 0.665 588
we 932 537 0354 004 544
ZE ° 926 0.194 1887 991 3.924
ROWTH 791 378 1102 0.866 074
oL ! 637 0.145 2257 10.485 913
VSD ) 2885 324 0216 005 787
w 2389 142 0181 000 681
VD : 2908 52 0.254 020 743
VDC : 2908 5% 0254 020 724
T 2839 077 0221 1264 584
we 2908 52 0269 001 995
ZE ° 2908 1694 2165 275 6.043
ROWTH ¢ 2564 378 1438 0735 2021
oL ) 2466 016 3385 18197 | 7.086

Notes: The sample includes all listed firms (excludingaficials and utilities). LVTD stands for total deatio, LVDC total
debt to capital ratio, LVLD stands for long termbtieatio, LVSD stands for short term debt ratio.®Ris calculated as
EBIT (earnings before interest and taxes) dividgddtal assets. TANG is fixed assets divided byltassets. Size is the
natural logarithm of total assets. GROWTH is thecpatage change in total assets and VOL is theep&age change in
EBIT. Book values of total assets have been used.
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Figure 1. Mean Leverage Ratios over time
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stands for short term debt ratio.

4. Results and analysis

Table 4. Speed of adjustment in sample countries usingudifft definitions of leverage

Country LVSD LVLD LVTD LvDC
Ghana 50.70% 17.90% 29.40% 29.50%
Kenya 43.33% 27.50% 24.109 34.10%
Nigeria 46.40% 60.20% 46.30% 46.20%
South Africa 53.80% 53% 42.80% 42.80%
®
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Table 5. Determinants of capital structure for the samplentaes

Panel A: Ghana

1 2 3 4
Explanatory Variable LVSD LVLD LVTD LVDC
Leviy 0.567*** 0.725%** 0.759%** 0.659***
(0.011) (0.010) (0.043) (0.058)
Profitability -0.212%** -0.310%** -0.406*** -0.384**
(0.030) (0.027) (0.109) (0.065)
Asset Tangibility -0.230*** -0.055*** -0.164** -0.B9%*
(0.021) (0.012) (0.066) (0.048)
Size 0.004 0.003 0.005 -0.007
(0.003) (0.005) (0.009) (0.01)
Growth 0.083*** 0.021*+* 0.098*** 0.112%+*
(0.017) (0.007) (0.017) (0.011)
Volatility -0.003** 0.001 -0.002 -0.002***
(0.001) (0.000) (0.002) (0.001)
Constant 0.223*+* 0.053 0.182* 0.351***
(0.033) (0.055) (0.110) (0.111)
AR (1) -3.634** -2.710%** -3.358*+* -3.235%*
AR (2) 1.609 0.463 1.462 0.577
Wald (df) 14349.56 (6)*** 17694.98 (6) *** 27991.6B)*** 27991.60 (6)***
Sargan (df) 33.393 (232) 35.043 (232) 33.913 (232) 34.627 (232)

Panel B: Kenya

1 2 3 4
Explanatory Variable LVSD LVLD LVTD LVDC
Leviy 0.493* 0.821*+* 0.706*** 0.705*+*
(0.243) (0.244) (0.239) (0.239)
Profitability 0.287 0.087 -0.227 -0.227
(0.397) (0.315) (0.142) (0.141)
Asset Tangibility -0.294** -0.019 -0.338 -0.338
(0.138) (0.279) (0.182) (-0.182)
Size -0.048 0.019 0.028 0.028
(0.033) (0.0397) (0.044) (0.044)
Growth -0.105 0.054 -0.125*** -0.125%**
(0.054) (0.064) (0.033) (0.033)
Volatility -0.004 -0.02 0.002 0.002
(0.008) (0.018) (0.003) (0.003)
Constant 0.835** -0.154 0.113 0.113
(0.413) (0.4000) (0.382) (0.383)
AR (1) -1.841* -1.722* -1.403 -1.402
AR (2) -0.482 -1.103 -0.305 -0.303
Wald (df) 1321.72 (6)*** 2355.80 (6)*** 416.42 (6)* 418.39 (6)***
Sargan (df) 13.853 (128) 7.843 (69) 15.196 (128) .18% (128)
Panel C: Nigeria
1 2 3 4
Explanatory Variable LVSD LVLD LVTD LVDC
Leviy 0.536*** 0.398*** 0.537*+* 0.538***
(0.004) (0.0187) (0.0046) (0.0043)
Profitability 0.508*** -0.327*** -0.405*** -0.407***
(0.0198) (0.0264) (0.0167) (0.0154)
Asset Tangibility 0.060*** 0.039** -0.009 -0.007
(0.012) (0.0152) (0.0121) (0.0119)
Size 0.015%** -0.006** -0.028*** -0.028***
(0.0024) (0.003) (0.0017) (0.0017)
Growth -0.009*** -0.026*** -0.008*** -0.008***
(0.0029) (0.0025) (0.0017) (0.0014)
Volatility -0.010*** 0.001 0.007*+* 0.007*+*
(0.0008) (0.0006) (0.0007) (0.0007)
Constant -0.055** 0.159*+* 0.631*+* 0.627*+*
(0.0214) (0.0359) (0.0135) (0.0137)
AR (1) -3.0387** -2.1619** -3.6459%+* -3.6548*+*
AR (2) -0.48377 -2.5529** -0.39749 -0.39699
Wald (df) 246525.84 (6)*** 3921.77 (6)*** 143058.006)*** 146088.47 (6)***
Sargan (df) 92.022 (345) 47.024 (179) 91.177 (345) 90.753 (345)
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Panel D: South Africa

1 2 3 7
Variable Explanatory LVSD LVLD LVTD LVDC
Lovi 0460 0470 0572 0572
0.007) 0.001) 0.001) 0.007)
Profitabilfy 0109 0031 0159 0.159°
(0.001) (0.000) (0.001) (0.001)
Asset *kk dkk kkk kkk
— 0,104 0.110 0.057 0.057
0.001) 0.001) 0.001) 0.001)
Size 20,009 0012 20,004 20,004
0.000) 0.000) 0.000) 0.000)
Growth 0,018 0019 20,028 0,028
(0.000) 0.000) (0.000) (0.000)
Volatiity 0.003" 0003 0.004" 0.004"
0.000) 0.000) 0.000) (0.000)
Constant 03427 0173 0250 0260
0.001) 0.002) 0.002) 0.002)
AR (1) 5.800" 5.700" 5,862 5,858
AR (2) 0378 0.008 0325 0327
145606 120e+06 2006406 2016406
Wald df *kk *kk *kk *kk
(@ ) ) ) )
297672 271315 300,326 300.260
Sargan (df) (362) (362) (362) (362)

Notes:*** ** and * stand for 1%, 5% and 10% levels dfjeificance, respectively. LVTD stands for totabtleatio, LVDC
total debt to capital ratio, LVLD stands for lorgrm debt ratio, LVSD stands for short term debibraley.;is defined as
lagged leverage ratios. Profitability is definedtlas ratio of EBIT to totalassets. Asset tangipili defined as the ratio of
fixed assets to total assets. Size is the natagarithm of total assets. Growth is the percentdgnge in total assets and
Volatility is measured as the percentage changEBIiT. Leverage measurements are calculated usiof balues. The
estimation period is 2000-2011 and standard eem@seported in parentheses.

Table 5 summarizes the two-step GMM The relatively faster rates of adjustment in South
estimation results obtained for each country. Alirf  Africa and Ghana suggest that firms in these camtr
measures of leverage were used in order to check féace lower adjustment costs than firms in many
robustness. The Wald test for joint significance isdeveloped countries. For instance, Shyam-Sunder and
satisfied for all countries at the 1% level of Myers (1999) find a rate of adjustment of 0.41 for
significance. Furthermore, the validity of the USA and Kremp et al. (1999) a value of 0.47 for
instruments in all countries is confirmed by theGermany. A rate of adjustment of 0.57 for UK firms
Sargan test. For all sample countries, the AR(&) te was reported by Ozkan (2001). Kenya and Ghana
statistic reveals the existence of negative firsieo have much slower rates of adjustment, suggestiaig th
autocorrelation, which is normal and expected. Thdirms in these countries face much higher adjustmen
AR(2) test-statistic indicates that there is noosge  costs. In a study conducted on capital structure of
order autocorrelation for all countries, with the Spanish firms, De Miguel and Pindado (2001) find a
exception of Nigeria when LVLD is used as thespeed of adjustment of 0.2095. They argue that this
dependent variable. relatively low speed of adjustment could be attiéiou

Table 4 provides a range of the speed oto the less developed bond market in Spain, resulti
adjustment estimates for each country based on thie Spanish firms relying on private rather than lfub
different definitions of leverage. The speed ofsources of financing. This could also explain the
adjustment is given by 1 minus the lagged leveragslower speeds of adjustment in Kenya and Ghana.
coefficient, orl— ¢, . From the results obtained it is Gwatidzo (2008) notes that bond markets, whicheare
major source of long-term debt in most developed
economies, are still in their infancy in termsf o
development and are basically dominated by

overnment issues in most African economies.
arket frictions, lack of investor protection and
corporate bureaucracy in these countries could also
explain the slower speeds of adjustments observed.
) The estimates of speed of adjustment obtained
the first definition of leverage indicate tHams
in all countries adjust much faster to target skemn
debt ratios than to target long-term debt ratidsis T
Sndicates lower adjustment costs are faced when
I%djusting to short-term target debt ratios. Givha t
greater availability of shorter —term debt in A&rc

clear that speed of adjustment towards optimaltabpi
structure varies from country to country, and tifnet
speed is also sensitive to the definition of legera
used. For example, in South Africa adjustment rate
vary from 42.8% using LVDC to 53.8% when LVSD
is used as the dependent variable. That is, orageer
48.1% of the difference between optimal (desired
leverage and actual leverage is covered within ong.
year. In other words, after a shock that movesrasfi
away from the optimal capital structure, it takes a

gap, provided that this speed of adjustment
maintained.
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countries, this is not surprising and could expkhi@ can be explained by the greater costs of debt faged
increased speed of adjustment for short-term debhigh-growth firms as a result of their risky inuesnt
Firms adjust relatively slowly when the long-term opportunities.
definition of leverage is used, pointing to the hig
adjustment costs associated with long-term debiConclusion
Adjustment speeds when the LVTD and LVDC
definitions are used are very similar and rangenfro This study set out to examine the speed of adjugtme
29.5% to 46.2%. of African firms to their target capital structures
When it comes to the determinants firm-specificAdditionally, it examined how the speed of
determinants of leverage, the results are largeljne  adjustment estimates differed based on the defirsti
with the theoretic expectations. As shown in Tdile of leverage used. Empirical analyses were conducted
profitability is negatively related to leverage in using an unbalanced panel for industrial compainies
Kenya, Nigeria and South Africa, for most definitto  four African countries. Results were obtained using
of leverage. This negative relationship is in limgh  dynamic adjustment model utilizing the Arellano-
the pecking order theory which states that mordBover two-step GMM estimation technique. Most of
profitable firms tend to rely on retained earniagsa the results obtained were statistically significant
source of financing before resorting to debt,indicated that African firms do have optimal debt-
confirming studies by Titman and Wessels (1988)equity ratios, however the speed at which they
Rajan and Zingales (1995) and Gwatidzo and Ojaladjusted differed from country to country as well a
(2009). Profitability has a positive relationshipttw on the specification of leverage. Speeds of adjestm
leverage for firms in Ghana, however, these resultsanging from 17.9%-60.2% were observed.
are not statistically significant. Tangibility is It was found that Ghanaian and Kenyan firms
positively related to leverage in South Africa ft  generally bear greater transaction costs when
definitions except LVSD, and these results areadjusting to target leverage ratios than firms in
statistically significant. This is in accordancettwi Nigeria and South Africa. This could be due to
Jensen and Meckling’s (1976) version of trade-offdifferences in the levels of development of bond
theory which argues that large firms have moremarkets in these countries. Firms in all countaks®
collateral and thus will take on more debt. Howeveradjusted relatively quickly to short-term targetote
tangibility is negatively related to leverage indbh ratios. The speed of adjustment toward optimal {ong
and Kenya, suggesting that monitoring costs foterm debt ratios were much slower indicating the
highly levered firms in these countries are quitghh presence of significant adjustment costs in theaise
leading to less-levered firms taking on more debt alonger term leverage. One of the policy implication
posited by Titman and Wessels (1988). This negativemanating from this study is that governments and
relationship makes sense considering that debinancial institutions in African countries need to
markets in these countries are much less developedeate environments conducive for the further
resulting in higher monitoring costs. development of bond markets in order to make long-
Size is negatively related to leverage in Soutiterm borrowing cheaper and more accessible. The
Africa at the 1 percent level of significances @l results also indicate that South African firms also
definitions of leverage, in accordance with theadjust relatively fast to their optimal ratios cistent
predictions of Rajan and Zingales (1995). Thisue d with findings by Ramjee and Gwatidzo (2012).
to larger firms having easier access to equity etark Lastly, findings from this study indicate that thés a
and they would therefore be less reliant on debt. Aierarchy when it comes to financing choices in the
negative relationship between volatility and leggra sample countries. Firms in Africa prefer to use
is found in Kenya as firms with more volatile eags internal funds over external funds, in accordanite w
face a higher cost of debt. This is in accordanith w pecking order theory. However, this could also be d
findings by Bradley et al. (1984). A positive to restrictive covenants, governance and highetscos
relationship between leverage and volatility isfdu associated with long-term debt financing in these
for South Africa. This is consistent to resultsridby  countries.
Ramjee and Gwatidzo (2012). One of the limitations of this study is that due to
Finally, firms in Kenya exhibit a positive lack quarterly data, annual data was used. Anraial d
relationship between growth and leverage, sugggstins usually smoothed and may not pick up significant
that firms with growth opportunities prefer to issu changes in leverage that would have been possible t
debt rather than equity in the event of insuffitien identify using quarterly or monthly data. Additidiya
retained earnings, in accordance with the peckingenly listed firms were included in the study resujt
order theory. A negative relationship between ghowt in survivorship bias. Firms are not separated by
and leverage in Ghana, Nigeria and South Africa isector, and the speed of adjustment may be affected
observed and is highly statistically significant fdl by the sector a firm operates in. Also the resutts
the definitions of leverage, confirming findings by this study need to be interpreted with caution tiue
Titman and Wessels (1988) and Barclay, Smith anthe many rigidities these economies face as well as
Watts (1995). The reason for the negative relaligms
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the limited nature of the information published by 14.
listed companies.

from over. A number of issues not addressed in thi

In conclusion, the capital structure debate is far

paper need to be investigated and more research on

firms in Africa will need to be conducted. This pap

16.

investigates firm-specific determinants of optimal
capital structure, however, since business owredys r

on both firm-specific and market conditions when 17.
making capital structure decisions, it would make
sense to observe how certain macro-economic factors
such as real GDP, term-spreads on interest ratks an'8:
CPI affect the speeds of adjustment. Also, the

dynamics of capital structure for African firms d¢du
be examined in industry-specific situations, ad asl

during various phases of the business cycle. Lastly
future studies could examine the relationship betwe
speeds of adjustment in relation to distance from

optimal target structures. 20.
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Appendix
Al. Correlation matrix of variables used in the regi@s (2000-2011)
Ghana
Pr T
VSD VLD VTD VDC ofitability angibility ize rowth olatility
LVSD .000
LVLD 0.262 .000
LVTD 781 .628 .000
LVDC .781 .628 .000 .000
Profitab 1.
ility 0.468 0.362 0.578 0.578 000
Asset 1
Tangibility 0.178 .384 0.008 0.008 0.355 .000
0 0
Size 0.120 0.208 0.123 0.123 212 .051 .000
0.
Growth | 0.110 0.168 0.207 0.207 401 0.292 202 .000
Volatilit 0. 1
y 0.084 0.094 0.089 0.089 262 0.101 0.009 72 .000
Kenya
Pr T
VSD VLD VTD VDC ofitability angibility ize rowth olatility
LVSD 00
LD 1 026 00
LVTD .78 .63 .00
LVDC .78 .63 .00 .00
Profitab 1.
ility 0.47 0.36 0.58 0.58 00
Asset 1
Tangibility 0.18 .38 0.01 0.01 0.36 .00
. 0 0
Size 0.12 0.21 0.12 0.12 21 05 00
Growth 0.
®
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0.11 0.17 0.21 0.21 40 0.29 .20 .00
Volatilit 0. 1
y 0.08 0.09 0.09 0.09 26 0.10 0.01 17 .00
Nigeria
Pr T v
VSD VLD VTD VDC ofitability angibility ize rowth olatility
LVSD .000
LVLD 0.278 .000
LVTD 0.998 .281 .000
LVDC 0.998 .281 .000 .000
Profita 1.
bility 232 0.127 0.207 0.207 000
Asset 1
Tangibility 212 .235 0.093 0.093 0.017 .000
0.
Size 0.068 0.158 0.028 0.028 187 0.142 .000
Growt 0.
h 0.028 0.087 .015 015 049 0.077 .021 .000
Volatili 0. 0 1
ty .045 0.042 0.039 0.038 244 022 .100 0.104 .000
South Africa
Pr T
VSD VLD VTD VDC ofitability angibility ize rowth olatility
LVSD | .000
LVLD | 0.310 .000
LVID | 587 502 .000
LVDC | 587 502 .000 .000
Profita 1.
bility 0.117 0.158 0.186 0.186 000
Asset 1
Tangibility 0.559 420 0.093 0.093 0.045 .000
0. 0
Size 0.112 0.018 .051 .051 294 220 .000
Growt 0. 0
h 0.069 .006 0.039 0.039 016 .070 0.016 .000
Volatili 0. 0 1
ty 0.041 .046 017 017 056 .028 .047 A7 .000
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