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Abstract. In this paper, we explore the hypothesized proximate drivers of economic growth in Jordan -
domestic investment, financial intermediation, foreign direct investment (FDI), exports, and human capital.
The empirical results based on Pesaran’s Autoregressive Distributed Lag (ARDL) approach can be
summarized as: (i) there exist a long-run relationship among per capita real GDP and its determinants, (ii)
domestic investment and exports are crucial in determining the long-run growth process in both short-run and
long-run, (iii) FDI has a positive and significant effect on the economic growth but of lesser magnitude
compared with domestic investment, (iv) the level of financial and human capital development are crucial in
determining the long-run growth process, (v) "domestic led growth” hypothesis is observed, and
(vi) development of both financial markets and human capital should also be given priority as our results
suggest that a better financial system can absorb and gain significantly from FDL

Therefore, it is worthwhile for the authorities to encourage domestic as well as foreign investments to
enhance Jordan economic growth.
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1. Introduction

Foreign capital started to flow to Jordan and its neighboring countries at accelerating
rates from the early 1980s. Investors were attracted to these countries because of their
markets and sound macroeconomic fundamentals.

This foreign capital is a critical issue to create high economic growth in Jordan as it
is a country with scarcity recourses, and high unemployment and poverty rates.
Therefore, high economic growth is an important challenge for policy makers. Policy
makers need to know what factors are crucial in determining the long-run economic
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growth process. In particular, what causes economic growth and what retards it? And,
does FDI contribute directly to economic growth? Is domestic and/or foreign factors lead
economic growth?

The aims of this study are two-fold: first, the paper seeks to investigate the long-run
and short-run impacts of domestic investment and financial intermediation on economic
growth in Jordan. Second, we seek to provide evidence in support of the “domestic led
growth” hypothesis based on recent methodology (Autoregressive Distributed Lag
approach to cointegration) (ARDL hereafter) analysis. The inclusion of short-run and
long-run effects of domestic investment, human capital and financial intermediation in
our estimation model allows testing “domestic led growth” hypothesis.

This research was conducted following recent events such as the increase in
economic growth rates in Jordan during the 2000s combined with the inflow of foreign
capital, export expansion and domestic investment, and the search for new policy options
that could contribute to the sustained economic growth in Jordan.

The remainder of the paper is organized as follows. Section 2 reviews Jordan’s
historical economic background. This is followed by the relevant theoretical literature.
Sections 4 and 5 provide model specification and estimation techniques. Section 6
contains data description and empirical results. Finally, the last section contains the
concluding remarks.

2. Jordan’s Economic Background

Jordan tries to follow the newly industrialized countries (such as Singapore and
Malaysia) who successfully transformed themselves from being inward-oriented (import
substitution industrialization), inspired by the “infant industry” argument, to being
outward-oriented (export oriented industrialization) in the late 1960s to the early 1970s,
while Jordan is starting its effort in the late 1990s. Foreign investment inflows to Jordan
in the last few years particularly from Arab and European regions due to the stability in
Jordan and trade agreements between Jordan and other countries such as the United
States of America.

The Jordanian economy has, in fact, shown inconsistent growth rates. Table 1
shows that Jordan had rapid GDP growth rates during the 1980s, while it had the lowest
growth rates during the 1990s (around 2%), and good rates during the first half of 2000s
as it ranged from 4.1% to 7.7%, but in contrast, domestic investment ratio did not show
any improvement during 2000s. With the exception of 1980s, domestic investment as a
percentage of GDP was a modest percentage and it ranged between 19% and 22% during
the 1990s and the first half of 2000s. The gross domestic investment was matched
mostly by low rates of domestic savings as shown in the table. Thus, the need arises to
fill the gap in resource by the inflow of foreign capital, mainly in the form of either
foreign direct investment (FDI) or foreign borrowing.
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Due to the enhanced policies, domestic investment and FDI have increased in
Jordan. These policies offered special tax incentives and subsidies to attract foreign
capital besides enhancing investors to invest in Jordan. An influential economic rational
for treating foreign capital favorably is that FDI and portfolio inflows encourage
technology transfers that accelerate overall economic growth in recipient countries. In
other words, capital inflow increases investments, and increased investment contributes
to the achievement of higher growth according to investment-led growth hypothesis.
Higher growth invites more investment and more investment attracted further capital
flows. This virtuous cycle of capital inflows and economic growth was indeed an
integral part of what was known as the Asian ‘miracle’ [1].

Over the years financial deepening as measured by M2/GDP in Jordan took place.
For instance, the ratio increased from 85% in 1980 to 113% in 1990 and from 124% in
2000 to 133% in 2004. Indeed, various policies and measures have been introduced to
promote exports of goods. Therefore, Jordan integration efforts led to a significant
increase in new FDI as well domestic investment. For example, there is a surge in FDI
into Jordan's Qualifying Industrial Zones (QIZs) motivated by the country's privileged
access to the United States market for goods produced in those qualifying zones. The
total amount of investments in Jordan's QIZs has reached ($ 600) million, and the total
exports jumped from 700 million JD in 1990 to more than 2700 million JD in 2004,
around 30% of the total exports is going to the United States market.

Table 1. Macroeconomic indicators for Jordan

Key Indicators Years

1980 1990 2000 2001 2002 2003 2004
GR i1 1.6 4.8 53 5.7 4.1 7.7
GDI 38.8 23 22.4 21.1 20.4 21.2 19.8
GDS 19.3 5 11.7 i0 14 20 19
M2 84.5 113 124 124 125 134 133.1
FDI 10.2 25 571.7 97.6 52.8 309.3 461.6
X 15 255 23 25.6 29.3 309 34.7
M 61.4 62 54.4 54.2 53.7 57.7 71
Inf 15 14.4 0.7 1.8 1.8 2.3 3.4

Note: Gr, growth rates of real GDP; GDI, gross domestic investment as a percentage of GDP; GDS, gross
domestic savings as a percentage of GDP; M2, money deepening as a percentage of GDP; X, exports of goods
as a percentage of GDP; M, imports of goods as a percentage of GDP; Inf, inflation rates. Sources: Various
issues of monthly statistic bulletin of Central Bank of Jordan and various issues of national accounts of the
Department of Statistics.

Jordan had inconsistent growth rates during the last four decades. For example,
during the period of 1987-1991 growth rates were less than 2%, while in the recent
resumption on growth comes on the back of a positive medium-term dynamics that has
seen growth picking-up in the late 1990s in Jordan. Real GDP growth jumped from 2%
in 1996 to over 5% in 2000s. As an example, during 2000s economic performance in
Jordan was subject to challenging developments and outcome, for example, real growth
was reported at above 7.5%, 6% in 2004 and 2005 respectively. This inconsistent growth
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was combined with inconsistent growth in domestic investment. The domestic
investment ranged (in average) from 27% of GDP in 1980s and 1990s to 20% in 2000-
2005. FDI inflow started to accelerate in Jordan by the end of 1990s [2], but relatively it
is very slow as well as west Asian economies.

The Jordanian external sector pursued its expansion during 2000s due to both
stronger imports and exports figures, within the context of a strong domestic aggregate
demand and a growing foreign demand. Exports continued to be driven by textile exports
from the Qualified Industrial Zones (QIZs). Jordan became an attractive channel for duty
and quota-free access to major world markets. Jordan entered the World Trade
Organization (WTO) in 2000, signed a free trade agreement with the US in 2000, prior
to concluding an association agreement with the EU in 2001.

In conclusion, Jordan has so far a need to sustain a strong economic growth. Thus,
it sets a National Agenda, a 10-year reform program drawn up by a broad cross-section
of society, set out policies to reform the economic as well as the political, educational,
fiscal and social welfare systems over the next decade to push ahead the recent
achievements that would determine the country’s economic outlook in the short to
medium term.

3. Model Specification

Several studies on models explaining economic growth in developing countries
have been carried out. These include those by Romer [3], Grossman and Helpman [4],
Barro and Sala-I-Martin [5], and Borensztein [6]. A common feature of these studies is
the view that economic growth is a result of capital deepening, FDI and human capital.

In addition, in much of the literature, exports are seen as causing growth. In the
cases of exports, the empirical evidence is that countries that experience phenomenal
growth rates are also countries that are successful exporters. The theoretical argument is
‘that exports orientation increase the openness of the economy and, by exposing it to
foreign technology and foreign competition, provokes a rapid rate of technological
progress. The empirical evidence provides a strong support of export-led growth
hypothesis (see [7, 8]). All in all, these authors suggest that countries with higher exports
growth over extended period tend to grow faster than others. Also, FDI may help
transitional countries to achieve modernization and upgrading by importing foreign
technologies, diffusing knowledge and adopting western practices, by developing
foreign trade and by reaching external help and financial support [9, 10].

In the case of financial intermediation, there is no general agreement among
economists that financial development is beneficial for growth. Ever since Schumpeter
(1911), and more recently McKinnon [12] and Shaw [13], the relationship between
financial development and economic growth has been extensively studied. It is now well
recognized that financial development is crucial for economic growth. The sign on
financial development can be either positive or negative, depending on whether financial
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development reduces or increases capital flight. If it reduces capital flight, then it will
have a positive sign, otherwise the variable carry a negative sign. Also, another
fundamental reason for a positive effect of financial structure on growth is the more
efficient undertaking of investment, and more efficient capital allocation because agents
can have better information about the nature of shocks (aggregate versus idiosyncratic)
that hit particular projects.”’ Indeed, a very recent study finds that financial
intermediation is crucial to enhance the effect of FDI on economic.

Finally, it should be noted that investment has also been linked with growth and
with exports. For example, one hypothesis holds that an increase in exports will be
correlated with growth because higher investment demand causes a rise in exports (see,
e.g. [14]). Similarly, Young [15] argues that in contrast to export-led growth, the success
of the NICs can also be explained by policies that promoted investment in productive
resources and human capital. According to this view, investment would be causally prior
to output growth.

In this article, we follow the theoretical exposition in Borensztein [6] and more
recently, Akinlo [10] in specifying a model to identify major determinants of economic
growth. Most econometric models of economic growth have included various subsets of
the following variables as the exogenous variables: FDI, domestic investment, financial
intermediation, exports and human capital (see for example Romer [3], Serven and
Solimano [16], Fry [17, 18], Borensztein [6], Levine [19], King and Levine [20], Beck
[21], Xu [22], Prodrecca and Ford [23] and Baharumshah [25]). Thus, to investigate the
impact of the above variables on Jordan's economic growth, the econometric model is
specified as follows:

y =0, +04FDI +0,FI +04GDI +0uX +05H +0gtvend +ogDum +¢ 1)
04,00 ,003,04,05 >0

where, y denotes the logarithm of real per capita GDP@, FDI denotes the logarithm of
foreign direct investment, GDI denotes the logarithm of gross domestic investment, FI
denotes the financial intermediation proxied by M2/GDP, H denotes secondary school
attainment as a proxy of human capital, X is the logarithm of export of goods and
services, and Dum denotes dummy variable for 1989 JD depreciate. The disturbance
term € is to capture the unobserved effects and is assumed to have zero mean and
constant variance. We have applied the model Eq. (1) to Jordan using data over the
period 1980-2004 employing the ARDL approach to cointegration analysis as explained
below. We note that this choice of the variables chosen is guided by previous studies as
well as the data availability®.

® For more information on the relationship between financial intermediation and economic growth, see
Christopoulos and Tsionas [26] and Levine [27].

@ The growth rate of GDP measure is annual real per capita GDP (see [6]).

@ Recent studies have included the catch-up effect by adding initial income in the model. Preliminary results
show that the variable is insignificant and sometimes carrying wrong sign. Since it is insignificant we have
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As stated in the introduction, one of the objectives of this study is to determine the
role of financial markets in Jordan. Besides estimating the baseline model given by Eq.
(1), we extended the analysis to consider the development of financial markets and
human capital on the foreign capital, specifically the role of financial markets as an
additional channel of growth.

Meanwhile, we have added an interactive term to the equation—the interaction
between FDI and the development of financial markets (FDI*FI). And, for the purpose
of comparison, we also estimated another version of the model with the role of human
capital (FDI*h) (well-educated labor force) as the focus. The purpose is to ascertain the
robustness of our findings to an alternative specification. The rationale for the finance-
growth nexus is well known: financial markets provide services such as mobilizing
savings, diversifying risks, and allocating savings to investment. Through these services,
financial markets may promote growth.

In Borenstein [6], they argued that in order for FDI to have a beneficial impact on
growth, the host country must have attained sufficient high level of human (education)
and financial development. We do not dispute more human capital that would result in
higher economic growth, but the positive contribution of FDI to growth as reported in
this study challenges the notion that FDI can be beneficial only in the presence of
sufficient levels of human capital.

4. Data and Estimation Techniques

4.1. Source of data

The annual data for Jordan was computed from different sources, and its time
period is between 1980 to 2004. The data definitions and statistical sources used in this
study are listed in Table 2.

Table 2. Description of the data and statistical sources

Variable Description of the Data Source

y Per capita Real GDPY IFS, IMF, CBJ

FDI Foreign Direct Investment IFS, IMF, CBJ, MOTI
GDI Gross Domestic Investment (non FDI) IFS, IMF, CBJ, DOS
FI Financial intermediation proxied by M2 /GDP CBJ

H Human capital proxied by secondary school enrolment UNESCO, DOS, MOE
X Export of goods and services IFS, IMF

Note: CBJ, denotes Central Bank of Jordan; DOS, Departments of Statistics, International Finance Statistics;
MOE, Ministry of Education; MOTI, denotes Ministry of Trade and Industry. We use the logarithm form
except h and FI

dropped the variable from estimation. The overall results did not change much without the (y) initial
income.
® Borensztein e7 al. (1998) use per capita real GDP as a measure for economic growth rates.
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4.2, Estimation techniques

To examine the short-run as well as the long-run relation between the per capita
GDP in Jordan and its determinants, we employed the autoregressive distributed lag
(ARDL) cointegration procedure introduced by Pesaran [28, 29]. First, we test the null
hypothesis of no long-run relationship against the existence of long-run relationship. One
important difference between ARDL and other cointegration techniques such as Johansen’s
procedure is that ARDL does not require pre-testing for unit roots. The main advantage of
this procedure is that it can be applied regardless of the stationary properties of the
variables in the sample and allows for inferences on long-run estimates, which is not
possible under alternative cointegration procedures [29]. Hence, ARDL has the advantage
of avoiding the classification of variable into I(0) or I(1) since there is no need for unit root
pre-testing. Moreover, unit root tests yield different conclusions not only due to their
different power, but also due to different lag length selected in each test.

According to Pesaran and Pesaran [30], the ARDL method has an additional
advantage of yielding consistent estimates of the long-run parameters that are
asymptotically normal irrespective of whether the variables are 1(0), I(1) or mutually
integrated. Additionally, Pesaran and Pesaran [30] and Pesaran [23] show that
appropriate lags in the ARDL are corrected for both residual correlation and endogenity.

As long as the ARDL model is free of residual correlation, endogeneity is less of a
problem (see [30]). The important advantage of ARDL against the single equation
cointegration analysis such as Engle and Granger [33] is that the latter suffers from
problems of endogeneity, while the ARDL method can distinguish between dependent and
explanatory variables. Indeed, one of the important advantages of ARDL procedure is that
the estimation is possible even when the explanatory variables are endogenous [33].

There are two steps involved in the approach introduced by Pesaran [28]. First, we
test the existence of long-run relationships in levels among the variables under
investigation using the BT as coined in Pesaran [28]. Once the long-run relationship has
been verified, we proceed with the second step in which the parameter of the long-run
relationship and the associated short-run dynamic error correction model are estimated
by applying the autoregressive distributed lag as suggested in Pesaran and Shin [31].

To present a brief outline of the procedure, consider a model with three variables
[y, x , z]. The variables can be distinguished by estimating each equation considering
each of the variables as a dependent variable as shown below™:

Ay = =0y +Zb1yAyt—1 + ZbeAxt —i +Zb3yAzt-z TNy Ve 2)
=0 =0

+72yxt—l + By Zi- &

® For a more comprehensive description of this technique the reader may refer to Pesaran [28].
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To test for the existence of a long-run relationship between y, x and z, we may rely
on two testing procedures. An F-test of joint significance of lagged level of the variables is
involved [27]. The null hypothesis for testing the non-existence of the first long-run
relationship (Eq. (2)), i.e. Hy: 0 = Yy = Y2y =73y, =0 is denoted by F, (y;x,z). The

F-test for the null hypothesis for testing the non-existence of the second long-run
relationship (Eq. (3)) is Ho: 0 =71, £ 75, =13, =0 denoted by F,(x;y,z)and the F
test for the null hypothesis for testing the non-existence of the third long-run relationship
(Eq. @) is Hy:09 =%, =¥, =7, =0 denoted by F,(z;y,x) . If the F,(y;x,z)is

shown to be greater than the upper bound of the critical values (tabulated by Pesaran [27]),
while F, (x;y,z)and F,(z;y,x) are lower than the lower bound of variables. In this

relationship, y is the dependent variable and x and z are the “long-run forcing variables."

Conversely, if the computed F-statistics fall within the band, prior information on
the order of integration of the variables is necessary to make a decision on the long-run
relationship between the variables. If the F-statistics support the existence of a long-run
relationship, then a further three-step procedure to estimate the growth model is carried
out.

5. Empirical Results

5.1. Bound testing for a long-run relationship

To verify the long-run relationship between per capita GDP (y) and its determinants
(FDI, F1, GDI, X, H), we deployed the BT procedure as outline in the previous section.
The null hypothesis of non-existence of a long-run relationship between the variables in
the model tested against the alternative using F-test as outline earlier. We experimented
up to 3 lags on the first difference of each variable and computed F-statistics for the joint
significance of lagged levels of variables in Eq. (1). Following Pesaran [28], the order of
the lags in the ARDL model selected based on the Schwarz information criteria (SIC).
Additionally, we relied on the Bruesch-Pagan LM test to check for serial correlation and
this step was taken to ensure that the selected model was free of the problem of
autocorrelation.
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Results of the F-statistics reported in Table 3, show that the calculated Fy,

statistics is 6.456, which is larger than the upper bound CV at 5% significance level or
better. Therefore, we rejected the null hypothesis that there is no long-run relationship
between growth and its determinants—FD], financial intermediation, exports and human
capital. To verify the uniqueness of the long-run relationship between the variables, we
repeated the same tests for the other variables in the model by treating each of them as
the dependent variable and compute the corresponding respective F-statistics®. Tt is
worth noting that the corresponding estimated F-values for Fagp; . Farpr » Farr > Fax

and Fyy , were found to be lower than the lower bound of CVs or fell within the

inclusive range of the CVs such as FDI but it is stationary at I(1) (see Table 3).
Additionally, the integration test based on the conventional ADF and Phillips-Perron
tests revealed that the variables that fell within the inclusive range were integrated at the
order one, I(1), meaning that they appeared as an exogenous forcing variables in the
growth system. To conserve space, the results of the unit root tests are not reported here
but are available upon request.

Table 3. Testing for the existence of long-run relationship

F-statistics

- Fy, (Ay; GDL FL FDL X, H) 4.4920%#
Fpgp; (AGDL Yy, FI,FDL X, , H) 2.7238
Fppr (AFDL GDL FL y, X, H) 2.5162
Fpr (AFIL GDL FDL y, X, H) - 1.5318
Frx (A X; FDI, GDI, FI, y, H) o 2.0930
Fpg (AH; FDL, GDL FL y, X) . 1.2328

Note: The lag order (p) of the underlying ECM was selected using (SBC), the Akaike Information Criteria
(AIC) and the LM tests for testing residual correlation of order 2. The F-statistics is compared with the critical
bound of the F, statistics for zero restriction on the coefficient of the lagged level variables provided in’

Pesaran [28] Table Cl.ii. provided in Pesaran [28], Table C2.iii. Number of regressors =5. The asterisk **, ***
denote that F-statistics is above the 5%, 1% upper bound CV, respectively. )

To sum up, two important conclusions have emerged from the analysis so far. First,
the statistical results point to the fact that there exists a “unique and stable long-run
relationship” between per capita GDP and its determinants. Second, the five independent
variables in Eq. (1) can be treated as exogenous variables in the growth model, an issue
that has received considerable attention in the literature. Given the existence of a long-
run relationship, in the next step we used the ARDL cointegration method to estimate the
long and short terms parameters of Eq. (1).

, © Pesaran [27] noted that the bound test procedure is based on a single equation approach and it is

inappropriate to apply this test when there exists more than one long-run relationship.
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5.2. The short-run dynamics and the adjustment toward long-run equilibrium
We have estimated Eq. (1) using an appropriate selection criterion such as Schwarz

Bayesian Criterion (SBC), Akaike information criteria (AIC) and adjusted R 2 criteria. In
this study, the optimal lag length and the ARDL specification model are selected based on
SBC criterion, because it provides us with the most parsimonious model, consistent results
and it is adequate for very small-sample properties (for more details see [31, 34, 35]).

The regression results are given in Table 4, where the error correction (ECM)
representation of the short-run estimates and the implied long-run estimates are
presented and all estimations are carried out by using Microfit. The optimal lag length
for each variable is determined empirically by as Schwarz Bayesian Criterion (SBC).
The short-run dynamics of the economic growth based on ARDL (1,0,0,1,0,0) model for
Jordan is reported in Table 4. The diagnostic statistics indicate that the equations are
well specified. None of the statistics shown in the table are significant at the 5%. The
models fulfilled the conditions of non-autocorrelation, homoskedasticity and normal

disturbance. The results of Zz do not reject the null hypothesis of no serial correlation,
no functional form mis-specification and no heteroscedasticity. Thus, serial correlation,

mis-specification and heteroscedasticit do not pose any problem. Adjusted R 25 0.799
suggesting that the error correction models (ECM) fitted the data reasonably well.

As shown in Table 4, the estimated values of the lagged error-correction term
(ECM_;) based on ARDL method range from -0.6047 to -0.6277 and statistically

significant, which suggest that the ECM tends to cause per capita GDP to converge
monotonically to its long-run equilibrium path in relation to changes in the exogenous
“forcing variables”.

The results in Table 4 suggest that per capita GDP is primarily caused by high
growth rates of domestic investment, FDI, and exports, while no evidence on the impact
of financial intermediation and human capital on Jordan's economic growth during the
‘short-term. These results suggest that the better investment-climate during the last two
decades for both foreign and domestic investment account for the high economic growth
in Jordan. This concurs with the great body of empirical literature on “investment-led-
growth” hypothesis (see among others [6, 36, 37]). The sign of the coefficients of
domestic investment and FDI are positive. The domestic investment coefficient is
noticeably higher than those of FDI, indicating that domestic investment has higher
impact on economic growth than FDI.

The outcomes of ECM based on ARDL method also confirm the existence of
"export-led-growth" hypothesis as there is a positive and significant effect of exports on
economic growth. Indeed, its impact (coefficient = 0.1209) is greater than other variables
in the model as shown in Table 3. Our findings support the argument that the growth of
exports creates profitable opportunities for both domestic and foreign investment. The
unprecedented increase in both exports and FDI inflows witnessed during the end 1990s
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and the early 2000s mode dynamic economies in Jordan. Vast literature suggests that
there exists a complementary relationship between FDI and exports, particularly the FDI
inflow from developed to developing countries [38]. Thus, the export-expansion oriented
polices are crucial to stimulate both domestic and foreign investment and consequently
economic growth of Jordan.

Table 4. Error correction models based on the ardl approach: short-run estimations for growth model

for Jordan
Dependent Variable Per Capita AGDP
SBC Selected Model
Model 1 Model 2 Model 3

Regressors Coefficient T-ratio Coefficient T-ratio Coefficient T-ratio
ECM (-1) -0.6277 -5.4123%%%  0,6154 ojoqres 06047 -5.2104%*
AGDI 0.0590 3.9967*** 0.0479 3.5116%%*  0.0432 3.5116%**
AFDI 0.0120 3.1638%*
AFI 0.0017 1.2092 0.0018 1.8137*
AX 0.1209 2.0871%* 0.1409 24173 ** 0.1454 24173 **
AH 0.6365 1.4067 0.3823 2.4421%*
AFDIH 0.0197 3.1638 **
AFDIFI 0.0389 3.2198%*
ADum -0.0151 -2.0969** -0.0164 -2.1291** -0.0164 -2.1291**
ATrend 0.0113 1.2831 0.0173 1.2401 0.0173 1.2401
AC 0.4770 4.0293*** 0.4770 4.1237*** 04770 4.1237%**
R? 0.7998 0.8017 0.8127
Diagnostic Tests [p-value]
h-statistic -0.6181 [0.537] -0.0719 [0.943] -1.1783 [0.239]
A AR (1) 0.8277 [0.363] 0.3752 [0.540] 1.3777 [0.241]
B: RESET (1) 1.1544 [0.142] 2.2860 [0.131] 1.3287 [0.249]
(Cz’)N"““' 0.6911 [0.708] 1.1715 [0.557] 0.1087 [0.947]
D: Hetero. (1) 1.8372 [0.175] 1.6622 [0.592] 0.9234 [0.337]

Notes: Following Pesaran and Shin (1997), lag order of the ARDL model was selected using Schwarz Bayesian
Criteria (SBC), and the LM tests for testing residual correlation. The f-ratios are represented in squire brackets.
Asterisks **%, #* * represent 1%, 5%, 10% significant levels, respectively. A denotes first difference for each
variable. The following notation applies: y, denotes per capita gross domestic product; GDI, gross domestic
investment; FDI, foreign direct investment; FI, financial intermediation (M2/GDP); H, human capital; X, export
of goods and services; FDIH, denote the interaction between FDI and human capital; FDIFI, denote the
interaction between FDI and financial intermediation. The probabilities of 42 for the diagnostic tests are
represented in square brackets. A: Lagrange multiplier based on Breusch-Pegan test for residual serial

correlation; B: Ramsey's RESET test using the square of the fitted values; C: Based on a test of skewness and
kurtosis of residuals; D: Based on the regression of squared residuals on squared fitted values.
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We also investigate the impact of human capital on per capita GDP, the results
show that human capital does not have significant effect on enhancing economic growth
in Jordan. This result may be due to the un-consistent of data of human capital that is
affected by Gulf War I and II immigration as well as high unemployment of human
capital. Theoretically, the high ratio of skilled, employment and good quality of labor are
the reasons for why significant effect of human capital on economic growth.

To further investigate the additional role of FDI on growth through financial
markets, we interacted FDI with the proxy variable for financial markets (FDI*FI) and
used this as a regressor to test for the significance of financial markets in enhancing the
positive externalities associated with FDI inflows. As shown in Table 4 (Model 3), the
interactive term between the two variables turned out to be positive and significant at the
5% level, an outcome that is compatible with growth-enhancement.

We now turn to the importance of human capital in the growth process. While the
level of education by itself is found to be insignificant (Model 1), its interaction with
FDI (FDI*H) is statistically significant at the 5% level. This finding is more in line with
economic theory and our expectation. This may be in part due to the interaction term
capturing an important function that human capital perform—a high human capital in an
economy is a mean to an end and not an end in itself. Another way to look at it is that
human capital plays a very important role in upgrading the economy into producing
high-value added outputs by innovations.

5.3. Long-run equilibrium estimation

The Schwarz Bayesian Criteria (SBC) selects an ARDL (1,0,0,1,0,0) economic
growth models for Jordan. The results of ARDL model of Jordan's economic growth are
reported in Table 5. As can be seen from the table, most of the variables are significant
and the signs are consistent with a priori expectation. With the exception of human
capital, domestic investment, FDI, financial intermediation and exports statistically have
significant positive effect on economic growth. Thus, our long-run results are consistent
with previous literature in that foreign and domestic investment, financial intermediation
and exports are the primary sources of economic growth [3, 6, 17, 19, 20, 24, 40].

Table 5 shows a statistically and economically significant relation between
financial intermediation and economic growth in Jordan. It's worthwhile to note that
recent literature agreed on that financial intermediary sector alters the path of economic
progress, but they disagree about the fundamental channels, which connect financial
intermediaries to growth. According to Schumpeterian view, the financial intermediary
sector alters the path of economic progress by affecting the allocation of savings and not
necessarily by altering the rate of savings. Thus, this view highlights the impact of
financial intermediaries on total productivity growth. Alternatively, a vast development
economics literature argues that better financial intermediaries influence growth
primarily by raising domestic savings rates and attracting foreign capital (see among
others [11, 22]). Thus our result is consistent with the view that financial intermediation
exerts a large impact on economic growth in Jordan at long-term, while there is no
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evidence on its impact on short-term. This could be through one or both channels that
connect financial intermediaries to growth discussed above.

We now turn to the importance of human capital in the growth process. While the
level of education by itself is found to be insignificant in the long run (Table 4), its
interaction with FDI (FDI*H) is statistically significant at the 5% level. This finding is
more in line with economic theory and our expectation. This may be in part due to the
interaction term capturing an important function that human capital perform, a high
human capital in an economy, is a mean to an end and not an end in itself, Another way
to look at it is that human capital plays a very important role in upgrading the economy
into producing high-value added outputs by innovations.

To further investigate the additional role of FDI on growth through financial
markets, we interacted FDI with the proxy variable for financial markets (FDI*FI) and
used this as a regressor to test for the significance of financial markets in enhancing the
positive externalities associated with FDI inflows. As shown in Table 5, the interactive
term between the two variables is positive and significant at the 1% level, an outcome
that is compatible with growth-enhancement. We note here that its interaction effect
(0.0643) is grater than the preliminary analysis (0.0192) when we included FDI as a
separate regressor Model 1 & 3 (Table 5). This finding demonstrates the importance of
both financial markets and FDI to an emerging economy like Jordan.

Table 5. Long-run coefficients estimates for Jordan’s economic growth model
Dependent Variable Per Capita GDP
SBC Selected Model

Model 1 Model 2 Model 3
Regressors  Coefficient T-ratio Coefficient T-ratio Coefficient T-ratio
GDI 0.0941 3.9631%* 0.0778 3.8772%* 0.0714 3.7186%*
FDI 0.0192 3.6015%*
FI 0.0270 5.6749%*+* 0.0029 5.4289%**
X 0.1926 2.1330%* 0.2289 2.5426** 0.2405 2.8172%*
H 0.6365 1.4067 0.6322 2.91274*
FDIH 0.0320 3.2987#*
FDIFI 0.0643 4.8978*%%*
Dum -0.0241 -2.1610%* -0.0266 -3.1254%%  .0.2712 -3.0218%*
Trend 0.0148 2.2840%* 0.0281 1.9284* 0.0286 2.0897+*
C 0.7598 4.3629** 0.7751 4.7689***  (.7888 5.1879%*+*

The period No. of Obs.: 1980-2004 [24]

Note: Following Pesaran and Shin (1997), lag order of the ARDL model was selected using Schwarz Bayesian
Criteria (SBC) and the LM tests for testing residual correlation. Asterisks wdok k% * represent 1%, 5%, 10%
significant levels, respectively. The r-ratios are reported in square brackets. The following notation applies: y,
denotes per capita real gross domestic product; GDI, gross domestic investment; FDI, foreign direct
investment; F1, financial intermediation (M2/GDP); H, human capital; X, exports of goods and services; FDIH,
denote the interaction between FDI and human capital; FDIFI, denote the interaction between FDI and
financial intermediation.
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Finally, we examine the stability of the long-run parameters together with the short-
run movements for the equation. To this end, we rely on cumulative sum (CUSUM) and
cumulative sum squares (CUSUMSQ) tests proposed by Brown et al. (1975). The same
procedure has been utilized by Pesaran and Pesaran [30], and Mohsen [41] to test the
stability of the long-run coefficients. The tests applied to the residuals of the ECM model
(Table 4) along with the critical bounds are graphed in Fig. 1. As can be seen in the
figure, the plot of CUSUM and CUSUMSAQ statistics stay within the critical 5% bounds
for all equations. Neither CUSUM nor CUSUMSQ plots cross the critical bounds,
indicating no evidence of any significant structural instability. This result suggests that
the per capita of GDP equation for Jordan is stable. It’s worth noting that CUSUM and
CUSUMSQ tests appear to be stabile after using the dummy variable (Dum) manages
the 1989 JD crisis which show that crisis had a negative impact on Jordan's economic
growth as shown in Tables 4 & 5.
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Fig. 1. Plot of CUSUM and CUSUMSQ statistic for Jordan's growth model.

5.4. Granger causality test

Conducted in the Granger causality framework shows that two-way causal
connections exist between economic growth, FDI, domestic investment and exports
(Table 6). The results also show that one way direction of causality comes from human
capital to FDI and to exports of goods and services. Indeed, there is only a unidirectional
causal link exists running from financial intermediation to human capital and to domestic
investment. That means there is an indirect effect of human capital and financial
intermediation on economic growth through both FDI and exports. Taken together, these
results are consistent with growth theories in which export promotion or openness,
which includes attracting FDI, can generate permanent effects on the level of per capita
GDP.

Therefore, it is not surprising to find direct or indirect causal links between
economic growth, FDI, exports, financial intermediation, human capital and FDIL
Suggesting that export expansion, inflows of FDI, the level of financial and human
capital development are crucial in determining the long and short-run growth process
that affects economic growth.
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Table 6. Granger causality test

. Wald Test Statistics

Regresors
y FDI FI X H GDI

y 2.912* 7.989%** 3.599**
FDI 9.564*** 6.520%** 3.225%* 6.162%**
FI 5.608%*** 2.925% 6.288*** 2.604*
X 2.893* 3.646%* 4.528%* 4.258%*
H 3.097* 2.897* 4.166%*
GDI 3.774%* 4.371%** 3.644%* 6.433%*

Null hypothesis: column variable does not cause the row variable. Asterisks ***, ** * represent 1%, 5%, 10%
significant levels, respectively.

6. Concluding Remarks

This research was conducted following the recent Jordan effort on enhancing
economic growth by encouraging FDI and trade agreements such as QIZ and JUFTA.
The consequent search for new policy options that could contribute to enhance economic
growth is evidently relevant. The ARDL test approach developed by Pesaran [28] is
adopted for testing the existence of long-run relationship between the variables besides
investigating both long and short-run parameters regardless the order of stationarty.

Overall, our results suggest that FDI not only interacts with human capital, but also
with financial development to yield positive spillover effects. We showed that
interacting FDI with human capital and financial development yielded a positive effect
on growth prospects in the short and long-term. FDI is most likely the main channel
through which advanced technology transferred to emerging economies.

The results of the empirical test reveal a positive impact of domestic and foreign
capital, on economic growth, suggesting that domestic investment and FDI encourage
growth. But, the magnitude of the FDI coefficient is lesser than domestic investment.
This suggests that FDI has a less impact on economic. The empirical results also indicate
that the development level of financial sector is crucial to economic growth in Jordan.
As the financial system becomes more sophisticated, its effect on economic growth
becomes more important.

Domestic led growth hypothesis is observed, as we can see domestic factors
(domestic investment, exports, human capital and financial intermediation) are crucial in
determining — directly on indirectly — the long-run growth process in Jordan.

Finally, the development level for both financial markets and human capital should
be given priority as our results suggest that a better financial system and good human
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capital development can enhance economic growth and attract more FDI. At the same
time, FDI impact will be more significant on economic growth due to its interaction with
these variables.

The two important components of globalization — international trade and
international investment (FDI) — have positive effect on growth, and therefore we may
conclude that globalization is good for Jordan. Sachs (2000) also found these five
countries belong to the list with the most successful export-promotion policies and
attracting FDI. They also have won the race in absorbing technologies from abroad.

The policy conclusions are clear. First, the role of domestic investment should
receive further attention in policy formulation as it appears to have a bigger impact on
growth in the longer term. Second, economic policies and institutions aimed at less
dependency on FDI and exports appear unlikely to lift the level of output and its rate of
growth. A small country like Jordan needs to trade more than a large country with
different internal markets.
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