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Abstract
This study provides new and updated empirical investigate the effect of stock market development, banks
development and firms growth using Saudi Arabia industrial firm-level data set for the period (1995–2013) and
applying GMM, MG techniques technique model developed for dynamic panels. The econometric results reveal
that with more development in the stock market firms that use equity finance heavily grow faster than firms that
do not. These findings provide firm-level support for the proposition that the development of the stock market
facilitates economic growth in Saudi Arabia. Our results also show that both the stock market and the banking
sector development are significant in facilitating the firm’s growth in Saudi Arabia. In particular, we find that
measures of both market and banking development independently predict firm’s growth when entered together in
firm growth regressions. The results are consistent with the hypothesis that the stock market and the banking
sector development have different effects on small and large firms.
Keyword: Saudi Arabia, stock market development, bank development, firm growth, GMM, MG techniques
model
1. Introduction
This study provides new and updated empirical investigate the effect of stock market development, bank
development and firms growth, taking Saudi Arabia as a country-specific case study and making use of macro
data sets. Specifically, we provide a firm-level test of the hypothesis that the development of the stock market is
a significant determinant of economic growth in Saudi Arabia. To the best of our knowledge, this is the first
study which attempts to examine empirically the effect of stock market development, bank development and
firms’ growth using firm-level data within a specific developing country experience. Firm-level data analysis is
important since in an environment with uncertainty and market imperfections, the manner in which the firm
finances its operation influences and is affected by the level and efficiency of its investment. By justifying the
adverse consequences of market imperfection (Note 1), financial markets could be mitigate these problems by
performing various functions. They aggregate mobilise capital, enhance liquidity, provide risk pooling and
sharing services, assess and select projects and management through producing information and monitor inside
decision making.
In this study we construct a simple empirical model in which stock market development and bank development
affects firm growth through enhancing productivity growth within the firm. Specifically, utilising corporate
financial theory, we argue that stock markets provide risk sharing, enhancing liquidity and promote responsible
governance and control through providing outside investors with a variety of mechanisms for monitoring inside
decision makers. This, in turn, facilitates technological innovations and improves the economic efficiency with
which the firm utilises its resources, and therefore, contributes to higher productivity growth. However, in our
empirical model, we assume that the degree to which firms benefit from stock market functions depends on how
much firm relies on the stock market to finance its investment. Thus, our empirical model predicts that firms
which rely more on equity finance will benefit more from stock market development and banking sector.
Empirically, the particular questions we attempt to address in this study are as follows. Do firms that depend
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heavily on equity finance grow at a faster rate than firms that do not depend heavily on equity finance when the
stock market becomes more developed? Are the banks or the stock market better at providing financial services
and promoting the growth of Saudi Arabia firms, or is the overall financial development critically significant in
influencing the firms’ growth? Are the stock market developments and the banking sector development in
providing financial services to the corporate sector in Saudi Arabia? And how do developments within the
banking sector and the stock market have different effects on the growth of large and small firms?.
Our analysis is carried out with the Generalised-Method of Moments (GMM) for panel data utilising
instrumental variable. One advantage of using panel data over congenital cross-sectional or time-series data sets
is that it usually stretches a large number of observations, which increases the degrees of freedom and reduce the
multicollinearity among explanatory variables, hence, improving the efficiency of econometric estimates, (Hsiao,
1985, 1986; Appelbe et al., 1992; Ahn & Schmidt, 1999; Baltagi et al., 2007; Hair et al., 2009; Tachiwou, 2010;
Siqueira et al., 2012). Furthermore, it is generally argued that the production function may actually differ across
firms. It is empirically difficult for single cross-sectional approach to allow for such differences in the production
function. Thus, the most a significant advantage in using the panel data approach is that it allows for the
difference in the production function across firms in the form of unobservable individual “firm effects”.
We use two GMM dynamic panel estimators. These estimators specifically address econometric problems
induced by firm specific effects and predetermined explanatory variables (endogeneity). The fact that the model
explanatory variables implies endogeneity and autocorrelation. Likewise, using this type of data may give rise to
heteroscedasticity. Therefore, GMM enables consistent estimation in spite of heteroscedasticity and
autocorrelation (Stock, 2001), which would blur the results if a method like Ordinary Least Squares (OLS), fixed
or within estimators was used by (Johnston & DiNardo, 1997; Blundell et al., 2000; Andrews & Lu, 2001; Ariyo
& Adelegan, 2005; Ewah et al., 2009; Rogers et al., 2008; Hoberg & Phillips, 2012). Furthermore, GMM is
particularly suitable for panel containing numerous firms and a small number of time periods developed by
(Holtz-Eakin et al., 1990; Arellano & Bover, 1995; Bond et al., 1999). In order to address the possible omitted
variable bias created by firm-specific effects in the first GMM dynamic panel estimator we difference the
regression equation. Thus, we take differences to eliminate firm-specific effects and thereby remove variable
bias. Then, we instrument the right-hand side variables (the differenced value) of the original regressors using
lagged values of original regressors (measured in levels) as instruments. This last step removes the inconsistency
arising from simultaneity bias.
The problem with the difference estimator is that it generally suffers from weak instruments, mainly, lagged
values of the levels of the original regressors which frequently make weak instruments for the differenced values
of the regressors used in panel equations. This shortcoming may induce large biases in finite samples and poor
precision when the series are persistent (Blundell & Bond, 1998a). To mitigate this problem, we use a system
GMM estimator developed by Arellano and Bover (1995), Blundell and Bond (1998b). This estimator controls
for the presence of unobserved firm-specific effects and for the endogeneity of the current-dated explanatory
variables. Besides the difference panel equations where the instruments are lagged levels of the original
regressors, this estimator this estimator simultaneously estimates the original levels equation where the
instruments are lagged values of the differenced regressors. Thus, to investigate our issues in this study, we use
the GMM dynamic panel technique with both a difference and system estimator (Doorenik et al., 1999).
The sequence of the rest of the study is structured as follows. This present section, Section 1, is the introduction
section presenting the aims and questions of the study, the underlying theory and the methodology used. Section
2 elaborates the theoretical background and previous empirical literature. Section 3 provides outlines the
theoretical model framework. Section 4 introduces the empirical model and the hypotheses to be investigate.
Section 5 describes the data and methodology. The empirical model results are reported in Section 6. Section 7
concludes as well as provides policy implications of the study.
2. Theory and Related Literature
There is currently a lack of published material and, in some areas the existing empirical literature is rather
limited. Therefore, this study will provide a contribution to the subject of the relationship between stock market
development, bank development and firms’ growth by providing an analysis of sufficient data at the firm-level
(especially for developing countries). Nevertheless, the endogenous growth literature and research, and recent
theoretical studies have tried to provide a link between the literature of endogenous growth theory and financial
markets (Note 2). Providing evidence of stock market development will assist policy makers in designing
reforms that do indeed promote the growth rate, enhancing stock market development as economic growth
through to the banking system of financial sectors, and to the degree of investor’s right; furthermore, allowing
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risk sharing encourages speculative and productive investment (see e.g., Greenwood & Jovanovic, 1990;
Bencivenga & Smith, 1991).
Demirgüç-Kunt and Maksimovic (1998, 2001) provide micro-level support for the proposition that financial
development facilitates economic growth using firm-level data from developed and developing countries. In
their work they used firm-level data and they focused on international (between-country) differences rather than
on national, between-firm differences. Using two indicators for stock market development, the ratio of market
capitalisation to GDP and turnover ratio and one indicator for banking sector development, the ratio of asset
deposit banks to GDP; Demirgüç-Kunt & Maksimovic run cross-country regressions and find that there is a
strong relationship between the development of financial markets and banks and the proportion of firms growing
at rates requiring long-run external financing. They concluded that firms in countries that have easier access to
external funds (e.g., active stock markets and high ratings for compliance with legal norms) tend to grow faster.
Greenwood & Smith (1997) argued that large stock markets create facilities in investments in the very
productive technological areas. They further advocate that the facility providers are supplying these services at
lower rates. Because the large stock market firms have many customers, their returns remain the same, or even
higher, than those holding small capital in the stock markets.
Levine (1997), Beck et al. (1999), Levine et al. (2000) used the ratio of total bank assets to GDP which are
relative to the size of the economy and the value of credit provided by the banking sector to the private sector
divided by GDP. Whilst some authors stress the significant relationship between banks and stock markets
(Stiglitz, 1985; Boyd & Prescott, 1986; Bhide, 1993), other empirical studies consider the impact of banks and
stock market development on economic growth. These include: Atje and Jovanovic (1993), Jappelli and Pagano
(1994), Harris (1997), Levine (1997), Levine and Zervos (1998), Boyd and Smith (1998), Huybens and Smith
(1998), Rousseau and Wachtel (2000), Levine (2003), Beck and Levine (2002), Bekaert et al. (2005),
Demirgüç-Kunt and Levine (2008). Dow and Gorton (1997), Stiglitz (1989), Collier and Maryer (1989),
Cobham (1995) argued from a different perspective and supported banks rather than stock markets, particularly
with regard to the situation in developing countries. The same concepts were further agreed by (Singh, 1993,
1996, 1997, 1999) where it was advocated that stock markets inflicted greater damage upon developing
economies in comparison to banks.
Saint-Paul (1992) presents a model that provides financial market interaction within the technological choice of
firms in that financial market which allow riskier but more productive activity and technological choice in turn
will affect the viability of financial markets. Dow and Gorton (1995) offered a model which argued that, if the
primary role of the stock market is to signal information for assessment financing and monitoring, banks may be
equally effective at efficient resource allocation. Also, King & Levine (1993) were unable to proffer a distinction
of the differences between the stock market and banks. As far as physical accumulation is concerned, both stock
markets and banks provide sources of external financing for firms (Note 3). For the function of resource
allocation, both stock market and banks create information to equal the allocation of resources. They differ only
in the manner that information is transmitted in a stock market and contained in equity prices, whilst that in
banks is collected by loan managers. Demirgüe-Kunt and Huizinga (2000) used bank-level data from 80
developed and developing countries over the 1990–1997 period. They investigated whether there is any
relationship between bank performance and the level of stock market development. They found that the larger
market capitalisation to GDP increases bank profits and interest margins to reflect possible complementary
balance between banks and stock markets. They concluded that the stock market may improve bank sector
performance as, for instance, stock markets generate useful information about firms and banks.
Demirgüç-Kunt and Maksimovic (1996) argued that stock market development could affect a firm’s financial
choices and investment decisions by using two classes: firstly, the incapacity of inventors and entrepreneurs to
diversify their portfolio optimally in stock markets; secondly, the asymmetric information problems that occur
because stock markets do not perform the information production function efficiently. Blackburn and Hung
(1998), claim that financial institutions, on one hand, lower the agency costs that must be paid by privately
informed firms to secure loans for undertaking research projects. They present a theoretical analysis of the
two-way causal relationship between growth and financial development by focusing on the role of financial
institutions as delegated checking agencies which appear endogenously to provide the most efficient means of
channelling savings into investment. Hao et al. (2011) find that less profitable firms within an industry are more
sensitive to industry-wide update than their more profitable counterparts, in particular for capital-intensive sector.
Finally, Boyd and Smith (1998) assert that the absence of stock markets would prevent firms from employing
their most productive capital technologies.
From all the above we can argue that the degree to which stock market influence firm growth depends mainly on
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how effectively they carry out both its allocation and governance functions. A stock market that simply serves as
a conduit of capital provision would not be effective in accelerating growth; equally important is the information
production and control role. Capital mobilising and information production have a critical role in enhancing firm
growth through impact on the productivity growth component; facilitation of risky technological advances and
improving economic efficiency with which the firm utilises its resources. Patrick & Wai (1973) explained that
markets were established to finance firms that were has been used in short-term of finance due to technological
change and to finance government expenditures in the developed world economy.
3. Theoretical Model Framework
Following microeconomic growth theory, we postulate that the firm employs a bundle of resources or inputs to
produce output, we base this on the traditional production function which consists of four variables: output (Y)
capital (K), labour (L) and total factor productivity (A) which has two components: economic efficiency and the
level of technological progress. The neoclassical production function is defined as follows (Barro, 1998).

Y i,t = f(A i,t , K i,t , Li,t )

(1)

Where i and t denote firm and time subscript, respectively. Differentiating the Eq. 1 with respect to time we
obtain Eq. 2:

Y i,t =

Y i,t
Y i,t
Y
A i ,t +
K i,t + i,t Li,t
A i,t
K i,t
Li,t

(2)

Where a dot denotes a time derivative and Y i,t A i,t , and Y i,t K i,t denote [Y i,t  ( A i,t K i,t )] K i,t and

[Y i,t  ( A i,t K i,t )] A i,t respectively. Dividing sides by Y i,t and rewriting yields:

Y i,t Ai,t Y i,t Ai,t
K Y i,t K i,t Li,t Li,t Li,t
K
L

 i,t

  iK i,t  R i,t   iL i,t
Y i,t Y i,t Ai,t Ai,t Y i,t K i,t K i,t Y i,t Li,t Li,t
K i,t
Li,t

(3)

Where  iK and  iL are the elasticity of output with respect to capital (K) and labour (L), respectively. Ri,t reflects
the total source of growth other the contribution of capital and labour, which represents what is called growth in
total productivity (TFP).
Based on Eq. 3 one could be distinguish between growth that follows from increases in total factor productivity
and growth that arise from increases in the firm’s factor stock. This later growth includes the standard factors of
production, labour and capital. Factor productivity may change due to shifts in the underlying technology and
changes in the economic efficiency of the production process. We extend the firm growth model (Eq. 3) to
incorporate stoic k market effects and other elements by using the hypothesis that Ri,t can be expressed as a
function of stock market factor (SMFi,t) and a vector of variable Xi,t. Since the degree to which the firm benefits
from the stock market is based on the degree of its presence in the stock market through raising equity, the stock
market factor (SMFi,t) in total factor productivity growth will therefore be the interaction between the stock
market development and the firm’s dependence on equity finance. Thus, our hypothesis is based on the argument
that firms that are heavily users of equity finance should benefit excessively more from greater stock market
development than firms that are not weighty users of equity finance. That is to say Ri,t can be expressed as
follows:

R i,t  f (SMFi,t , X i,t )

(4)
To be able to isolate the effects of the stock market effect, the Xi,t vector should ideally consist of all other factors
that affect firm productivity growth. For instance, variables which measure competitive conditions,
organisational influence, labour relation, labour market regulations, external network, managerial ability, firm
strategy and ownership structure, may be a significant (see e.g., Storey, 1994; Delmar, 1997; Davidsson &
Henrekson, 2000). However, due to data limitations at the firm level in Saudi Arabia stock market we include
only three variables that may affect firm total productivity growth: the age of the firm, the product market
completion and the ownership structure. Hence, (Masoud & Gleen, henceforth MG) consider first basic model
used to test the impact of the stock market development on the firm’s growth is a dynamic panel data model
specified as:
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y i,t   1 y i,t 1   2GK i,t   3GLi,t   49SMFi,t   10 A GE i,t   11COM i,t 

 12OWN i,t  i,t   i,t

(5)

i = 1, …, N; t = 1, …, T+7.
where Yi,t is firm’s growth rate of real value added at time i(18-years) time period. Value added is defined as
operating profits after depreciation plus wages and interest payments. GKi,t and GLi,t are the growth rate of real
capital stock and the number of employees, respectively. The capita stock is defined as the book value of total
assets. The number of employees is used because data does not allow us to use a more precise definition (e.g.,
total working hours). (γ4-9SMFi,t) is the stock market factor measured by multiplying the dependence on equity
finance for firm i at time t with the stock market development indicator at time t. A firm’s dependence on equity
finance is defined as the proportion of total firm’s investment expenditure that has been financed by new equity
issue. Additionally, another variable (γ4-5BANKi,t) that measures banking sector development is added to the basic
empirical model as in Eq. 5 and Eq. 6. If the coefficient estimate of the stock market development indicator
(γ4-9SMFi,t) is still significant and relatively stable after including the banking sector development indicator
(γ4-5BANKi,t), this may imply that the stock market and banking sector are complementary rather than substitutes
in providing financial services to the developing country in general, and the Saudi Arabia economy in particular.
The scales of the coefficient estimate of stock market and banking sector development indicators provide a
measure with an indicator about the significance of stock market development in comparison with banking sector
development in enhancing the firm’s growth.
Among other things, AGEi,t is defined as the firm age. COMi,t is the inverse competition indicator, defined as the
ratio of ex-post rent (profit minus capital cost) to value added. OWNi,t is the ownership concentration ratio,
measured by the percentage of shares controlled by large shareholders who own 10 per cent or more of the firm.
αi,t is an unobserved firm specific effect with captures any common period specific effects. εi,t is the time-varying
error term, represents those effects which cannot be controlled by the firm, such as business cycle, equity and
access to labour, labour market conflicts, measurement errors in the independent variable, and other explanatory
variables that have been omitted. It is assumed to be independently and identical normally distributed with zero
mean and constant variance, ( i,t  iidN (0,  2 )) and yi,0 = 0. Absence of serial correlation is assisted by the
inclusion of dynamics in the form of a lagged dependent variable. The literature on lagged dependent variables is
vast and varied; some of the most important articles are those by Lee et al. (1998), Islam (1998). Following work
suggested by Islam (1998), MG included the lag (one-year) of the dependent variables in MG model to capture
the fact that whenever factors of production are changed it typically takes some time for output to reach its new
long-run level. For instance, if new capital goods are purchased it may take a considerable time before the
machines are fully effective.
In order to examine the stock market and the banking sector as direct sources of capital and mechanisms for
monitoring that the investors have access to information about firms’. Consequently, MG added to the basic
regression another financial variable (DMFi,t), measured by multiplying the dependence on debt finance for firm
i at time t by the banking sector development indicator at time t. A firm’s dependence on debt finance is defined
as the proportion of the total firm’s investment expenditure that has been financed by debt (short and long-run
debt). If the coefficient estimated for the interaction of equity dependence and the stock market development is
still significant after including the new financial variables (DMFi,t), this implies that the stock market and the
banking sector are complementary rather than substitutes providing different financial services to the Saudi
Arabia corporate sector. The magnitudes of the estimated coefficients of the two variables (the stock market and
the debt market factors) provide us with an indicator about the significance of the stock market development
compared with banking sector development in fostering the firm’s growth.
To investigate the hypothesis that the stock market and banking sector development may have different effects
on large and small firms’ growth, therefore, that the stock market development has greater effects on large than
large firms and that the banking sector development effects small firms more than large firms, MG create a
dummy variable (DUM) equal to one if the firm is large and zero if small. The large firm is defined as the firm
that has total assets above the median of the total assets of the firm sample. MG interacted this dummy variable
with the stock market factor (SMF) and the debt market factor (DMF). MG then included these two new
variables in the regression equation. If the estimated coefficients of (DUM* SMF) and/or (DUM* DMF) enter
significantly in the regressions estimate, this implies that the stock market and banks have different effects on
large and small firms. If the coefficient of (DUM* DMF) enters positive and significant, this implies that the
stock market impacts on large firms more than small firms that are dependent on equity finance. If the coefficient
of (DUM* DMF) enters negative and significant, it implies that the banking sector development effects small
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firms more than large firms that are dependent on debt finance.
4. Econometric Methods
MG use two econometric techniques, mainly to control the simultaneity biases that may arise from the joint
determination of the financial markets development and firm’s growth (endogeneity of the level of the financial
market development) and also to eliminate any omitted variable bias induce by firm-specific effects. As well
now known estimating dynamic panel regression models which contain many firms and a small number of time
periods the OLS estimator are not consistent because of the following econometric problems, the possible
correlation between unobserved firm-specific effects and other explanatory variables, the potential correlation
between the lagged endogenous variables and residuals and the possibility that explanatory variables are not
exogenous. In panel data estimation, consistent estimates of coefficients depend on the stochastic properties of
the model. If the error term is orthogonal to the right hand side variables, an OLS estimator will be consistent.
Otherwise, if all explanatory variables are strictly exogenous, then a fixed effect estimator will be consistent. The
equation model MG estimate here contains unobservable firm fixed effects, which are correlated with
explanatory variables as well as endogenous variables. Hence, the orthogonality conditions between the error
terms and the variables are not likely to be met for an OLS or fixed effect estimator to produce consistent
estimators (Blundell & Bond, 1998a, b; Nerlove, 2000).
One could be achieve the orthogonality conditions under certain circumstances through appropriate differencing
of the equation. Therefore, in MG empirical model we have a lagged dependent variables as well as possible
endogenous variables as regressors. Furthermore, the error terms in the differenced equations are correlated with
the lagged dependent variables through contemporaneous terms in period t+j if there was no unobserved firm or
time fixed effects that correlate with the regressors. Likewise, the fixed effect estimator that can be account for
corrected fixed effects as well as account for the possibility of endogeneity of regressors is therefore needed.
Chamberlian (1984) has proposed a generalised method of moment’s (GMM) estimator that allows the
regressors to be transformed to achieve orthogonality between them and error terms (more detailed see Matyas,
1999). While the GMM estimator can account for firm heterogeneity, it does not account for the endogeneity of
regressors. The dynamic growth effects may introduce auto-regression in error structure. For instance, Arellano
and Bond (1991) have proposed a dynamic panel estimator that optimally exploits the linear moment restrictions
implied by the dynamic panel model, MG developed this model using in this study. This method uses all past
values of endogenous regressors as well as lagged values of all strictly exogenous regressors as instruments.
Thus MG use this method to estimate Eq. 5, the regression equation after taking the first-difference of Eq. 5
(Note 4) can be written as GMM methods:

 y i,t   1  y i,t 1   2  GK i,t   3  GL i,t   4  9  S M Fi,t   10  A GE i,t 

(6)



OW
N



i,t
12
i,t
i,t
Where Δ is the first-difference operator; Δyi,t = yi,t - yi,t-1. Given that the εi,t are serially uncorrelated, the GMM is
the most efficient one within the class of instrumental variable estimators were first proposed by Anderson and
Hsiao (1981, 1982). Griliches and Hausman (1986) have developed estimators for errors in variables models
whose identification relies on assumptions of lack of or limited serial correlation in the measurement errors. In
estimating (Eq. 6), yi,t-2 or higher lagged values (wherever feasible) are valid instrumented variables. Thus
typically the coefficient estimates of the parameter vector θ = (γ1, …, γ7) are given by:
1
GMM   X ' wa n w' X   X ' wa n w' y 
(7)

 11  COM

Where X is the vector of the first differenced explanatory variables, w is the matrix of instrumental variables, an
is the weighting matrix and Δy is the (NT X 1) vector of the first-differences of firm’s growth rates. Under the
assumptions that there is no serial correlation in the error term ε and that the explanatory variables are weakly
exogenous, in the sense that they are assumed to be uncorrelated with future realisation of error the term, the
following moment conditions apply to the lagged dependent variables and set of explanatory variables:
E [ y i,t  s , X

i,t  s

(u i,t  u i,t 1 )]  0 for s  2;t=3,4,...T

(8)

ui,t = αi + εi,t, i = 1, …, N; t = 1, …, T.
Arellano and Bond (1991) propose a two-step GMM estimator using an estimated variance-covariance matrix
formed from the residual of a preliminary consistent estimate of θt. In other words, in the one-step they assumed
that the error terms are independent and homoscedastic across firms and over time. In the two-step, they used the
residuals obtained from the one-step construct a consistent estimate of the variance-covariance matrix, thus
relaxing the assumption of independence and homoscedasticity. Thus, two-different choices for an, result in two a
linear GMM estimators model. The one-step estimator of the parameter of interest is obtained by minimising:
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1

(9)

where

A two-stepp estimator is found
f
by lettinng:

 1
an  
N


w uˆi 

i 1

N

1

'
i

(10)

Where uˆi is the residuuals from a connsistent one-steep estimator off Δy. MG use tthe two-step esstimator to estiimate
the coefficcients of the firm’s
f
growth model and M
MG will refer to this estimator as the diifference estim
mator.
However, Blundell and Bond (1998b)) show that whhen the laggedd dependent aand the explannatory variable
es are
persistent over time, laagged levels oof these variaables are weakk instruments for the regreession equatio
on in
differencess. The instruuments’ weaknnesses have repercussions on both thee asymptotic variance and
d the
small-samp
mple performannce of the diffference estimaator. As the vvariables persiistence increasses the asymp
ptotic
variance oof the coefficieents obtained w
with the differeence estimatorr rise. Furtherm
more, accordinng to Blundell et al.
(2000) sim
mulation studiees suggest thatt the differencee estimator hass a large finitee-sample bias aand poor preciision,
especially with samples which have a small time series dimension..
To confronnt these econoometric problem
ms, MG also uused the GMM
M system estim
mator developeed by Arellano
o and
Bover (19995), Blundell and Bond (19998b). These estimators com
mbined the reegression in diifferences with
h the
regressionn in levels. Thee instruments ffor the regressiion in differencces are the sam
me as above i.ee., the lagged levels
of the corrresponding varriables, so thatt, the instant conditions in (E
Eq. 8) apply too the first part of the system. The
instrumentts for the regreession in the llevels are the llagged differennces of the coorresponding vvariables. The latter
are valid iinstruments unnder the follow
wing additionall assumption; although theree might be a ccorrelation betw
ween
the level oof the right-hannd-side variablles and the firm
m-specific effeects in Eq. 5, thhere is no correelation betwee
en the
differencess of these variaables and the ffirm-specific eeffects:

E [ y i,t  p i ]  E [ y ii,t q  i ] and E [ X i,t  p i ]  E [ X i,t q  i ] for all p annd q

(11)

While, thee following foorms give thee additional m
moment condittions for the second part oof the system (the
regressionn in levels):

E [( y i,t s  y i,t s 1 );( X ii,t s  X i,t s 1 )( i   i,t )]  0 for s=
=1

(12)

For this esstimator (system
m of equationss), in first-diffe
ferences and leevels, the one-sstep uses the foollowing weighting
matrix:

Wi 



w iD
0

0
Ii



wiD

where
is the weightiing matrix desscribed above ffor the first-diifferenced estim
mator and Ii iss an identity matrix
m
with a dim
mension equaal to the num
mber of level equations obbserved for iindividual i. IIn both casess the
correspondding two-step estimator usees Eq. 10. Thhus, MG will use the GMM
M system estiimator to gen
nerate
consistent and efficient estimators
e
of tthe parameters of interest. Hoowever, the coonsistency of thhe GMM estim
mator
depends oon the assumpttion that the llagged value oof the firm’s vvalue added grrowth and thee other explanatory
variables aare valid instruuments in the ggrowth regresssion and that thhe error termss do not exhibiit serial correla
ation.
To addresss these MG peerform three ttests proposed by Arellano aand Bond (19991), Arellano and Bover (1995),
Blundell aand Bond (1998a, b). The firsst test examinees the hypotheesis that the errror term is not serially correllated.
In both thhe difference regression
r
andd the system ddifference-leveel regression M
MG test whethher the differe
enced
error term
m is second-orrder serially coorrelated (see e.g., Sargan, 1958; Hansenn, 1982). Theese test the ov
verall
validity off the instrumennts and for thee GMM estimaator in the firsst-differenced model this tesst statistic take
es the
following form:
(13)
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where αn is the optimal weight matrix as in (Eq.10) and eˆi are the two-step residuals in differenced model.
Under the null-hypothesis of validity of the instruments this test is distributed χ2 with degrees of freedom
calculated as the difference between the number of instruments and the number of regressors. For the system
estimator, the same test is readily defined. The third test is that difference Sargan statistic, which tests the
additional set of restrictions of the system estimator. This test is obtained as the difference between the
first-difference and the system Sargan statistics. This statistic test is asymptotically distributed as χ2 under the
null-hypothesis of validity of the additional instruments. The degree of freedom of the difference Sargan test is
given by the number of additional restrictions in the system estimator, which is given by the difference estimator.
Failure to reject the null-hypothesis of both tests gives support to MG model specification.
5. Data and Sample
This section provides the data sources, sample selection, variables measurement and summary statistical
analysis.
5.1 Data Sources and Sample Selection
MG entire industrial firm’s data set of publicly traded companies of the years 1995 to 2013 are obtained from the
“Gulf Investment Guide issued by Zughaibi & Kabbani Financial Consultants in Jeddah, and Tadawl” published
annually by the Saudi Arabia Stock Market (TASI) since its establishment in 1984. Companies listed at the TASI
are required to submit certain data and a copy of their annual reports to TASI. Data related to these companies are
compiled from these reports, the TASI, and other resources and then published in the “Guide and Tadawl” to
present a close approximation of companies annual overall operations. The purpose of the “Guide and Tadawl” is
to provide information about these companies for those who are concerned, especially for investors at the TASI. In
the early 1995 and the end 2013, the “Guide and Tadawl” includes information about 159 companies listed in the
TASI, out of them 28 are (Petrochemical and Investment) industrial companies. Therefore, MG sample company
data set includes all 28 industrial companies over an 18-years period of time in a balanced panel with no missing
values for the variables under investigation. It may be useful to note here that the industrial companies included in
MG simple are highly diversified and operating in a number of unrelated fields.
To highlight the economic significance of the sample companies included, Saudi Arabia wealth has grown strongly
amongst the country’s small population due to oil price increases. Economic development has two significant
factors: a high value/low employment energy sector and a low value/high employment non-energy sector. The size
of the informal economy is estimated at 30–40 per cent of GDP. Saudi Arabia has the distinctive characteristic of
having been reliant on the oil industry for its economy since the development of oil production in the mid-1940s.
Oil is the major source of income and almost all foreign currency. Oil revenues comprise over 90-95 per cent of
Saudi Arabia hard currency earnings (about 70 per cent of government receipts and 30 per cent of the gross
domestic product). As a percentage of gross domestic products, the total value added of these companies accounted
for about 12 per cent during the period 1995–2013. As a percentage of industrial value added, which represents
about 19 per cent of the GDP, the total value for MG sample accounted for about 27 per cent during the same
period. Finally, the total market capitalisation of these companies accounted, on average for about 16.8 per cent of
GDP, about 24 per cent of total market capitalisation and about 58 per cent of market capitalisation of the
industrial sector the period 1995–2013.
5.2 Measurement and Data Summary Statistical Analysis
The firm-specific variables are measured as organise: the firm’s real growth rate measured as the ratio of value
added in year +1 adjusted for inflation (using the CPI) to the value added in year 0 minus one (to measure growth
rate). Similarly, the growth rate of capital expenditures is defined as the ratio of capital expenditures in year +1
adjusted for inflation to the capital expenditures in year 0, minus one. The growth rate of employment is measured
as the ratio of the number of employees in year +1 to the number of employees in year 0, minus one. The ownership
concentration ratio is measured by the percentage of shares controlled by large shareholders who own 10 per cent
or more of the firm. Firm age is defined as the last year for which MG use data minus the year of establishment.
Following work by Nickell (1996), MG use ex-post rents normalised on value added as an inverse measure of
competition. The theoretical assumption under this measurement is that monopoly rents generated by firms
decrease with more completion in the market (competition is associated with lower levels of rents generated) (Not
5). The cost of capital is equal to rr+δ+λρ, where rr is the real interest rate (nominal interest rate on business
loans minus the inflation rate), δ is the rate of depreciation assumed to be constant at 12 per cent (Not 6), ρ is the
risk premium equal to the firms market return less the short term interest rate (interest rate on three months SR
certificates of deposits), λ is a weight equal to equity/(equity + debt).
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In this study MG use four indicators to measure the stock market development and two indicators to measure the
banking sector development. The development of the stock market is measured by the following indicator: the
market capitalisation ratio equals the value of listed shares divided by GDP, the total value of shares traded ratio
equals the total of shares traded on the market exchange divided by GDP, the turnover ratio equals the value of
total shares traded divided by the value of shares listed and the stock market volatility measured as an annualised
standard deviation that is based on weekly market returns. The banking sector development is measured by the
ratio of total banking sector assets to GDP, and the value of credits to the private sector divided by GDP. MG
include all of the indicators mentioned previous in their model regressions in logs instead of levels to allow for
the nonlinearity in the relationship between financial development and growth illustrated by Levine et al. (2000),
beck and Levine (2000), Masoud and Hardaker (2012). Likewise, MG use two types of interaction variables, the
stock market factor (SMFi,t) and the debt market factor (DMFi,t). The stock market factor for firm i at time t is
measured by multiplying the dependence on equity finance for firm i at time t with the stock market
development indicator at time t. Similarly, the debt market factor from firm i at time t is measured by multiplying
the dependence on debt finance for firm i at time t with the banking sector development indicators at time t.
Table 1 provides summary descriptive statistics of all variable measures in this study over the period 1995–2013.
As can be seen from the Table, there is a large variance in the measurement of the firm-level characteristic
variables. It is interesting to realise that our sample firms rely heavily on new issues of shares on the stock market
to finance their investment. Table 1 shown that, equity finance contributes about 44.25 per cent the firms’ total
capital expenditures during the period 1995–2013. With regards to debt finance, it accounts for about 26.45 per
cent of the firms’ total capital expenditures during the same period. The remaining 26 per cent of firms’ capital
expenditures were financed internally. This evidence is not surprising and also not new. These new issues
represented about 28 per cent of total private investment in the country during the period 1995–2013. More
significantly, it is also consistent with the findings of Singh and Weisse (1998), Singh (1999). Whereas the mean
firms’ is 19 years old. These results confirm the idea that most of the firms in our sample are small but with some
maturity. Therefore, under this result large firms are likely to be more dependent on equity finance and less
dependent finance (Rajan & Zingles, 1995; Shin & Stulz, 2000; Pagano et al., 2002). Thus, changes in stock
markets development are likely to have a more significant influence on large firms’ growth than on the growth of
smaller firm.
Table 1. Summary of sample statistics
Sample period (1995–2013)

Mean

Median

SD

Jarque-Bera

Y

4.84

3.58

46.2

49.321 (0.000)

GK

6.29

4.23

20.03

32.27 (0.000)

GL

3.52

2.85

30.11

38.72 (0.000)

Variables

Code

Real growth rate of value added
Growth rate of capital stock
Growth rate of employment
Firm’s age

AGE

19.43

16.12

13.09

31.75 (0.000)

Inverse completion indicator

COM

16.24

12.22

14.34

15.78 (0.000)

Ownership concentration ratio

OWN

32.62

29.33

27.45

28.52 (0.000)

Equity dependence (finance)

ED

44.25

37.84

41.63

49.26 (0.000)

Debt dependence (finance)

DD

26.45

22.35

52.94

51.52 (0.000)

Stock market capitalisation ratio

MCR

59.98

57.79

21.34

1.982 (-0.593)
2.011 (-0.392)

Stock market vale traded ratio

VTR

19.81

16.24

9.78

Stock market turnover ratio

TR

17.64

15.73

12.49

3.288 (-0.273)

Stock market volatility

VOL

13.87

10.3

3.02

0.193 (-0.896)

Banks asset ratio /GDP

BAR

60.12

59.78

15.2

0.987 (-0.432)

Banks credit ratio to private to GDP

BDR

58.17

57.8

14.09

0.935 (-0.642)

Note. P-values in parentheses.

Table 2 shows the correlation among the variables used in this study. The interaction of equity dependence and
each of market capitalisation ratio, value-traded ratio and turnover ratio have a significant positive correlation
with the firm’s growth at the five per cent level. The interaction of equity finance and market volatility is
negatively correlated with the firm’s growth (significant at the five-per cent level). The interactions of debt
dependence with the banking sector development indicators are positively and statistically significant (at the
five-per cent level) correlated with firms’ growth. The inverse measure of the consumption, age and the growth
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rate of employees are negatively and significantly correlated with firm’s growth. Not surprisingly, the growth
rate of capital expenditure and the ownership concentration ratio are positively and significantly correlated with
firms’ growth.
Table 2. Correlation among variables
Sample period (1995–2013)
Variables
Real growth rate of value
added
Growth rate of capital
stock
Growth rate of
employment
Firm’s age
Inverse completion
indicator
Ownership concentration
ratio
SMF1 to 4 interaction
term between equity
dependence and Stock
market development
indicators ratio of:
capitalisation ; vale
traded; turnover;
volatility

Code
Y
GK
GL
AGE

Y
1

GK

GL

AGE

COM

OWN

SMF1

SMF2

SMF3

SMF4

0.327

-0.309

-0.279

-0.467

0.287

0.455

0.489

0.412

-0.342

0.472

-0.011

0

-0.038

-0.013

-0.029

-0.014

-0.041

-0.016

-0.045

-0.027

0.161

-0.206

-0.138

-0.057

0.332

0.377

0.387

-0.209

0.416

-0.002

-0.038

-0.041

-0.228

-0.049

-0.052

-0.029

-0.032

-0.018

1

1

DMF

-0.112

0.087

-0.046

-0.081

-0.092

-0.098

0.012

-0.079

-0.078

-0.642

-0.452

-0.067

-0.125

-0.057

-0.872

-0.047

-0.034

0.198

0.089

0.132

0.129

-0.114

0.073

-0.562

0

-0.123

-0.042

-0.039

-0.021

-0.232

-0.051

-0.042

-0.071

-0.062

-0.043

0.067

-0.498

-0.568

-0.261

-0.278

-0.499

-0.392

-0.136

-0.162

-0.142

0.122

0.016

-0.021

-0.002

-0.006

-0.014

-0.698

0.678

0.689

-0.324

-0.153

0

0

-0.02

-0.113

1

COM

1

OWN

1

1

SMF1
SMF2

1

SMF3

0.698

-0.265

-0.132

0

-0.012

-0.066

-0.309

-0.112

1

SMF4

-0.022
1

interaction term between

-0.042
-0.113
-0.121
100

equity dependence and
banking sector
development indicators:

DMF

Banks asset ratio /GDP ;
Banks credit ratio to
private to GDP
Note. P-values in parentheses.

6. Empirical Model Result
MG use lagged values of corresponding variables as instruments in the regression equation in differences and
both the lagged levels and lagged differences of the explanatory variables in the system estimators. MG work
with two lags in order to avoid cases for which there might be first-order autocorrelation of the residuals. This
technique assumes that past values of the explanatory variables are uncorrelated with the contemporaneous error
term. At the same time, past explanatory variables are correlated with the contemporaneous value of explanatory
variables. The dynamic panel estimates suggest that financial sector development in Saudi Arabia influences on
the firm’s growth. Table 3 presents the results using the differences GMM dynamic-panel estimator. Table 4
gives the result from system GGM dynamic-panel estimation. In this case MG only present two-step GGM
dynamic-panel estimators, since they are more efficient than one-step estimates and since only the Sargan test of
over-identifying restrictions heteroscedasticity consistent only if based on the two-step estimates. As
recommended by Beck and Levine (2002, p. 20), in small samples, this adjusted measure seems to offer a
reasonable compromise, especially if the system runs by Sargan and serial correlation tests.
The Tables present asymptotic t statistics calculated from heteroscedasticity consistent standard errors associated
with the GMM estimates, statistics for Sargan tests and test statics for first and second order serial correlation.
The model’s goodness of fit statistics indicates that fits the data very well, in all regressions. MG rejects the
null-hypothesis that the variations in the dependent variable cannot be explained by the explanatory variables as
indicated by χ2 static of the joint of significant. The key elements condition MG exploit in our estimates is the
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lack of serial correlation among error terms. The test statistics presented in Table 3 and 4 indicate that MG
cannot reject the null-hypothesis of the absence of first or second order serial correlation (by using the
differenced equation exhibit no k-order serial correlation). The Sargan tests of over identifying restriction
indicate that MG cannot reject the null-hypothesis that there is no correlation between the error terms and the
instrument vector and that the models are correctly specified. Therefore, the results of system estimate are
similar to those generated by difference estimates, the difference Sargan test for the validity of additional
instruments does support the use of the GMM system estimator. These results imply that differences in the
right-hand side variables are not correlated with the unobserved firm-specific effects, so that MG can assume
that the additional restrictions used in the system estimation hold.
Tables 3 and 4 shown that the coefficients of the regressions estimated by GMM difference estimator have
relatively similar order of magnitude as the coefficients of the regressions estimated by GMM system estimator.
The growth rate of capital expenditure has a large and significant positive correlation with the firm growth at the
one-per cent level or better. The growth rate of the number of employees has a small and significantly negative
correlation with growth, for instance, Bottazzi et al. (2006) show that firms with one employee radically differ
from firms with two or more employees in terms of production structure. This result may be explained by the
effect of diminishing returns of labour productivity that arises mainly from low capital-labour ratios, inadequate
skills and short work-experience of young labour force. The results also suggest that older firms’ have lower
growth (this result is consistent with Dune and Hughes (1994), Heshmmati (2001) results that found negative
relationships between the growth and age of firms in the US, UK and Sweden. However, Das (1995) found age
and growth to be positively related using India hardware computer industry). This supports the argument that
older firms may have become petrified in some sense or may not have as strong an incentive as a younger firm to
invest in new technology. Furthermore, due to vintage effects, a younger firm may become productive if its
capital stock is more modern than the capital stock of an order firm. As MG expected, productive market
competition and shareholder control have plausible effects on the firm’s growth. More precisely, rents
normalised on value added (an inverse measure of completion) are negatively related to the firms’ growth,
ownership concentration is positively related to future growth. The lagged dependent variable which captures the
autoregressive nature of growth is positive and highly significant at the one-per cent level or better.
Given all the GMM results truly must address now, the main issue of the effect of the financial market
development on a firm’s performance in terms of value added growth. Column 1 of Tables (3) and (4) shows
results for a firm’s growth as a function of stock market factor (SMF) and also other explanatory variables that
appear in all the regressions, where the stock market development indicator in this interaction term is the market
capitalisation as a percentage of the GDP. As can be seen, in both, the difference and the system dynamic panel
growth regressions, the coefficients estimated for the stock market factor (the interaction of stock market
capitalisation ratio and equity dependence) is positive (0.071 in the difference panel dynamic regression and
0.048 in the system dynamic panel regression) and highly significant at the one-per cent level or better. This
result supports our hypothesis that firms that are heavily dependent on equity finance benefit from the greater
stock market development than firms that are not heavily dependents on equity finance. This result also indicates
that, for a given firm with a positive equity dependence ratio, the higher level of the stock market capitalisation
results in a higher growth rate of the firms. This result is inconsistent with Levine & Zervos (1996, 1998) in
which they fail to find a relationship between stock market capitalisation and growth in per capita GDP, Rajan &
Zingales (1998) also fail to find market capitalisation as having effect on relative growth of financially
dependent industries. However, this result is consistent with Demirgüç-Kunt & Maksimovic (1998, 2001)
finding at the firm-level.
To illustrate the significance of this result, MG consider the “differential in real growth rate” which indicates
how much faster the firm at 90th percentile of equity dependence (for instance, SAUDI INTERNATIONAL
PEROCHEMICAL CO.) would have grown compared to the firm at the 25th percentile (for instance,
ALABDULLATIF INDUSTRIAL INVESTMENT CO.). The coefficient estimates from the difference dynamic
panel regression predicts that the, SAUDI INTERNATIONAL PEROCHEMICAL CO. would grow 2.6 percentage
points faster than the (ALABDULLATIF INDUSTRIAL INVESTMENT CO.) (Note 7). This result therefore
indicates that more development in the stock market ameliorates the market frictions and thereby promotes the
growth of firms that rely more heavily on equity finance. This result also provides firm-level support and
confirmation of proposition that the development of the stock market facilitates the economic growth in Saudi
Arabia.
Column 2 of Tables 3 and 4 show the results for the firms’ growth as a function of the stock market factor (the
interaction of the market capitalisation ratio and equity dependence) and the debt market factor (the interaction
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of the banking sector development and debt dependence), where the banking sector development indicator in the
interaction term is the ratio of credit to the private sector to GDP. The reason behind including the debt market
factor in the regression is to control the effect of debt finance and more significantly to shed any light on the
argument that the banking sector is either complementary or a substitute to the stock market in providing
financial services to corporate finance and whether the banking sector or the stock market are better at fostering
firm growth in Saudi Arabia.
The results from the regression show that the debt market factor (DMF) in both difference and the system
dynamic panel growth regressions are positive and highly significant at the one-per cent level or better. This
implies that firms heavily dependent on debt finance benefit more from the increased banking sector
development than firms that are not heavy uses of debt finance. The results also imply that, for a given firm with
a positive growth rate of this firm. Further significantly, as can seen from the Tables, the coefficient estimates for
the stock market factors are still highly significant and stable after including the debt market factor (0.072 in the
difference panel dynamic regression and 0.031 in the system dynamic panel regression). This implies that the
existence of a development stock market as well as a development banking sector is important in determining
firm’s growth in Saudi Arabia. In other words, the results indicate that firms that are heavy users of external
finance growth faster with the higher overall levels of financial development. This result is consistent with the
findings of Beck and Levine (2000) that industries that are heavily dependent on external finance grow faster in
economics with a higher level of overall financial development.
This result also suggests that the stock market and the banking sector in Saudi Arabia play different, yet
complementary, roles. They provide different bundles of services to the nonfinancial sector. If they are a
substitute and provide the same financial services then they would not both enter the growth regressions
significantly. Possible explanations of this result can be found in the theoretical literature, banks primarily
ameliorate information asymmetries, while stock markets primarily enhance liquidity and facilities risk
diversification. Thus, policies undertaken to develop the stock market need not adversely affect the existing
banking system. MG results are also consistent with the findings of Masoud and Hardaker (2012) and the
conclusion of Demirgüç-Kunt and Levine (1996), Demirgüç-Kunt and Maksimovic (1996), Boyd and Smith
(1998), Demirgüç-Kunt and Maksimovic (2001) that stock market and financial intermediary development
proceed simultaneously.
Likewise, when MG look to the estimated coefficients of the stock market factor and the debt market factor, MG
find that the estimated coefficients of the interaction of equity dependence and all of each stock market
development indicator used in this study are greater than the estimated coefficients of the interaction of debt
dependence and the measure of the banking development in the both types of estimators. This implies that firms
that are equity dependent with a greater development of the stock market thrive better than firms that are debt
dependent with a greater development of the banking sector. As Levine (1991) argues, capital raised through
equity issues is long-run, while the investor at short time can liquidate shares without impacting the firm’s
projects. By contrast, if the firm finances with non-tradable, finite maturity debt held by banks, shocks to the
banks may be transmitted on the firm and force liquidation of long-run projects. To the extent that stock markets
create a separation between the liquidity shocks of investors and the investment needs of firms, the latter can
take a longer-term view and invest further efficiently.
Another possible explanation for the study results is that the development of the stock market effects the cost of
capital and capital efficiency of all firms, not just the financially dependent ones, while the development of the
banking sector affects firms dependent on debt finance only. For instance, better risk sharing, more liquidity and
control attained through the equity market improve economic efficiency and reduce the cost of capital for all
firms, not just the financially dependent ones. Additionally, the Saudi Arabia banks are not involved heavily with
nonfinancial firms; they hold little shares and are more like Anglo-Saxon banks. Thus, the role of banking sector
in Saudi Arabia, in the sense of an Anglo-Saxon-Style for corporate control, is limited. They predominantly
monitor from a creditor’s perspective. Another feature of the Saudi Arabia banking sector is the higher
concentration ratio, where the share of three main banks in total assets is almost 91 per cent. A highly
concentrated banking might reduce the ability to channel funds efficiently to firms (Beck et al., 1999). Deidda
and Crenos (2000) argue that increase banks competition increase the efficiency of banks operating in the credit
market and therefore higher growth (more detailed see e.g., Peterson & Rajan, 1995; Cetorelli & Gamberra, 2000;
Stulz, 2000).
MG will now turn to the question of whether the stock market and the banking sector development enhances
small and large firms differently. In this case, whether the changes in the stock market development have a more
significant influence on large firms than on smaller ones and whether the changes in the banking sector
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development have more influence on small firms than on large firms. In order to test this hypothesis, in addition
to the variables that MG included in the regressions in column 2, MG include another two variables, the first one
is the interaction of stock market factor (SMF) and dummy variables (DMF) which equals to one if a firm is
large and zero otherwise. A large firm is defined as having total assets greater than the sample median (in this
study we have 12 large firms and 16 small firms). The second one is the interaction of the debt market factor
(DMF) and the firm size dummy variables mentioned previously.
The results are reported in column 4 of Tables (3) and (4). In both the difference and the system dynamic panel
regressions, the results indicate a significantly positive integration of the stock market factor and firm size
dummy variable (SMF*DUM) on firm growth. At the same time, the coefficients of the stock market factor in
the regressions falls but are still significant at the five-per cent level. This result supports the argument that large
firms display more sensitivity to the change in the stock market development than the small firms. In the same
regression the coefficients on the interaction terms of debt market factor and the firm size dummy variables
(SMF*DUM) are negative but insignificant at the five-per cent level in the system dynamic panel estimator. In
these regressions, the coefficient of debt market factor (DMF) rise and are still significant in both types of
estimators. In general, this result confirms the view that small firms are more sensitive than large firms to the
change in the banking sector development.
When MG use alternative measures of the stock market development and re-estimate the regression in column 2,
MG still find a strong, causal relationship between the interaction of equity dependence and the stock market
development and the firm’s growth. The last three columns of Tables 3 and 4 percent these results where the
stock market development indicators in the interaction terms are the value-traded ratio, turnover ratio and
volatility, respectively. As can be seen, in columns 4 and 5, the coefficients on integration terms of equity
dependence and the liquidity indicators, the value-traded ratio and turnover ratio, are significantly positive at the
one-per cent level in both the difference and the system dynamic panel growth regressions. These results indicate
that with more liquidity in the stock market, firms that equity finance heavily grow faster than firms that do not
use equity finance heavily. These results are consistent with the pervious empirical studies.
These results confirm also the view that increased market liquidity will increase the effectiveness of the
governess function of market and facilitate (risky) technological advances (Note 8), thereby improving total
factor productive of firm, as described in Acemoglu et al. (2006) a country that is behind technological frontier
will typically follow a capital accumulation growth. Increased market liquidity can improve the effectiveness of
the governance function in two ways. First, increased market liquidity induced information acquisition, which in
turn increases the information content of share prices. The more liquid the market, the easier it becomes for an
investor, who has obtained information about a firm, to trade at posted prices. Thus, investor can profit before
the information becomes widely a viable and the price changes (Kyle, 1984). If investors can profit from
obtaining information they will be more likely to research and monitor. More liquidity in markets increases the
incentive to research firms, thus the improved information will help firms to overcome problems of moral hazard.
Second, the effective use of the takeover mechanism requires a liquid market where bidders access a vast amount
of capital on short notice.
The last column of the Tables 3 and 4 present the result where the stock market development in the interaction
term is the market volatility. The result indicates that the coefficient on interaction term enters negatively (-0.052)
and is significant at the one-per cent level in the difference dynamic panel growth regression. In the system
dynamic panel growth regression the coefficient enters negative (-0.061) but is insignificant at the five-per cent
level. Thus, in general, MG can conclude that increases in the stock market volatility slow down the growth rates
the firms that depend heavily on equity financing. As is well known, more volatility in stock prices increase the
cost of equity capital to firms and also increases the value of the “option wait”, hence delaying productive
investment. Thus, the higher level of share prices volatility will impede the firms’ growth, especially for those
that heavily dependent on equity finance.
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Table 3. Stock market development and firms growth: difference dynamic panel regression
Dependent Variables yi,ta

GMM test; sample period (1995–2013)
Independent Variables

Code

Firm’s growth rate of real value added

yi,t-1

at time t
Growth of capital stock

GKi,t

Number of employees

GLi,t

Interaction between the firm equity the

SMFi,t

stock market development
Firm’s age

AGEi,t

Invers competition indicator (defined

COMi,t

as the ratio of ex-post rent to net sale)
OWNi,t
Ownership concentration ratio
Interaction

between

the

firm’s

b
2

3

4

5

6

0.392

0.394

0.383

0.393

0.391

0.395

(75.08)

(73.96)

(59.02)

(13.20)

(89.47)

(77.02)

[0.000]

[0.000]

[0.000]

[0.000]

[0.000]

[0.000]

0.421

0.408

0.421

0.393

0.423

0.388

(5.25)

(5.06)

(6.89)

(5.32)

(5.16)

(5.12)

[0.000]

[0.00]

[0.00]

[0.000]

[0.000]

[0.000]

-0.0009

-0.0015

-0.0008

-0.0006

-0.0007

-0.0005

(-12.02)

(-8.43)

(11.98)

(-12.10)

(-7.43)

(-3.56)

[0.000]

[0.000]

[0.000]

[0.000]

[0.000]

[0.012]

0.071

0.072

0.069

0.118

0.162

-0.052

(6.55)

(11.20)

(3.01)

(2.43)

(2.56)

(-3.26)
[0.001]

[0.00]

[0.00]

[0.029]

[0.031]

[0.014]

-0.279

-0.372

-0.169

-0.570

-0.562

-0.520

(-1.75)

(-1.68)

(-1.51)

(-7.12)

(-5.)

(-6.11)

[0.067]

[0.139]

[0.238]

[0.00]

[0.00]

[0.00]

-0.410

-0.322

-0.368

-0.201

-0.601

-0.612

(-6.62)

(-5.39)

(-7.89)

(-4.02)

(-8.21)

(7.98)

[0.000]

[0.000]

[0.000]

[0.000]

[0.000]

[0.000]

0.169

0.140

0.118

0.115

0.119

0.089

(4.15)

(3.11)

(2.04)

(4.29)

(2.98)

(2.17)

[0.000]

[0.002]

[0.017]

[0.000]

[0.026]

[0.072]

0.017

0.079

0.014

0.018

0.13

(5.82)

(4.99)

(5.01)

(6.33)

(4.09)

[0.000]

[0.000]

[0.000]

[0.000]

[0.000]

DMFi,t

dependence on debt finance and bank
sector de. d
DUMi,t Firm’s size dummy variable

c

1

SMFi,t*DUMi,t

0.181

equal 1 if the firm is large

(7.92)
[0.000]
DMFi,t*DUMi,

-0.048
(-11.62)

t

[0.000]
1st Order serial correlation test e

LM(1)

[0.649]

[0.501

[0.602]

[0.589]

[0.629]

[0.610]

2st Order serial correlation test e

LM(2)

[0.231]

[0.189]

[0.121]

[0.278]

0.259]

[0.280]

Joint significance test

JT

[0.000]

[0.000]

[0.000]

[0.000]

[0.000]

[0.000]

Sargan Test f

ST

[0.682]

[0.691]

[0.690]

[0.690]

[0.879]

[0.889]

Note. Numbers in parentheses are t-values and numbers in Brackets are P-value. This Table reports the GMM-DIFFERENCE regression,
estimated by using DPD99 package for OX. Time dummies are included in all the regressions.
Notices:

a:

the dependent variable in all models is the growth rates of value added. Value added is defined as operating profits after

depreciation plus wages and interest payments. b: In regressions from 1to 3, the stock market development is the market capitalisation ratio. c:
In regression 4, 5 and 6 the stock market development are total vale-traded ratio, turnover ratio and volatility, respectively. d: the bank sector
developments are the ratio of total assets to GDP and the private credit to GDP. e: LM(k) is the test statistic for the presence of k-th order serial
correlation in the first-differenced residual, the null-hypothesis is that the errors in the first-difference regression exhibit no k-order serial
correlation. f: Sargan is a Sargan test of the over identifying restrictions, the null-hypothesis is that the instruments used are not correlated
with residuals. The joint test statistic is a test of the joint significance of all independent variables.
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Table 4. Stock market development and firms growth: difference dynamic panel regression, system estimator
Dependent Variables yi,ta

GMM test; sample period (1995–2013)
Independent Variables

Code

Firm’s growth rate of real value added

yi,t-1

at time t
Growth of capital stock

GKi,t

Number of employees

GLi,t

Interaction between the firm equity the

SMFi,t

stock market development
Firm’s age

AGEi,t

Invers competition indicator (defined

COMi,t

as the ratio of ex-post rent to net sale)
OWNi,t
Ownership concentration ratio
Interaction

between

the

firm’s

b
2

3

4

5

6

0.210

0.214

0.173

0.187

0.212

0.219

(39.62)

(39.66)

(20.21)

(16.03)

(23.65)

(36.42)

[0.000]

[0.000]

[0.000]

[0.000]

[0.000]

[0.000]

0.298

0.301

0.182

0.331

0.387

0.284

(1.72)

(2.28)

(2.45)

(1.28)

(2.11)

(1.92)

[0.041]

[0.001]

[0.012]

[0.052]

[0.029]

[0.062]

-0.0006

-0.0012

-0.0016

-0.0007

-0.0010

-0.0008

(-2.98)

(-8.19)

(-4.22)

(8.10)

(-2.52)

(-2.67)

[0.001]

[0.000]

[0.000]

[0.000]

[0.010]

[0.003]

0.048

0.031

0.015

0.059

0.115

-0.061

(4.01)

(2.33)

(1.72)

(3.18)

(1.59)

(-1.12)

[0.000]

[0.012]

[0.027]

[0.00]

[0.001]

[0.213]

-0.421

-0.492

-0.391

-0.409

-0.364

-0.301

(-6.82)

(-4.55)

(-7.85)

(-11.72)

(-7.57)

(-6.32)

[0.000]

[0.000]

[0.000]

[0.00]

[0.000]

[0.000]

-0.391

-0.213

-0.352

-0.368

-0.491

-0.332

(-5.76)

(-4.55)

(-4.61)

(-4.01)

(-4.76)

(-6.77)

[0.000]

[0.000]

[0.000]

[0.000]

[0.000]

[0.000]

0.192

0.119

0.112

0.274

0.221

0.149

(4.98)

(3.88)

(4.76)

(5.86)

(5.01)

(6.97)

[0.000]

[0.000]

[0.000]

[0.000]

[0.000]

[0.000]

0.029

0.037

0.021

0.027

0.021

(7.92)

(6.95)

(7.02)

(8.22)

(7.12)

[0.000]

[0.000]

[0.000]

[0.000]

[0.000]

DMFi,t

dependence on debt finance and bank
sector de. d
DUMi,t Firm’s size dummy variable

c

1

SMFi,t*DUMi,t

0.293

equal 1 if the firm is large

(6.99)
[0.000]
DMFi,t*DUMi,

-0.281
(-0.662)

t

[0.521]
1st Order serial correlation test e

LM(1)

[0.853]

[0.886]

[0.501]

[0.696]

[0.794]

[0.791]

2st Order serial correlation test e

LM(2)

[0.260]

[0.231]

[0.712]

[0.394]

[0.278]

[0.292]

Joint significance test

JT

[0.000]

[0.000]

[0.000]

[0.000]

[0.000]

[0.000]

Sargan Test f

ST

[0.998]

[0.996]

[0.998]

[0.997]

[0.999]

[0.998]

Note. Numbers in parentheses are t-values and numbers in Brackets are P-value. This Table reports the GMM-DIFFERENCE regression,
estimated by using DPD99 package for OX. Time dummies are included in all the regressions.
Notices:

a:

the dependent variable in all models is the growth rates of value added. Value added is defined as operating profits after

depreciation plus wages and interest payments. b: In regressions from 1to 3, the stock market development is the market capitalisation ratio. c:
In regression 4, 5 and 6 the stock market development are total vale-traded ratio, turnover ratio and volatility, respectively. d: the bank sector
developments are the ratio of total assets to GDP and the private credit to GDP. e: LM(k) is the test statistic for the presence of k-th order serial
correlation in the first-differenced residual, the null-hypothesis is that the errors in the first-difference regression exhibit no k-order serial
correlation. f: Sargan is a Sargan test of the over identifying restrictions, the null-hypothesis is that the instruments used are not correlated
with residuals. The joint test statistic is a test of the joint significance of all independent variables.

7. Conclusions and Policy Implications
In this study MG constructed a simple dynamic firm growth empirical model in which stock market development
and bank sector development affect firm growth mainly through enhancing productivity growth within the firm,
provide a test on micro-level data of the hypothesis that the development of the stock market is a significant
determent of economic growth in Saudi Arabia. In particular, MG using their model to investigates three issues.
Firstly, whether the firms’ that heavily depend on equity finance grow faster with the higher-level of the stock
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market development than firms that are not heavily dependent on equity finance. Secondly, whether the stock
market is a substitute or a complement for the banking sector in providing financial services to the corporate
sector in Saudi Arabia and whether the stock market or the banking sector is better in providing financial
services and therefore enhancing growth in these firms. Thirdly, whether the performance of large and small
firms in terms of growth react differently to the stock market and baking sector development.
In order to examine the pervious issues, MG extends a simple empirical model that incorporates the financial
market development effects and other variables that may affect the firms’ growth. MG begin from a premise that
financial markets provide mainly two critical functions to an economy; allocation of risk capital through saving
mobilising and risk pooling and sharing and promotion of responsible governance and control through providing
outside investors a variety of mechanism for monitoring inside decision makers. MG argued that these functions
of financial markets influence firm performance by promoting technological innovations and inducing the
efficiency with resources are utilised. MG use firm-level panel data for a sample of 28 Saudi Arabia industrial
quoted companies covering the period 1995–2013. With this panel data set MG using the GMM dynamic panel
technique with both a difference dynamic panel estimator developed by Arellano and Bond (1991) and a system
dynamic panel estimator developed and studied by Arellano and Bover (1995), Blundell and Bond (1998a, 1998b)
which mitigates some of the biases frequently found when using the difference dynamic panel estimator. Both
types of estimators; the level of activity and the size of the stock market exert a statistically significant and
economically large impact on the firms’ growth. Furthermore, MG find results indicate that with more
development in the stock market firms that use equity finance heavily grow faster than firms that do not. These
findings provide firm-level support for the proposition that the development of the stock market facilitates
economic growth in Saudi Arabia.
MG results also show that both the stock market and the banking sector development are significant in
facilitating the firm’s growth in Saudi Arabia. In particular, MG find that measures of both market and banking
development independently predict firm’s growth when entered together in firm growth regressions. Besides
emphasising the strong link between the financial system and firm growth, this result confirms our findings that
the stock market and banking sector in Saudi Arabia are complementary rather than substitutes in providing
financial services to the corporate sector. They provide different financial services to the corporate sector. While,
government polices to develop the stock market need not distinguish the importance of the banking sector.
Finally, MG findings in this study have significant policy implications for the Saudi Arabia economy and other
emerging markets beyond a similar economic structure. The results are consistent with the hypothesis that the
stock market and the banking sector development have different effects on small and large firms. The evidence
suggests that large firms are more sensitive to the stock market development, whereas small firms are more
sensitive to variations in the banking sector development. Given that firms in developing countries make
different corporate financing choices than their developed country counterparts largely due to differences in
market conditions, this study also investigated the effect of these conditions on the corporate capital structure
made by Saudi Arabia firms.
The study has successfully achieved its aims and answered its questions to explore and this study provides new
and updated empirical investigate the effect of stock market development, bank development and firms growth
in developing countries Saudi Arabia is wide open, while although as, all most study has limitations and these
might be explored in future study based on the scope of the study. Keeping in mind the limitation, as this study
should only be seen as a contribution to continue the stock market development, bank development and firms’
growth in emerging economy study process in Saudi Arabia not as an end in itself. In addition, the most a
significant limitation aspect is the availability of data. The small sample size company used in the
macro-analysis since this study focuses on twenty eight companies whose main business activity is industrial
investment business and they are listed on the Tadawul’s stock market.
Future research is needed to meet up-to-date information regarding the nature of capital market and its financial
institutions among the size enterprises of companies. Therefore, more study in this area is needed. At
macro-level, future study could assess the effect of stock market development on capital accumulation, private
savings rates and productivity growth. At micro-level, future study could investigate the causal relationship
between stock market development and firms’ investment rates, technical changes and economic efficiency.
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Notes
Note 1. These capital market imperfections can take numerous forms. Technological and incentive frictions can
exist, which prevent individuals from having access to economic of scale, increase the costs of acquiring
information, increase asymmetric information and create incomplete contracts. In addition, restriction on
international capital flows, lack of international market integration and high transaction costs will effect the
efficient allocation of capital.
Note 2. The relationship between financial development and economic growth has received considerable
attention in economic growth literature during past decades which can be traced back to the work of Schumpeter
(1973), Shaw (1973) and others (see e.g., Bagehot, 1873; Schumpeter, 1912; Gurley & Shaw, 1955; Goldsmith,
1969; Mckinnon, 1973; Kapur, 1976; Galbis, 1977; Fry, 1978, 1980, 1988; Estrada et al., 2010; Johannes et al.,
2011; among others). For comprehensive review see also; World Bank (1989), Levine (1997), Liu (2002),
Masoud and Hardaker (2012).
Note 3. Rajan (1992, p. 1367) states, “[...] .The firm’s choice of borrowing sources [bank and bond finances]
and the choice of priority for its debt claims attempt to optimally circumscribe the powers of banks”.
Note 4. The error term in our model, Eq. 5, has three components: unobserved firm specific effects, time-specific
effects and the standard innovation error term. In order to get consistent estimators Arellano and Bond (1991)
propose to first-difference the regression equation to eliminate the unobserved firm fixed effects.
Note 5. Rents are defined as: profit before tax + depreciation + interest payments – (cost of capita * capital
stock).
Note 6. For Saudi Arabia companies, rate of depreciation, δ, to 12%, has been drawn up by the tax department of
Saudi Arabia.
Note 7. The growth differential is calculated as: o.o71 (the coefficient of the interaction term of the stock market
development indicator and equity dependence) * 0.81 (equity dependence of the SAUDI INTERNATIONAL
PEROCHEMICAL CO. minus equity dependence of the ALABDULLATIF INDUSTRIAL INVESTMENT) *
0.63 (the stock market development indicator, market capitalisation ratio).
Note 8. More detail discussed how more liquidity in stock markets can facilities technological advances (see
Masoud & Hardaker, 2012).
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