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Abstract

This paper applies the Blundell and Bond system generalised method of moments (GMM) two-step
estimator to examine the impact of age and collateral value on debt financing, using a panel of 177 non-
financial companies listed on the Johannesburg Stock Exchange over the period 1999 to 2009. The results
show that South African firms have target leverage ratios and adjust their capital structures from time to
time to achieve their respective targets, that the relationship between firm age and debt financing is non-
monotonic, and that firms with higher collateral value are likely to face fewer constraints on borrowing and
therefore have greater access to medium-term and long-term debts. Robustness tests also reveal that
during start-up and maturity stages, a firm’s access to debt markets is significantly influenced by
investments in assets that are acceptable to external creditors as collateral. These findings suggest that

debt financing policies could be more critical for firms in the start-up and maturity stages.
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1
Introduction

Among the most dominant corporate financing
challenges in most developing economies is
the persistent scarcity of loan capital. The near
lack of long-term debt financing in these
economies, for instance, exposes firms to high
risk of liquidation and creates room for
opportunistic creditors to use the threat of
liquidation to expropriate the profits of even
the healthy firms (Huyghebaert, 2003). This
problem is less prevalent in developed
economies where the financial system is
relatively more efficient and where there are
strong institutional frameworks that support
the functioning of markets. However, Caprico
and Demirguc-Kunt (1998) have argued that
firms in developing countries may have less
long-term debt than firms in developed
countries, not necessarily because of
deficiencies in credit markets but mostly
because they have different characteristics.
Caprico and Demirguc-Kunt cited evidence
from the work of Titman and Wessels (1988)
which showed that the mix of long-term and
short-term debts among highly leveraged firms
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varies according to the firm’s characteristics.
Among the most studied, and indeed the most
complicated of these firm-specific charac-
teristics, are firm age and collateral value.
Using a richly constructed panel dataset
from listed South African companies and the
Blundell and Bond system generalised method
of moments (GMM) two-step estimation
technique, this paper strives to determine (1)
whether a firm’s access to long-term debt
financing decreases with its age, (2) whether a
firm’s collateral value enhances its access to
long-term debt, and (3) whether the influence
of collateralisation on debt financing is
dependent on firm age. The results show that
South African firms have target leverage ratios
and do change their capital structures from
time to time to achieve the targets; that both
the speed and timing of such adjustment
depends on firm age — with adjustment
policies reflecting whether a firm is in the
start-up, growth, consolidation or maturity
stage of their life cycle, and that the factors
that are considered most crucial in this
adjustment process, especially in the case of
market leverage, are firm age, collateral value,
size, level of information asymmetry, and
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growth opportunities.

From a theoretical standpoint, advancement
in age should give a firm an opportunity to
take advantage of benefits associated with
corporate reputation and experience. Hypo-
thetically, older firms stand a chance of
building a strong asset base, gaining attractive
industry reputation, and acquiring experience
on the workings of macroeconomic structures
and markets. In terms of access to funding,
Petersen and Rajan (1994) posit that such
firms may possibly have acquired some quality
reputation to be able to attract funds more
easily and more cheaply from financial
markets. By implication, the financing benefit
of long years of existence can be optimised
only if a firm is able to build strong collateral
value to hedge itself against possible risk of
bankruptcy. Loderer and Waelchli (2009)
argue similarly that agedness might result to
structural rigidity and asset decay which in
turn is capable of eroding the gains of
corporate reputation and value.

Arising from this controversy is the claim
that an interactive relationship exists between a
firm’s life cycle and its capacity to grow
tangible assets, and that this interaction affects
a firm’s debt structure. Unfortunately, not
much literature is available that has tested the
likelihood of this interaction. Most studies on
this subject only incorporated firm age and
asset tangibility as some of the control
variables in their capital structure models (e.g.
Titman & Wessels, 1988; Booth et al., 2001),
whereas others examined the separate impact
of age mostly as it affects small- and medium-
scale firms (La Rocca et al., 2009). There is
also significant disparity in the study of
financial leverage patterns of firms in major
emerging markets, with many of the studies
focusing on China (Chen, 2004; Li, 2009) and
India (Chakraborty, 2010). To the best of our
knowledge, there is no study yet that has
investigated whether the claimed impact of
collateral on debt financing depends on a
firm’s life cycle. In addition, despite South
Africa’s position as one of the largest
emerging-market economies in the world, the
financing patterns of firms in the country
remain loosely understood. No research, to our
knowledge, exists that specifically explored
whether age and collateral value interact to
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influence financing decisions of firms in the
country. Considering the economic prominence
of South Africa as an emerging market, this
paper adds to the existing capital-structure
literature by using a dynamic and robust
approach to strive to address issues concerning
how firms in fast-growing emerging markets
can manage their internal structures to ease
difficulties of access to external financing.
South Africa presents an interesting case for
analysing corporate financing patterns in an
emerging economy. The country has very
interesting features that should ordinarily make
it easier for firms to gain access to funding. In
addition to being the only African member of
the G-20, South Africa is also the only
emerging market in the sub-Saharan region.
The country also has one of the largest
and comparatively most-developed financial
systems in Africa. In terms of the financing
patterns of firms, South Africa’s statistics
compare favourably with other emerging-
market economies. With the exception of bond
issues where the country is lagging behind, the
average percentage of its equity securities to
total financing from 1970 to 1999 was 48.4
percent compared to the emerging markets
average of 24.2 percent (Davis & Stone, 2004).
That of loans to total financing was 44 percent
compared to 44.5 percent of the emerging
market average. That of loans to total
financing was 44 percent compared to 44.5
percent of the emerging market average (Davis
& Stone, 2004). Based on the 2009 World
Economic Forum Financial Development
Report, the ratio of equity financing in South
Africa, at 70.1 percent as at 2008, was the
highest among its emerging market peers.
Excluding Brazil that recorded a private debt
ratio of 9.9 percent, South Africa’s debt ratio,
at 6.2 percent, was 3.8 percent and 1.6 percent
higher than those of India and China,
respectively. The age distribution of South
African companies in terms of years of listing
also makes an interesting case. Despite the fact
that its stock exchange is over 113 years old
and that about 49 percent of the listed firms
have been in existence for a range of 26.5 to
118 years since either formation or
incorporation (see Table 1 below), as much as
81 percent of the companies are less than 25
years old in terms of years of listing. Of that
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81 percent, roughly 45 percent are less than 10
years old since listing, whereas only 2 percent
are more than 75 years old since listing. These
numbers are an indication that the majority of
the listed companies in South Africa might
have had to rely historically on bank-based
debt financing in the absence of access to the
external equity market.

2
The research hypotheses

2.1 Age-leverage relationship

There is theoretical ambiguity concerning the
exact relationship between a firm’s age and its
debt financing pattern. Some theories postulate
that age and debt financing are positively
correlated. The justification for this is based on
the gains of long corporate existence that arise
from strong reputation (Berger & Udell, 1995;
Nico & Van Hulle, 2010; Sakai et al., 2010),
possible establishment of lender-borrower
relationship (Sakai et al., 2010), and lower
transaction costs (Bernasconi et al., 2005).
According to Nico and Van Hulle (2010),
older companies have a longer track record
and stronger reputation and should have better
relationships with lenders, lowering the cost of
debt. By their lasting reputation, older firms,
unlike newer ones, may be faced with fewer
adverse selection and moral hazard problems
and relatively lower degrees of uncertainty
which endear them to investors and lenders
(Huygebaert, 2003). In a similar vein, Petersen
and Rajan (1994) suggest that older firms
should maintain higher leverage given their
relatively implied higher quality. Sakai et al.
(2010) equally illustrate that as a firm ages, its
relationship with lenders facilitates various
types of information exchange between
borrowers and lenders, alleviating information
asymmetries and improving the efficiency of
credit allocation.

Another aspect of the debate argues that the
level of debt financing declines as a firm gets
older. The basis of this argument is that older
firms may face structural rigidities and asset
deterioration, which may erode corporate
value, and by so doing negatively affect
growth (Loderer & Waelchli, 2009). By
growing its productive level, a firm is able to

57

accumulate internal equity which allows it to
reduce its reliance on debt (Petersen & Rajan,
1994; Pfaffermayr et al., 2008; Huynh &
Petrunia, 2010). Older firms may also face
fewer problems regarding uncertainty and
information asymmetry and so might view that
as a justification for alternative financing
sources like equity (Berger & Udell, 1995).

Available empirical evidence is divided
along similar lines of argument. Huyghebaert
(2003), for instance, finds that once firms grow
older, they will probably generate more stable,
positive cash flows and obtain easier access to
reasonably priced bank loans. Based on the
lower transaction costs principle, Bernasconi et
al. (2005) find that older firms may incur
lower transaction costs associated with
borrowing because such firms are less likely to
go bankrupt and are expected to suffer lower
agency debt costs.

Contrary to the empirical evidence presented
above, another set of studies report negative
age-leverage relationships and defend that,
under normal circumstances, a firm that has
remained in the market for a long period of
time might have built up a reasonable amount
of reserves and retained earnings that could
serve as a good alternative to debts (Petersen
& Rajan, 1994; Pfaffermayr et al., 2008). In
line with the growth hypothesis, Loderer and
Waelchli (2009) investigate the impact of age
on performance and find that profitability
levels decline and costs go up as a firm gets
older. Pfaffermayr et al. (2008) demonstrate
that the adjustment processes that take place in
the capital structure of a firm over time make
the relationship between age and debt U-
shaped, meaning that as firms grow and
mature, they become much more strategic over
their choice of debt financing until such a time
that they are well matured to explore the
external equity market. This is consistent with
the proposition of Berger and Udell (1995) that
a firm’s financial needs are determined by its
current phase in the business life cycle, as well
as availability of funds and the prevailing cost
of capital.

As shown above, evidence on the actual
effect of age on corporate debt financing is
presently inconclusive. Our first hypothesis is
therefore aimed at determining whether a
firm’s access to long-term debt financing
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decreases as the firm gets older in an emerging
economy, or whether the relationship between
age and debt is non-monotonic.

2.2 Collateral-leverage relationship

Collateral-based lending is prevalent in
environments of market imperfections (Berger
& Udell, 1995) essentially because of the role
of collateral in dealing with the problems
associated with adverse selection and moral
hazards (Cassar, 2004; Jimenez et al., 2009).
Jimenez et al. (2009) illustrate that lenders also
use collateral to hedge against high credit risks
associated with lending to relatively small and
young firms, implying some interaction
between the way age and collateral affects
debts. It follows that asset tangibility might
positively influence debt financing via the
collateral channel (Rajan & Zingales, 1995;
Caprico & Demirguc-Kunt, 1998), transaction/
agency cost channel (Ovtchinnikov, 2010;
Nico & Van Hulle, 2010), or through the asset
match principle of Caprico and Demirguc-
Kunt (1998).

According to Caprico and Demirguc-Kunt
(1998), valuable assets that are acceptable
as collateral considerably ease borrowing
constrains. Availability of tangible assets to a
firm provides an injection to its collateral
value, making it possible for the firm to
increase the levels of debt in its capital
structure (Ovtchinnikov, 2010). In addition,
given that firms with large investments in
tangible assets have lower agency and
transaction costs of debt financing, chances are
that such firms may rely more heavily on debt
financing. This is in line with the trade-off
theory which, in the presence of financial
distress and bankruptcy costs, proposes that
tangible assets ought to be easier for outsiders
to value at relatively cheaper costs than
intangible assets (Frank & Goyal, 2009). The
earlier theoretical framework of Jensen and
Meckling (1976) also predicted a positive
relationship on the basis that collateral protects
lenders from the moral-hazards problems
associated with debt financing. Based on the
asset match proposal, Caprio and Demirguc-
Kunt (1998) argue that since firms normally
strive to match the maturity of their assets and
liabilities, only firms with long-term assets are
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likely to have a longer maturity structure of
debts. Consequently, it is expected that longer
debt maturity is only affordable to firms with
higher collateral values in terms of long-term
assets. Unfortunately, whereas land and
buildings constitute the largest proportion of
assets that banks accept as collateral from
firms, a much smaller proportion of these
assets are held by firms in their total asset
compositions (Safavian et al., 2006).

The majority of available empirical
evidence supports the positive role of collateral
value on debt financing. Some of the studies
that find a positive relationship between
collateral and leverage are Titman and Wessels
(1988), Chen (2004), Frank and Goyal (2009),
and Li et al. (2009). Although the results
remain the same irrespective of the country
case studied and method adopted, it is
interesting to note that none of these studies
focused on developing or emerging economies.
This is an important issue because unlike the
case in advanced economies, financial
structures of firms in the latter are dominated
by short-term debts, which do not necessarily
need to be collateralised. Indeed, Booth et al.
(2001) focused on developing economies
found a negative relationship between debt and
tangibility. This again shows how contentious
the debate has been. To verify whether this
holds in the case of South Africa, we
hypothesise that the higher the proportion of a
firm’s tangible assets, the more its reliance on
long-term debt financing.

2.3 Interactive impact of age and
collateral

A firm’s life cycle is expected to be correlated
with its capacity to grow its assets. Expectedly
also, older firms have a competitive advantage
in terms of their capacity to grow assets
compared to relatively newer firms. We are
unable to find previous evidence on how this
interaction affects a firm’s debt structure.
Interestingly, a study by Caprico and
Demirguc-Kunt (1998) in the case of Ecuador,
demonstrated that lack of collateral as well as
the age of firms are probably factors that have
jointly denied small firms access to the long-
term debt markets. Based on foregoing, we
hypothesise that the influence of asset
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tangibility on debt financing is dependent on
the age of the firm.

3
Variable definition and construction

We define the dependent variable, debt ratio,
in two ways — market-value debt ratio (DMV)
and book-value debt ratio (DBV). To arrive at
the DMV, we scale the sum of medium-term
and long-term debts by the sum of market
equity plus total debt (Ovitchinnikov, 2010).
For the DBV, we scale the sum of medium-
term and long-term debts by book value of
assets. Because short-term debts are not
always collateralised, we excluded loans
whose maturity periods fall due within one
year. This is unlike medium and long-term
loans that are conventionally collateralised in
most cases. In line with the main objectives of
this paper, we hypothesise that a firm’s debt
ratio is positively influenced by its age and
level of collateral value, but that the positive
impact of collateral value varies according to a
firm’s age.

3.1 Firm age
Firm age can be defined in terms of years of
formation, incorporation or listing. The three
definitions reveal an interesting trend in a
firm’s life cycle. The first stage of a firm’s
existence is at formation. This is followed by
incorporation and then being listed on a stock
exchange if it meets the listing requirements of
the exchange.! Each of the three stages of
existence has some implications on the
financing structures of the firm. Thus, the
relationship between age and leverage may
be dependent on the definition adopted. For
instance, studies that define age in relation to
number of years since formation find some
positive and significant effects (Archer &
Faerber, 1966), while Gwatidzo and Ojah
(2009) define age in terms of number of years
since incorporation and find no significant
effects. Moreover, Pfaffermayr et al. (2008)
define age as number of years since incorpo-
ration and find a significant negative effect.
The problem with these earlier definitions,
however, is that they fail to recognise that the
significant outcome of either firm formation or
incorporation is not reasonably felt at the base-
year. They also do not acknowledge that,
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in some cases, the difference between
incorporated and listed companies can be
significant. Due to the inconsistencies in the
age classifications of South African firms, we
adopt an alternative definition of firm age that
accounts for firm age since formation and
since incorporation. We avoid the use of years
of listing, since that would have led to the
exclusion of a good number of firms from our
sample.” It is therefore possible that the
relationship can be positive, negative or even
non-linear. A cross-country case study by
Gwatidzo and Ojah (2009) fails to establish
any significant effect of age on debt financing.
This later study is however a general study on
capital structure determinants and merely
controlled for firm age. Our own study
focusing mostly on the impact of firm age tries
to make use of a more robust definition by
combining the definitions of Loderer and
Waelchli (2009) and Sakai et al. (2010), and
estimating firm age as an average of one year
plus number of years elapsed since the year of
incorporation and one year plus number of
years elapsed since the year of formation.

3.2 Collateral value

The second hypothesis of this study focuses on
the impact of collateral value on debt financing.
Because asset tangibility also measures the size
of a firm’s collateral value, the two terms —
tangibility and collateral value — have been
used interchangeably in the corporate finance
literature. However, collateral value is used as
a collective term to refer to the sum of
investments in fixed assets, inventories and
other intangible assets. On the other hand,
tangibility is sometimes used only in the sense
of tangible assets (Frank & Goyal, 2009).
Considering that our main dependent variable
includes both medium and long-term
borrowings, we choose to define collateralisa-
tion in terms of collateral value. This is
considering the fact that medium-term loans
may not necessarily be collateralised by fixed
assets, but sometimes by inventories and other
non-fixed assets. We adopt a general definition
given by Booth et al. (2001) and Rajan and
Zingales (1995) and define collateral value (or
tangibility) as total assets minus current assets,
divided by total assets.

The collateral-leverage relationship can,
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however, create some simultaneous equation
bias because debts are used in the procurement
of tangible assets, and tangible assets that are
acceptable to lenders as collaterals guarantee
the firm access to more long-term loans. To
resolve this problem, collateral value is treated
as a predetermined variable in our dynamic
estimation equation.

3.3 The control variables

In line with the general practice in capital
structure studies, and in order to make our
results more comparable to those of previous
studies, we control for the effects of size,
profitability, growth opportunity, and level of
information asymmetry. It is expected that
firm size affects leverage positively because
the size of a firm plays an important role in
determining the kind of relationship it enjoys
within and outside its operating environment.
Following Booth et al. (2001) and Pandey
(2004), we define firm size as the natural
logarithm of sales. Also in accordance with the
pecking-order theory, we predict a negative
relationship between profitability and leverage,
with more profitable firms tending to rely
more on internal equity than on external debt
financing (Pandey, 2004). We define
profitability as the ratio of operating income
(earnings before interest, tax and depreciation)
to total assets. Growth opportunity is expected
to have significant positive effect on leverage
because it may increase lenders’ confidence in
the firm (Myers, 1977), but can also have a
negative effect considering that firms with few
growth options may have more long-term debt.
Consistent with Chen (2004), we measure
growth opportunity as the ratio of average
sales growth to total asset growth. To capture
the effect of information asymmetry on
leverage and in accordance with Kale et al.
(1991), we include a ratio of ending inventory
scaled to the firm's total assets. The higher the
level of information asymmetry, the higher is
the expected reliance on debt financing.

4
The research data and
descriptive results

The dataset used in this study is sourced from
Thomson Datastream, which contains informa-
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tion covering equities, accounting, fixed-
income, indexes, commodities and macro-
economic variables for both developed and
developing economies around the world and
for over long time series. It is perhaps the
largest database for academic research in terms
of number of series covered in each market
and particularly, it does a better job in
reflecting capital structure changes (Ince &
Porter, 2006). For South Africa, the database
has equity information on over 250 listed
companies. To minimise outliers and maintain
a good level of consistency in the debt ratios
across companies, we excluded firms from
traditionally highly leveraged sectors such as
banks, insurance companies, finance houses,
and mortgage companies. Although panel
series in Thomson Datastream date back
beyond 1990, the majority of listed South
African companies only have data available
from 1999. Taking these constraints into
consideration, we are only able to construct
our dataset from 177 firms over a period of
1999 to 2009. The choice of 1999-2009 can
also be justified considering that political and
economic freedom was only enthroned in
South Africa in 1994, following the end of
apartheid and shift to majority rule. Financial
reporting by  companies before and
immediately after 1994 was therefore non-
standardised and lacked transparency.

Our sample is therefore made up of a total
of 1947 observations. Because the dynamic
panel data estimation technique is applied
here, differencing both the dependent and the
exogenous variables to get suitable instruments
for the model caused significant reduction in
the number of observations to 1710 and 1704,
for both the market-value panel and the book-
value panel, respectively.

Table 1 compares the levels of debt
financing and collateral values across different
age quartiles. It shows that the market-value
debt ratio (DMV) is slightly at the highest
level for firms in the 2™ quartile (14.5-26
year), but lowest for firms in the 4™ quartile
age range (56.5-118). This suggests that the
relationship between age and the debt ratio is
U-shaped. However, the book-value debt ratio
seems to progressively decrease as firms move
from the first to the last quartile age limit. On
the other hand, the relationship between
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collateral and the debt ratio appears also to be
U-shaped. Firms in the 2™ quartile have higher
collateral value (56.7 percent) as against those
in the last quartile, which have 53.5 percent.
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The above results give an impression that the
impact of age and collateral value on debt
financing is stronger for firms within the age
limit of 14.5-26 years.

Table 1
Summary statistics of the main estimation variables across age quartiles
1* quartile 2" quartile 3™ quartile 4™ quartile

Mean S/Dev Mean S/Dev Mean S/Dev Mean S/Dev
DMV 0.235 0.235 0.245 0.242 0.234 0.239 0.194 0.198
DBV 0.158 0.244 0.109 0.189 0.097 0.132 0.095 0.116
Collateral 0.484 0.289 0.567 0.234 0.554 0.212 0.535 0.193
Age range (years) 1-14 14.5-26 26.5-56 56.5-118
% of firms 26.3 24.8 23.3 25.5
Observations 505 476 447 490

Table 2 contains results of the summary
statistics and correlation analysis for all the
variables. For the whole sample, DMV and
DBV average 22.7 percent and 11.5 percent,
respectively. Collateral value averages 53.4

percent, whereas the average profitability level
is 12.8 percent. Both measures of the debt ratio
are positively correlated with collateral, but
negatively correlated with age.

Table 2
Summary statistics and pairwise correlation matrix
DMV DBV Age Age® Collateral Profitability Size Information Growth
1 2 3 4 5 6 7 8 9
1 1.000 0.539 | -0.100 -0.100 0.241 -0.029 0.005 -0.204 -0.152
2 1.000 | -0.063 -0.720 0.216 -0.170 -0.050 0.004 -0.115
3 1.000 0.985 0.113 -0.015 0.073 0.161 0.442
4 1.000 0.091 -0.008 0.016 0.143 0.422
5 1.000 0.014 0.014 0.179 0.105
6 1.000 0.087 -0.020 0.097
7 1.000 0.010 0.097
8 1.000 0.251
9 1.000
Mean 0.227 0.115 1.418 2.162 0.534 0.128 5.849 0.137 2.681
5 of explanatory variables X for firm i at time ¢,

The empirical model and analysis

5.1 The model

For a panel model, firms’ target debt ratio
(Debt;,) can be modelled as a function of a set

Debt = ﬁo + ﬁ:X:t tvitn, e

To allow for the possible effect of the
autoregressive process on the stochastic term,
a one-year lagged dependent variable (Debt;,—)

time-invariant unobservable firm-specific effects
v;, a set of time-specific effects that change
over time but are common to all firms #;, and a
serially uncorrelated time-varying disturbance
term ¢;. This relationship can be represented as:

(1)
is included in equation 1 (Devereux &

Schiantarelli, 1990) and then fitted into an
autoregressive model where:
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Debt*i,t: Bo + ai(Debt; 1)+ BiXi +vit n,, + &y 2

There is, however, a high probability that v;,
which is unobservable and hard to measure, is
correlated with some elements in X,
Although, according to Antoniou et al. (2008),
this can be dealt with by taking the first
differences of the variables and thus
eliminating time-invariant fixed effects, the
resulting correlation between A(Debt;, ;) and
Ag;; makes the results of non-dynamic
estimation techniques (such as OLS) biased
and inefficient. Time-invariant firm-specific
characteristics, which are combined in 7, and
&1, are also likely to correlate with some of the
explanatory variables.

One possible solution to the inconsistency
of OLS results would be to make use of the
two stage least square (2SLS) estimation
technique. This would mean finding appropriate
instruments for the exogenous variables which
are correlated with neither the error term nor
any of the exogenous variables. In this regard,
Flannery and Hankins (2010) argue that a
traditional instrumental variables approach
becomes an unviable option in most areas of
corporate finance where finding reliable
instruments can be very difficult. This leaves
us with an option of using the Arellano-Bond
dynamic generalised method of moments
(GMM) panel data model, which addresses
more efficiently the problem of simultaneity or
endogeneity, while at the same time accommo-
dating the assumptions of dynamic capital
structure theory (Arellano & Bond, 1991). The
advantage of GMM over the traditional 2SLS
model is that, instead of focusing on weak
instruments, it optimally exploits all the linear
moment restrictions specified by the model
(Antoniou et al., 2008). Dynamic panel
methods also allow for robust inference of
lagged dependent variables in the presence of
unobserved heterogeneity (Huynh & Petrunia,
2010).

There are two versions of the Arellano-
Bond dynamic panel data (GMM) - the
difference-GMM  earlier  developed by
Arellano and Bond (1991) and system-GMM
expatiated by Blundell and Bond (1998). In the
absence of the residuals not having second-
order serial correlation, the difference-GMM
uses the lagged exogenous variables’ values as

legitimate instruments for the first-differenced
lagged dependent variable (Flannery &
Hankins, 2010). On the other hand, the
system-GMM uses the differencing as in the
difference-GMM plus the lagged exogenous
variables’ first differences as instruments in an
equation of the level-variables. This becomes
necessary especially when the information
provided by the lagged variables is likely to
cause substantial loss of efficiency in models
estimated in first differences using instruments
in levels (Arellano & Bover, 1995). We apply
the two-step version of the system-GMM
technique developed by Blundell and Bond
(1998) which is found to have the capacity to
control for the correlation of errors over time,
heteroskedasticity across firms, simultaneity,
and measurement errors due to the utilisation
of orthogonal conditions on the variance-
covariance matrix (Antoniou et al., 2008).
More specifically, our choice of the system-
GMM over the differenced-GMM is motivated
by three considerations, namely: the nature of
our dataset (smaller size of 7= 10, relative to a
larger size of N = 177); the possibility of the
variance of the time-invariant unobservable
firm-specific effects (v;) increasing relative to
the variance of the serially uncorrelated time-
varying disturbance term (g;); and the
likelihood of the autoregressive parameter
(Debt;,;) or the adjustment speed (o))
approaching unity. In the presence of these
considerations, Blundell and Bond (1998)
establish that the system-GMM estimator
becomes more useful in reducing the finite-
sample biases associated with the differenced-
GMM estimator.

The essence of the dynamic trade-off theory
is that capital structure decisions are adjusted
in accordance with the level of adjustment cost
which in turn is determined by transaction
costs as well as the market value of the stock
of the firm (De Miguel & Pindado, 2001;
Ozkan, 2001; Gaud et al., 2005). The fact that
the debt ratio is dynamic renders equation (2)
quite unsuitable for estimating the real impact
of X;,on the debt ratio. In reality, a firm’s
readiness to adjust its leverage towards a
preferred level depends on the transaction
costs of doing so — a factor that restricts the
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frequency of adjustment to an average of once
a year (Leary & Roberts, 2005).
In the presence of transaction costs, De

63

Miguel and Pindado (2001) demonstrate that
firms’ debt ratios adjust automatically but
follow a target adjustment process, where:

Debt;, — Debt;,.; = a(Debt ;, - Debt; ), 0 <a < 1 (3)

Solving for Debt;, the actual debt ratio then
becomes:

Debt;, = aDebt ;, + (1 - &) Debt;

where Debt;, | is the previous year debt ratio
for firm i; a;stands as a measure of transaction
cost, and Debt*,«,,is the target debt ratio for firm
i. Also factoring equation (1) into equation (4)

“

and observing that Debt*l;, = 1/a[Debt;, —
(1-0)Debt;, ], the actual debt ratio can be
interpreted as a function of the hypothesised
determinants. That is:

Debt;, = fy + (1 - a)Debt; .| + af: X + v, + €, %)

To make equation (5) more explicit based on
our research hypotheses, we substitute X;, with

both the main regressors and the control
variables as follows:

Debt;, = o + (1 - a;)Debt; .| + afAge;, + aﬂz(Age)Z[,,Jr of;Collateral;, + ay®;, + v, + ¢;, (6)

where, @;, and y are vectors of the control
variables (profitability, size, growth opportunity
and information asymmetry) and their
respective coefficients, v, is an unobserved
individual effect, and ¢;, is the random error
heteroskedastic term. The main focus is on /3,
p», and f3;, namely the coefficients of firm age,
square of firm age, and collateral value,
respectively. The inclusion of a quadratic
functional form for the age-leverage relation-
ship is in line with Pfaffermayr et al. (2008)
and is aimed at allowing us to test for the
postulated non-linear relationship between age
and leverage. As a decision criterion, /) and S,
are compared (expectedly £, < 0 and S, > 0),
and a conclusion reached for a non-monotonic
effect of age on leverage if the two coefficients
yield opposite signs.

Taking other factors into consideration, (1 -
o;)Debt;,; implies that a firm gradually adjusts
its previous year’s debt ratio towards an
optimal (target) level at a rate (1 - o) per year.
The (1 - @) term can take a value ranging from
1 for no adjustment cost to 0 for a highly
expensive adjustment process (Gaud et al.,
2005). A positive and below-unity coefficient
of Debt;, | suggests that a firm has a target
leverage ratio and revises its capital structure
over time to achieve that. A coefficient greater

than one, on the other hand, implies that the
firm does not have any target debt ratio.

For the system-GMM model, we treat the
two age variables, firm size, growth opportuni-
ties, and information asymmetry as exogenous,
and profitability and collateral variables as
predetermined. Although Ozkan (2001) has
argued that firm-specific characteristics are not
strictly exogenous, we find no theoretical
justification to treat the above independent
variables as endogenous factors in our model.
In addition, the likely endogeneity bias that
could arise is expected to have been addressed
by the structural specificity of the dynamic
panel GMM model. However, collateral value
is treated as predetermined because debt can
be used to procure fixed assets, and fixed
assets that are acceptable to lenders as
collaterals guarantee a firm’s access to more
long-term loans. It is therefore possible that
there is causality between collateral and debt
financing. For profitability, studies such as
Claessens et al. (2000) have established that
financing patterns of firms also have an
influence on operating performance. By
definition, @; in equation (5) above can be
partitioned into the hypothesised exogenous
components (size, information asymmetry and
growth) and the predetermined components
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(profitability and collateral).

5.2 Results

Table 3 contains the results of the system-
GMM estimations based on equation (5). In
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endogenous variables. This is in line with the
postulations of the trade-off and pecking order
theories, and the likelihood that some form of
causality exists between each of these factors
and financial leverage. Similarly, the instruments

used in the equation include the lagged
differences of the regressors (collateral value,
profitability, age, size, information asymmetry

all the function system-GMM  estimations
represented in columns 1 to 6, we treated
collateral value and profitability as partly

Table 3
System-GMM estimation results
(1) (2) (3) (4) (5) (6)
DMV, ¢4 0.572 0.569 0.568
(0.051)*** (0.046)*** (0.056)***
DBVi¢.s 0.441 0.443 0.442
(0.138)*** (0.136)*** (0.138)***
Age -0.131 0.465 0.463 -0.066 0.026 -0.006
(0.079)* (0.237)* (0.222)* (0.108) (0.297) (0.373)
Age’ -0.259 -0.273 -0.041 -0.029
(0.109)*** (0.099)*** (0.124) (0.148)
Collateral 0.213 0.192 0.061 0.116 0.110 0.109
(0.087)*** (0.091)* (0.306) (0.118) (0.105) (0.258)
Profitability -0.010 -0.011 -0.011 0.006 0.005 0.006
(0.008) (0.007) (0.006)* (0.006) (0.006) (0.006)
Size 0.052 0.053 0.055 -0.005 -0.003 -0.005
(0.024)* (0.021)*** (0.025) (0.028) (0.020) (0.022)
Information -0.097 -0.080 -0.041 -0.417 -0.416 -0.429
(0.191) (0.186) (0.213) (0.167)* (0.133)** (0.134)**
Growth -0.003 -0.003 -0.003 0.002 0.002 0.002
(0.001)* (0.001)* (0.001)*** (0.002) (0.002) (0.002)
Collateral*Age 0.067 0.016
(0.209) (0.163)
Constant -0.115 -0.398 -0.364 0.181 0.133 0.151
(0.106) (0.129)*** (0.196)* (0.104) (0.147) (0.188)
Correlation 1 -5.479 -5.627 -5.322 -2.713 -2.797 -2.745
(0.000) (0.000) (0.000) (0.006) (0.000) (0.006)
Correlation 2 -1.120 -1.236 -1.246 -0.451 -0.461 -0.462
(0.263) (0.236) (0.213) (0.648) (0.645) (0.644)
Wald 1 (df) 212.2(7) 241.9(8) 195.4(9) 35.0(7) 36.3(8) 30.8(9)
Wald 2 (df) 80.3(9) 63.6(9) 81.8(9) 20.2(9) 18.4(9) 18.8(9)
Sargan (SYS-GMM) 175.5 174.4 172.7 169.6 169.6 166.9
(0.559) (0.583) (0.618) (0.681) (0.681) (0.731)
Sargan (DIF-GMM) 158.9 161.2 158.8 158.1 162.1 161.3
(0.294) (0.251) (0.295) (0.309) (0.236) (0.249)
No. of Instruments 187 188 189 187 188 189
Firms 177 177 177 177 177 177
Observations 1710 1710 1710 1704 1704 1704

Notes: (i) The dependent variable (DMV) for columns 1, 2, and 3 is the market leverage (debt) ratio and is defined as the ratio of
medium-term plus long-term debts to market value of assets; whereas the dependent variable (DBV) for columns 4, 5, and 6 is
the book value leverage (debt) ratio defined as the ratio of medium-term plus long-term debts to book value of assets. (ii)
Heteroskedasticity consistent asymptotic robust standard errors are given in parentheses. (iii) Correlations 1 and 2 are the first-
and second-order autocorrelations of residuals and are asymptotically distributed as N (0,1). (iv) Wald 1 is a Wald test of the
joint significance of estimated coefficients, asymptotically distributed as x° (df) under the null of no relationship, while Wald 2 is
a Wald test for the joint significance of the time dummies also distributed as x° (df) under the null of no relationship, excluding
the first year (1999) and the last year (2009) which are dropped due to collinearity problems. (v) Sargan’s test for both the
system GMM (SYS-GMM) and the differenced GMM (DIF-GMM) is a test of overidentifying restrictions, asymptotically
distributed as x° (df) under the null of the instruments’ validity. (vi) The annual time coverage for all the models is 1999 to 2009.
(vii) * ** and *** indicate that coefficients are significant at the 10 percent, 5 percent, and 1 percent levels, respectively.
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and growth opportunities), as well as the first
difference of the dependent variable. In all, as
shown in Table 3, the total number of
instruments used ranges from 187 to 189.

The diagnostics reported in Table 3 confirm
the validity of the two-step version of the
system-GMM technique. Specifically, the out-
come of the Sargan test presents strong
evidence consistent with the null hypothesis
that the overidentifying restrictions are valid,
even in the case of the differenced-GMM. The
evidence of first-order serial correlation does
not invalidate the model since rejection of the
null hypothesis of no serial correlation at order
one in the first-differenced errors does
not imply that the model is misspecified
(Arellano & Bond, 1991). The important factor
considered here is the arising evidence of
absence of second-order serial correlation
which shows that the model is correctly
specified. Finally, the Wald 1 tests of the joint
significance of estimated coefficients and the
Wald 2 of the joint significance of the time
dummies are both significant at the 1 percent
level.

For all the models, the coefficients of
Debt;,; are positive and below unity, which
suggests that South African firms have target-
leverage ratios and do revise their respective
capital structures over time to achieve the
targets. Using the market-level debt ratio as
dependent variable in models 1 to 3, the
positive coefficients of the lagged dependent
variable suggest that, in order to obtain a
target-leverage ratio, firms adjust their capital
structure by roughly 43 percent per year. For
models 4 to 6 with the book-value leverage
ratio as the dependent variable, the adjustment
of capital structures is about 56 percent per
year. This implies that about 43 percent of the
deviation of the actual market-value leverage
ratio from its optimal level and 56 percent
of the deviation of the actual book-value
leverage ratio can be eliminated within a year.
Assuming a constant speed of adjustment, this
result suggests that it takes an average South
African company less than two years to be able
to adjust about half of the deviation caused
by the exogenous leverage shocks.” The
adjustment speed found in the case of South
African firms, especially for market leverage,
is close to the limit found for UK firms —
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43 percent (Ozkan, 2001) and US firms —
47 percent (Shyam-Sunder & Myers, 1999). It
is however higher than the 28 percent reported
for Swiss companies (Gaud et al., 2005),
34 percent reported for Brazilian firms (Correa
et al,, 2007), and 18.5 percent reported for
Chinese firms (Qian et al., 2009), but quite
smaller than over 79 percent reported for
Spanish firms (De Miguel & Pindado, 2001).
One would have expected the adjustment
speed to be roughly the same as that of China
or Brazil which share the same economic
characteristics with South Africa. Possible
reasons for this lag could be the relatively
easier access to credit in South Africa
compared to what prevails in those other
emerging economies, as demonstrated in the
introductory part of this paper.

When excluding age squared in model 1,
the age coefficient is negative. Inclusion of the
age-squared variable in models 2 and 3,
however, results in a significant reversal in the
sign of the coefficient, indicating that the
effect of firm age on access to debt financing
is non-linear. Accounting for the non-linear
effect, the positive coefficient on the linear age
term is an indication that debt financing should
increase with age in the early years of a firm’s
life. The negative coefficient on the quadratic
term suggests however that a rise in debt
financing subsequently levels off and
decreases with age. When using DMV as
dependent variable, the results confirm our
first hypothesis and the earlier findings of
Pfaffermayr et al. (2008) that the relationship
between age and debt financing is non-
monotonic. Consistent with the conclusion of
La Rocca et al. (2009), moreover, the results
show that listed firms in South Africa use debt
as a critical financial resource to sustain their
business in the start-up and the growing stages,
but gradually reduce their reliance on debts in
the consolidation period.

Collateral exhibits a positive and significant
relationship with the market-value leverage
ratios of firms (model 1 and 2). These results
are in accordance with our second hypothesis
and suggest that firms with higher collateral
value are indeed likely to face fewer
constraints on borrowing and therefore have
greater access to long-term debt financing. The
positive effect of collateral on debt financing is
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also similar to previous studies such as Frank
and Goyal (2009) and Li (2009). Consistent
with the positions of Chakraborty (2010) and
Jimenez et al. (2009), the result confirms that
the existence of collateral value enhances a
firm’s access to debt financing by helping to
eliminate financing barriers such as incomplete
financial contractibility, information asymmetry,
adverse selection and moral hazard.

We find no evidence to support our third
hypothesis that the impact of asset tangibility
on debts is dependent on firm age, as the
interaction terms in models 3 and 6 are not
statistically significant. At least for the firms in
our sample, therefore, the ability of a firm to
expand its assets does not increase with time.
Thus, although a firm’s life cycle may be
correlated with its capacity to enhance its
collateral value, such interactive tendency
does not have a significant impact on debt
financing.

Turning to the control variables, profit-
ability has the expected negative sign for
DMV as dependent variable, but the results are
largely insignificant except for model 3. For
the most part though, we can conclude that
there is no relationship between leverage and
profitability. This result is not surprising given
that our proxy for debt financing excludes
short-term debt which accounts for up to 38
percent of the financing structure of listed
firms in South Africa (Gwatidzo & Ojah,
2009). The result simply suggests that
profitability is not a key determinant of
medium and long-term financing decisions
among listed South African firms.

There is evidence to suggest that leverage
and firm size are positively related. Thus,
consistent with the results of previous studies
(Rajan & Zingales, 1995; Booth et al., 2001)
and in line with the postulations of the trade-
off theory, debt financing increases as a firm
gets bigger. Growth opportunity, in contrast,
enters negatively with debt financing, which is
consistent with the findings of Loderer and
Waelchli (2009). It is also in accordance with
the predictions of the agency and trade-off
theories that firms with higher growth
potentials tend to borrow less than firms
holding more tangible assets because growth
opportunities are difficult to collateralise
(Myers, 1977; Chen, 2004).
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With respect to information asymmetry, the
coefficients have a negative sign, but are only
significant determinants of the book-value
leverage of firms. In accordance with our
expectation, therefore, the higher the levels of
asymmetric information on a firm’s assets, the
higher would be the reliance of the firm on
external debt. The reason for this may be
because, due to late listing, the majority of
listed firms in South Africa have had to rely
historically on collateralised bank-based debt
financing. This also conforms to the
explanation offered by Berger and Udell
(1995) that banks typically solve asymmetric
information problems by producing and
analysing information and by setting loan-
contract terms to improve borrower incentive
to repay. However, the inconsistency in the
results (especially between both measures of
the debt ratio) could be due to the inability of
the proxy to capture the subtle effects of
information asymmetry on debt financing and
so should be interpreted with caution (Kale et
al., 1991).

Does the speed of adjustment to target
leverage and the length of time for such
adjustment vary across age groups in the case
of South African firms? Table 4 presents the
adjustment coefficients of firms’ debt ratios
disaggregated by different years of firm age.
The results indicate that, in general, the lagged
financial leverage coefficients are positive and
less than unity for each age quartile and the
sample as a whole. Equally assuming a
constant speed of adjustment, the last two
columns of Table 4 give an indication that it
takes approximately one year for an average
South African company to be able to adjust
about half of the deviation caused by
exogenous leverage shocks. However, the
length of time taken to adjust to target leverage
is least for companies within the last quartile
age limit and highest for firms in the second
quartile age limit. This corresponds with the
fact that the adjustment speed for last quartile
age category at 70.1 percent is highest among
all age groups, as against that of the second
quartile group which at 46.1 percent is the
least. It can therefore be deduced that listed
South African firms generally maintain debt
financing policies that allow for gradual
adjustment towards target leverage, although
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the speed and timing of such adjustment may
depend on the stage of firm’s life cycle. That
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consistent with whether they are at the start-up,
growth, consolidation or maturity stage of their
life cycle.

Table 4
Adjustment speed of debt ratio across age groups

is, firms change their financing policies
Age Range

(years) (DMV;.1)

1st Quartile 1-14 0.455
(0.117y=*

2nd Quartile 14.5-26 0.539
(0.084)*

3rd Quartile 26.5-56 0.496
(0.099)***

4th Quartile 56.5-118 0.299

(0.159)*

Overall Sample 1-118 0.569

(0.056)**

Length of Time taken to Adjust to
Target (in years)"

(DBV;...). (DMV) (DBV)
0.220 08 05
(0.058)y*

0.690 1.1 1.9
(0.219)**

0.375 1.0 0.7
(0.250)

0.297 06 06
(0.168)*

0.443 1.2 0.9
(0136

Note: The adjustment speed per year is 1 minus the coefficient of the lagged leverage variable derived by estimating separate
system-GMM estimations for each age group. Results of the other variables are excluded here for clarity. Heteroskedasticity

* ok

consistent asymptotic robust standard errors are given in parentheses. * ** and *** indicate that coefficients are significant at
the 10 percent, 5 percent, and 1 percent levels, respectively. # Following Qian et al. (2009), this is calculated as h =

1n(1/2)/1n((1 - a).

5.3 Robustness tests

Given that firms considered in our sample
belong to diverse industrial sectors and are of
different age categories, it is possible that mere
interaction of age and collateral value may not
be enough to establish evidence of any
interactive relationship. We therefore employ
sub-samples to investigate this further. This we
do by partitioning the firms according to
quartile age groups and running fixed-effects
regressions’ to examine if indeed the
significance of collateral changes across the
different groups. The choice of the fixed-
effects model is motivated by the availability
of relatively fewer numbers of observations
arising from partitioning the sample into
different age quartiles, which renders the use
of dynamic models non-robust and in such a
case inconsistent. In addition, the Hausman
specification test carried out here proves that
there is significant correlation between the
unobserved person-specific random effects and
the regressors — thus making the choice of a
fixed-effect model more consistent and
parsimonious over a random-effect model.

The results contained in Table 5 show that
the impact of collateral is significantly higher
for firms in the first and last quartile groups.
Consistent with the financing life-cycle

hypothesis, the results indicate that during
start-up and maturity stages, a firm’s access to
debt markets is significantly dependent on
their amount of investments in assets that are
acceptable to external creditors as collateral for
loans. The results can be explained by the fact
that firms in both age quartiles have less access
to the capital market and are more likely to
rely on bank-based collateral debt financing.
This result is consistent with the hypothesis
that newer firms have less-attractive industry
reputation and so suffer more information
asymmetry problems, adverse selection and
moral hazards, which result in a situation
where lenders maintain increased collateral
demand as conditions for lending to such firms
(Cassar, 2004). Furthermore, start-up firms
may have limited access to market-based
funding sources such as bonds and external
equity, and so tend to rely more on bank-based
finances that are most often collateralised
(Berger & Udell, 1995). This result also agrees
with the conclusion of Jimenez et al. (2009)
that lenders employ collateral to hedge against
high credit risks associated with lending to
relatively small and young firms. Interestingly,
matured firms may also face problems
associated with agedness such as structural
rigidity and asset decay which also erodes the
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Table 5
Coefficients for age and collateral variables based on fixed effects regressions
Overall
Sample 1% Quartile 2™ Quartile 3" Quartile 4™ Quartile
Panel A: Using market value debt ratio as the dependent variable
Age 0.747 0.581 0.810 1.145 1.571
(0.128)*** (0.232)*** (0.248)*** (0.278)*** (1.327)
Age® -0.542 -0.444 -0.615 -0.641 -0.739
(0.071)** (0.134)** (0.134)** (0.146)*** (0.412)*
Collateral 0.227 0.290 0.142 0.086 0.290
(0.030)*** (0.015)*** (0.074)** (0.070) (0.062)***
F-Statistic 23.15 10.23 7.52 12.44 8.25
(0.000) (0.000) (0.000) (0.000) (0.000)
Panel B: Using book value debt ratio as the dependent variable
Age -0.060 -0.034 0.410 3.103
(0.181) (0.152) (0.158)*** (1.476)**
Age® 0.025 -0.061 -0.194 -0.690
(0.105) (0.082) (0.083)** (0.459)
Collateral 0.173 0.162 -0.055 0.155
(0.041)** (0.045)*** (0.040) (0.069)**
F-Statistic 4.40 2.89 11.86 4.91
(0.000) (0.006) (0.000) (0.000)

* ke

Note: Robust standard errors are given in parentheses. *,
percent, and 1 percent levels, respectively.

gains of corporate reputations, increases
agency costs and constrains a firm’s access to
market-based financing sources (Loderer &
Waelchli, 2009).

6
Conclusion

This paper has demonstrated that, as in most
other developed and emerging economies,
South African firms maintain target leverage
ratios and do adjust their capital structures
from time to time to achieve their respective
targets. We find that the adjustment speed
towards target leverage by listed South African
firms is similar to those of the USA and UK,
but relatively higher than those of China and
Brazil. We attribute this outcome to the
relatively easy access to credit in South Africa
compared with other emerging economies.
Assuming a constant speed of adjustment, it
takes an average South African company less
than one and a half years to be able to adjust
about half of the deviation caused by
exogenous leverage shocks, and that both the
speed and timing of such adjustment depends
on firm age — with adjustment policies
reflecting whether a firm is in the start-up,
growth, consolidation or maturity stage of their

, and *** indicate that coefficients are significant at the 10 percent, 5

life cycle. Factors that are considered most
crucial in this adjustment process, especially in
the case of market leverage, are firm age,
collateral value, size, level of information
asymmetry, and growth opportunities.
Focusing on the key hypotheses of the
study, we find evidence in support of our first
hypothesis that, in terms of market leverage,
the relationship between age and debt
financing is non-monotonic. Thus, listed firms
in South Africa use debt as a critical financial
resource to sustain their business in the start-
up period, gradually reduce their reliance on
debts during consolidation, and once more
gradually increase debt financing during
maturity. We also find evidence in support of
our second hypothesis that firms with higher
collateral value are likely to face fewer
constraints in borrowing and have therefore
greater access to long-term debt financing.
This we attribute to the fact that the existence
of collateral value enhances a firm’s access to
debt financing by helping to eliminate such
financing barriers as incomplete financial
contractibility, information asymmetry, adverse
selection and moral hazards. Although we
could not find any evidence to support our
hypo-thesis that the impact of asset tangibility
on debt is dependent on the age of a firm, our
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test for robustness reveals that during start-up
and maturity stages, a firm’s access to debt
markets is significantly influenced by their
amount of investments in assets that are
acceptable to external creditors as collaterals.
The findings of this paper have some
interesting policy implications, especially in its
empirical attempt to provide evidence in
demonstration of the fact that debt-financing
policies are more critical for firms in the start-
up and maturity stages of their life cycles than
for those in the growth and consolidation
stages. Strategic investments in assets that can
be collateralised for lending are crucial for
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such firms to be able to command the
confidence and attraction of external creditors.
A plausible policy option could be for firms to
strike a balance between their respective
internal financing capacity and their level of
access to external financing at each stage in
their life cycle. For example, under the
circumstance demonstrated above, it could be
more advantageous for a firm to maintain low
dividend payout policy at both the start-up and
maturity stages to be able to shore up its
internal equity to a level that can help wage it
against any arising financing constraints doing
such periods.

Endnote

1 Section 172 of the Companies Act, No. 61 of 1973 (as amended in 2008) specifies, for instance, that ‘no
company having a share capital shall commence business or exercise any borrowing powers unless and
until the Registrar has under the provisions of this section issued under his hand and seal a certificate
entitling the company to commence business’. A company can be registered as either private or public
company, but the Act makes extensive provisions for conversion from private to public company and
vice-versa. Also interesting about the South African case is that a formal legal framework for mandatory
incorporation of companies commenced only in 1973 following enactment of the Companies Act.

2 As reported earlier in this paper, 81 per cent of these listed companies are less than 25 years old, and 45
percent of this number are less than 10 years since listing. Fitting those firms into the sample period of
1999 to 2009 would give rise to higher number of missing observations.

Following Qian et al. (2009), this is calculated using # = 1n(1/2)/1n(1 - ;).

4 The choice of the fixed-effects model is based on the assumption that, based on age categories, firms in
each group share some similarities and may not be randomly different from one another in terms of age,
experience, size, etc. Essentially, the GMM results proved to be biased and inconsistent with the
assumptions of no serial correlation and overidentifying restrictions when estimating the model for the
different quartiles.
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