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Inflow Remittances and Economic Growth:
An Empirical Study of Jordan

Sohail I. Magableh®™

ABSTRACT

The objective of this paper is to investigate the effects of remittances inflow on
real GDP growth in Jordan during the period 1976-2013. Data from World Bank and
Central Bank of Jordan spanning the period of the study is used. Vector Error
Correction Model (VECM) is employed in the analysis. The main findings are
follows, analysis reveals a positive long-run (or equilibrium) relationship between
economic growth, and each of capital, labor, and remittances in Jordan. In the short
run, capital accumulation and labor compensations show no statistical significant
association with real GDP growth, whereas remittances show negative impact on
GDP growth. The error correction term that measures the speed of adjustment toward
equilibrium is found negative in sign and statistically significant, where GDP growth
corrects the short-run disequilibrium by 2.6% a year.

Keywords: Remittances, Real GDP growth, VECM, Jordan.
INTRODUCTION

Workers’ remittances are defined as a portion of income that migrants earn
abroad and then send them home to their families. Remittances during the last few
decades played an increasingly critical role in the developing countries because they
currently represent a substantial source of revenue for many of these countries.
Recently, World Bank (2014) indicates that recorded 75% of the international
remittances, with a growth of 5% compared to 2013, and remittances were more than
three times the size of total official development assistance funds (ODA). For many
developing countries, remittances represent a major source of international capital
flows, exceeding foreign aid, foreign direct investment (FDI), and export revenues
(Nsiah and Fayissa, 2013).

Like many developing countries in MENA, Jordan is characterized with high
migration, and hence with high remittances. This can be explained by paramount
challenges that historically facing Jordanian economy of which; high unemployment
rate; high dependency on foreign aid and remittances; high energy import
dependency; and high dependency on domestic and foreign debts. Recently, Jordan is
suffering from additional pressure on infrastructure, healthcare, education, and water
resources mainly due to the political instability in Syria and its escalating direct and
indirect inverse impacts from the ongoing Syrian conflict that started in 2011. Jordan
is struggling to deal with the massive influx of Syrian refugees (600,000) as reported
by Migration and Development Brief (2014), in addition to the Syrian non refugees.

The economic thought suggests that remittance inflows are a significant
external source of income for receiving economies especially for a country like
Jordan, through finance some developmental projects, reducing its exposure to sharp
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fluctuations, and hence promoting economic growth. Therefore, the research problem
of the article lies in the search for whether remittances have considerable economic
effects in Jordan. In other words, the study endeavors to figure out to what extent
remittances inflows are important for the Jordanian economy during the period
(1976-2013)?

This study stems its importance from being a recent study on inflow
remittances and economic growth in Jordan, other studies have been conducted on
Jordan link remittances with other variables such as labor force, real exchange rate,
and macroeconomic policy. The study also stems its importance from the increased
attention paid by the government to promoting remittances due to their importance to
Jordanian economy as a major source of capital inflows given the decline of some
other foreign capital inflows such as foreign direct investment. Hence, the analysis of
remittances and their economic impacts in Jordan may contribute to designing policy
to the decision-makers in order to promote remittances inflows, or it may provide
them with a better and more realistic understanding on how to consider or reconsider
their views towards remittances and their potential effects on the basis of analysis.
Therefore, this study seeks to answer the following important question: do workers’
remittances promote economic growth in Jordan?.

The paper is organized as follows. The next section provides a review of the
literature. Section 3 describes the economic growth and remittances in Jordan. The
model and data are discussed in section 4. The empirical results are presented in
Section 5. The final section draws conclusions based on the results. An appendix is
included at the end of the study.

2. Literature Review

A massive published economic literature has been carried out in developing
countries to analyze remittances in order to figure out their possible impacts on
economic growth [Barajas et al., 2009; Mim and Ali, 2012; Yaseen, 2012; Barguellil
et al., 2013]. Other research line investigated the macroeconomic determinants of
remittances [Lucas and Stark, 1985; Elbadawi and Rocha,1992; El-Sakka and
MaNabb, 1999; Mouhoud, et al., 2008; Adams, 2008; Buch and Kuckulenz, 2009;
Khan and Shah, 2012; Al-Assaf and Al-Malki (2014)].

Generally, the economic literature suggests that remittance inflows have
become a significant source of income and external finance for receiving economies
especially in the developing countries. The literature has documented a number of
positive contributions of remittances to economic development in recipient countries
through reducing poverty, finance education, health expenditures, facilitating
investment, promoting employment, and promoting economic growth (Glytsos, 1993;
Ratha, 2006; Taghavi, 2012; Benmamoun and Lehnert, 2013).

Remittances may stimulate investment indirectly, as consumption that funded
by remittances promotes demand for products and creates jobs because it leads to
significantly higher levels of employment with a multiplier effect (Stahl and Arnold,
1986), and this implies that economic activity is stimulated both directly and
indirectly by remittances, and that it leads to significantly higher levels of
employment, investment, and hence income within a specific region or a country.
However, the positive effect of remittances on investment or on economic growth is
likely to be larger for countries where the financial system is relatively
underdeveloped, remittances could foster investment by reducing the volatility of
consumption and contributing to a more stable macroeconomic environment (Singh
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et al., 2010). Moreover, the study of 76 developing countries by Adams (2008)
concludes that the level of per capita remittances received by a country is positively
related to investment returns at home.

Generally, the literature suggests that remittance flows improve alleviate
pressures on external borrowing and an improved standard of living, Ratha (2006)
shows that remittances generate substantial welfare gains and reduces poverty.
However, the economic impacts of remittances depend to a large extent on the
purpose of using them in the home countries such as investment, consumption, or
education for instance (Mouhoud et al., 2008). Worker remittances also improve
balance of payments of the recipient country and the welfare of emigrants and their
families (Samuel and George, 2002), also Mundaca (2009) indicates that financial
intermediation tends to increase the responsiveness of growth to remittances.

In spite of remittances have a critical economic importance in some areas, they
may have negative implications in terms of inflation, interest rates, brain drain for
some high qualified migrants, and trade deficit. Remittances also can reduce labor
market participation rates as receiving households depend entirely on their living on
remittances rather than by working. In addition, some literature argues that the impact
of remittances on the receiving economy in the long run leads to negative economic
growth (McCormick and Wahba, 2000; Chami et al., 2003). Ratha (2006) indicates
that remittances may lead to currency appreciation and adverse effects on exports,
create dependency, and their channels may be misused for financing terrorism or
money laundering. In other words, until recently, the potential effects of remittances
receipts on macroeconomic performance were inconclusive and a subject of debate
.This implies that the impact of remittances on economic growth was positive,
negative, or even non-existent, in statistical terms [Russell, 1986; Lucas, 2005;
Barajas et al., 2009].

Barajas et al. (2009) indicate that workers’ remittances have grown to become
one of the major sources of financial flows to 84 developing countries, the results
suggest that decades of remittances have contributed little to economic growth in
remittance-receiving economies and may have even retarded growth in some
countries.

Yaseen (2012) analyzes the impacts of remittances on economic growth in
MENA countries, the results show that institutions and financial development play an
important role in how remittances affect economic growth. Moreover, the study
indicates that a larger contribution of remittances to output growth comes through
funding consumption demand, reduced pressures on the current account, contributing
to national savings, and funding domestic investment. Mim and Ali (2012) analyse
the relationship between remittances and growth in MENA region also, where the
outcomes show that the most important part of remittances is consumed, and
remittances can spur growth by encouraging human capital accumulation.

Meanwhile, many studies have been carried out to identify the impact of
remittances on economic growth internationally; there has been little research on the
Impact of remittances on economic growth in Jordan in particular during the last
decades. Some of these studies analyzed the impact of remittances on labor supply
(Emilsson, 2011). Others investigated the relationship between remittances and real
exchange rate (Saadi-Sedik and Petri, 2006). Al-Assaf and Al-Malki (2014) also
estimate the main macroeconomic factors that affect workers’ remittances, the main
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results confirm that remittances are most likely to be influenced by external factors
rather than internal ones.

A few recent research has studied this area of interest; of which El-Sakka
(2007) evaluates the impact of macroeconomic policy on the inflow of remittances,
Al Akayleh (2011) also discusses the effect of remittances on economic activity
through its main components, the results show that inflow remittances have positive
and significant impacts on GDP, the results also show the same results on
consumption, investment, government expenditure, but a negative impact on net
exports. Other study by Awad (2012) discusses the main determinants of economic
growth in Jordan, the results show that worker remittances along with other factors
such as external trade and FDI inflows contribute significantly to economic growth.
The most recent study in Jordan is carried out by Assaf (2015) which highlights the
effect of remittances on economic growth, the results indicate that there is a positive
effect of remittances on GDP.

3. Economic Growth and Remittances in Jordan

Remittances to Jordan are a pillar of economic prosperity and normally have
been a major source of foreign currencies reserves. The Center for Strategic Studies
(2012) refers that remittances represent relatively a major stable source of
international capital flows, compared to foreign aid and foreign direct investment.
Mohaddes and Raissi (2011) confirm empirically that a large share of Jordan's output
volatility can be associated with fluctuations in net income received from abroad,
where remittances are the main source of the net income. Also, Central Bank of
Jordan (CBJ) (2014) indicates that the percentage of remittances to domestic exports
was 47 percent in 2012. Therefore, the government of Jordan has recognized the
economic importance of remittances. For this reason, a few measures have been
adopted by the Government to promote remittances flows in order to facilitate on its
official employees to work abroad especially in the Arab Gulf States. Among these
facilities for instance; an official leave up to ten years has been given to the public
officials according to the regulations of the Civil Service Bureau, in addition to some
memorandums of understanding and bilateral agreements between the governments
of Gulf countries and the government of Jordan so that Jordan provide them with
highly-skilled employees.

Moreover, recently, in 2013 the Government changed the name of the Ministry
of Foreign Affairs to become Ministry of Foreign Affairs and Expatriates in order to
reflect the increasing official attention to the importance of Jordanians citizens abroad
and their considerable economic and social roles back home. In this context, the
Ministry held the Jordanian Expatriates Conference in July 2015, one of its objectives
was to facilitate the contribution of the Jordanian expatriates to the Jordanian
economy.

Migration Policy Institute (MPI1) (2014) indicates that Jordan in 2012 ranks as
the 18™ recipient of remittances accounted for 11.4% of Gross Domestic Product
(GDP) (3.6 billion USD in 2012), compared to 22% and the 4" rank in 2000. The
total remittances inflows to Jordan started to be around $411 million in the first year
of the study period 1976, and fluctuated up and down ranging from $411 million in
1976 to $3643 million in 2008 with an average 6.2 percent annual growth rate. The
remarkable drop of remittances to Jordan in 1990 and 1991 in terms of volumes and
as a percentage of GDP, was due to the 250,000 to 330,000 Jordanians and
Palestinians who directly returned back to Jordan from Kuwait as a result of Iraqi
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invasion in August 1990 [Glytsos, 1993; Swaidan and Nica, 2002]. The remittances
have doubled between 2000 ($1800 million) and 2012 ($3600 million).

Figure (1) shows the evolution of remittances as volumes and as a percentage
of Gross Domestic Product (GDP) during the period (1976-2014) according to the
World Bank's database. In theory, remittances facilitate GDP growth because they
serve as an important source of revenue for large number of households in developing
countries, remittances are used primary for daily expenses, home construction, real
estate purchase, medical care, and education. A part of remittances is saved or
possibly invested. Therefore, as remittances as a percentage of GDP increases, GDP
growth increases as well, as long as many uses of remittances form a part of
aggregate demand.
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Figure 1: Remittances Inflow and its Share of GDP (1976-2013)
Source: World Bank, World Development Indicators

The gradual return during the 2" half of 1980s as a consequence of the
progressive replacement of Arab by Asian workers in the Gulf countries explains the
reduction in both volume of remittances and their relative importance to GDP. Also,
Figure 1 shows that after 2008, the remittances declined up to 2011, and then slightly
started to increase in 2012 and beyond, but they declining as a percentage of GDP
after 2008 resulting from the global financial crisis and instability in the region due to
Arab spring events. Other fluctuations could be attributed to the oil prices
fluctuations given that most of remittances originating from the Arab Gulf Countries
which represent today the most important destination for Jordanians.

The percentage of remittances to GDP also is volatile and characterized by a
number of peaks and troughs; the deepest trough was in 1991 (10.7 percent), while
the highest peak percent was in 1997 (25.1 percent). The second highest peak was in
1984 (24 percent), while the second lowest trough occurred recently in 2012 (11.4
percent), the average over the period was approximately 19 percent. On the other
hand, as shown in Figure 2 and Figure 3, the real GDP growth rate and gross fixed
capital formation (GFCF) as a percentage to GDP also are volatile and characterized
by a number of peaks and troughs; the lowest growth rate of real GDP was in 1989
due to the major macroeconomic imbalances peaked in this year (-13 percent), while
the highest peak percent was in 1976 (24 percent). The second highest peak in 1990s
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was in 1992 (18 percent), while the GFCF as a percentage to GDP reached the
minimum value in 1986 and 2002, while the highest peak was in 1982 (44 percent).
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Figure 2: Real GDP Growth Rate (%) (1976-2013)
Source: World Bank, World Development Indicators.
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Figure 3: GFCF as a Percentage to GDP (%) (1976-2013)
Source: World Bank, World Development Indicators.

4. The Model and Data
4.1 Data

This study employs data from the World Bank and the Central Bank of Jordan
(CBJ). More specific, real GDP data, capital formation data, and remittances data are
taken from world development indicators (WDI), a publication of the World Bank.
Compensations of labor data, on the other hand, are taken from the database of the
Central Bank of Jordan (CBJ). All data series are annual and spanning the period
1976-2013. Formal remittances have only been considered in the analysis, and hence,
remittances through informal channels such as money carried by family members or
friends, or in kind remittances such as cars and furniture are not included in the
analysis.
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The Descriptive statistics of the above variables as shown in Table 1 (in
Appendix A) are as follows; the value of real GDP during the study period ranges
from approximately $2750 million (the minimum value) to 18445 (the maximum
value) with an average of $8937 million. While real fixed capital ranges from $1013
million to 5047 million with an average of $2587 million. The average of labor
compensation is $3724 million, and it ranges from $630 million to $12231 million.
Remittances are already discussed in more details earlier in this section.

4.2 The Model

In order to explore the relationship between remittances and economic growth
in Jordan, remittances inflow is introduced into the traditional production function.
That is, capital accumulations and labor compensations, in addition to workers’
remittances are the main forces that stimulate economic growth in Jordan. The model
can be written as follows:

Y =f (K, L, rem) (1)

Where the dependent variable Y denotes real GDP growth measured as natural
logarithm of real GDP, K is the GFCF measured as a percentage of GDP, L is labor
force proxied by compensations of employees as a percentage of GDP, and rem
represents personal remittances received measured as a percentage of GDP. Semi-log
model is used to express the long run relationship between economic growth and the
three determinants of growth according to:

In gdpt = op + K + ool + ozrem; + Uy. (2)

Where oy is the constant, the coefficient o; represents the long-run effects of a
one-unit absolute change in the corresponding variable on the percentage change in
GDP, or equivalently, on rate GDP growth, and u; is the error term. For example, if
rem increases by one percentage point, gdp increases by value of os.

Augmented Dickey — Fuller test is used to check the four series (In gdp, K, L,
and rem) for stationarity and results are shown in Table 2. Results show that the four
series are individually not stationary at level but first differenced stationary [i.e.
integrated of the first degree 1(1)]. Table 3 shows the optimal lag selection criteria
outcomes. Schwarz information criterion (SIC) and the Hannan and Quinn
information criterion (HQIC) suggest one-lag time period as optimal lag order to be
used in Johansen test for cointegration and later in the VVector Error Correction Model
(VECM). Johansen test for cointegration suggests that variables are cointegrated of
rank 1 (see Table 4). Consequently, short-run behavior of the GDP growth is linked
to its long-run value using the following Vector Error Correction Model (VECM):

Alngdp, = B, + S AIngdp, , + B,AK,  + BAL_ + B, Arem_ + SECT  +¢, 3)

Where, A is the difference operator, pi measures the short- run effect of growth
determinant i, and & is the regression error term. ECT stands for Error Correction
Term, that can be written as:

ECT_=lngdp,  —-a,—aK,  —a,l _ —arem (3.2)

is the one-lag time period error correction term that represents the speed of
adjustment toward equilibrium.
5. Empirical Results

Augmented Dickey-Fuller (ADF) test is used to test whether each of the four
series for unit root or stationarity. Test statistic, 5% critical value, and the pvalue are
shown for each variable at level and first difference in Table 2. The table shows that
variables are individually nonstationary at level. For each variable, ADF test statistic
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Is greater than the 5% critical value, and thus, we cannot reject the null hypothesis of
unit root (nonstationary series). However, ADF test shows that the null hypothesis of
unit root can be rejected when the variable is first differenced, since the test statistic
Is greater than the 5% critical values for each first difference series. More specific,
the p-value for Ingdp, K, L, and rem equals 0.3418, 0.5008, 0.9448, and 0.8018
respectively. All these p-values are greater than 5% and we fail to reject the null
hypothesis of unit root. Therefore, all the four series are nonstationary at level. ADF
test of each variable first difference shows that each variable is first difference
stationary. The p-value of A In gdp AK, AL, and Arem equals 0.0135, 0.0044, 0.0063,
and 0.0021 respectively. Since each of these values is less than 5%, the null
hypothesis of unit root is now rejected at 95% confidence level. As a result, it is
possible now to conclude that the four series of GDP growth, capital, labor, and
remittances are nonstationary at level, but first difference stationary, or equivalently,
integrated of first degree [1(2)].

As mentioned earlier and shown in Table 3, Schwarz information criterion
(SIC), the Hannan and Quinn information criterion (HQIC), sequential modified
likelihood ratio test statistic (LR) and Akaike Information Criterion (AIC) are used as
optimal lag selection criteria. The former three criteria suggest (1) as the optimal lag
order, whereas Akaike Information Criterion (AIC), suggests optimal lag order to be
two time periods. All these criteria are efficient, and since three of which suggest one
lag, the analysis is conducted following SIC, HQIC, and LR using one time period
lag. Table 4 shows the output of Johansen test for cointegration. The table shows that
for (0) rank value, the trace statistic of 62.37 is greater than the 5% critical value that
equals 47.21 and thus the null hypothesis of no cointegration between the variables is
rejected. For rank value of (1), the trace value equals 24.131 is less than the
corresponding 5% critical value that equals 29.68. Given these values, we cannot
reject the null hypothesis that there exist one cointegration equation. That is, there
exist an equilibrium (or stable) long run relationship between GDP growth, capital,
labor, and remittances. Based on these results, it is possible now to run a Vector Error
Correction Model (VECM) according to equation (3) above.

Table 5 shows the output of the VECM that estimates effects on GDP growth
of capital, labor, and remittances each of which is measured as a percentage of GDP.
Results show that GDP growth in Jordan, capital accumulation, labor compensations,
and remittances have long run, or equilibrium, relationship between them. Changes in
capital accumulation, labor compensations, and workers’ remittances stimulate
economic growth in the long run. Any increase in these three variables positively and
statistically significant impact the GDP growth rate in Jordan. These effects on GDP
growth of capital, labor, and remittances are statistically significant at 99%, 99%, and
90% respectively in the long run. When capital accumulation percentage to GDP
increases by one unit, GDP growth in Jordan increases by about 16.1%. Moreover,
GDP growth increases by around 6.4% in response to one unit increase in labor
compensations to GDP. This effect is statistically significant at 95% level.
Remittances inflow has almost similar effect in magnitude to labor effect on GDP
growth. That is, change in the percentage of remittances to GDP stimulates economic
growth in Jordan roughly by 6.5% that is significant at 90% confidence level. These
results are generally in line with the results of other studies have been conducted in
Jordan.
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Despite the strong statistically significant long-run relationship between GDP
growth as a dependent variable, and capital accumulation and labor compensations as
independent variables, the short-run relationship does not show similar behavior.
Coefficients of capital and labor are statistically insignificant in the short run. This
means that changes in capital accumulation and labor compensations do not change
GDP growth in the short run, but rather, it takes some time for the GDP to respond to
capital and labor changes. Changes in remittances, on the other hand, have significant
negative impact on the economic growth in the short run. As the percentage of
remittances inflow to GDP changes by 1 unit, GDP growth rate declines by about
0.96 percent. The short run effect of remittances on economic growth suggests that
remittances are not used in productive economic activities which in turn impact
economic growth negatively in the short run. A reasonable explanation of the result
related to the remittances and their impact on real GDP in the short run, is that in
short run generally and during the last decade a considerable amount of remittances
was directed to fund land during land boom in that time which is not productive and
excluded from GDP calculations, remittances also may be saved, and they usually
take time to affect the various economic activities, and hence they may have a
negligible impact on GDP in the short run.

The Error Correction Model (ECM) that is considered here states that changes
in GDP growth (Alngdp) depends on changes in capital (AK) changes in labor
compensations (AL), and changes in remittances (Arem) in addition to equilibrium
error term. Equilibrium error term (ECT:;) IS negative in sign and statistically
significant at 99% level, suggesting that the model experiences disequilibrium in the
short run. That is the level of GDP growth deviates from its equilibrium value. Error
Correction Term (ECTy.;) represents or measures the speed of adjustment of GDP
growth toward equilibrium. The coefficient that equals — 0.0257 has the correct sign
and states that GDP growth corrects its disequilibrium or deviation by roughly 2.6% a
year. Finally, post estimation tests of short-run effects on GDP growth of capital,
labor, and remittances, in addition to diagnostic check of the performance of the
VECM are shown in Table 6. The null hypothesis of no short-run causality running
from capital and labor is failed to reject whereas the null is rejected in case of
remittances. Last, the null hypothesis of no autocorrelation at lag order of one is
accepted and residuals experience no autocorrelation.

6. Conclusions

The objective of this paper is to explore effects of remittances inflow on real
GDP growth in Jordan. For this purpose, data from World Bank and Central Bank of
Jordan spanning the period 1976 — 2013 is used. Vector Error Correction Model
(VECM) is employed in the analysis, and main findings are follows. Analysis reveals
a positive long-run relationship between economic growth and its determinants in
Jordan. The economic behavior is different in the short run, where -capital
accumulation and labor compensations show no statistical significant association with
real GDP growth.

Short-run and long-run behavior of remittances suggests that remittances
inflow in Jordan perhaps treated as unproductive savings in the short-run and thus can
be seen as leakages to the economy. In the long-run, remittances are used in
economic activities and real assets might be a candidate final destination of these
remittances that explains the long-run positive effect on economic growth of
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remittances inflow. However, economic reaction to remittances stimulates further

investigations about how actually remittances are treated or spent in Jordan.

The error correction term that suppose to measure the speed of adjustment
toward equilibrium is found statistically significant, meaning that GDP growth
adjusts to short-run disequilibrium at a speed of 2.6% a year. Findings of this paper
are consistent with a significant body of studies have conducted in many developing

economies and in Jordan.

Results show interesting behavior of remittances, hence the Government is
requested to develop regulations and to take measures that underpin job opportunities
for the Jordanians to work in destination countries where most of our inflow
remittances come from, some of the proposed regulations and measures such as;
improving the quality of human resources, elimination any legal and organizational
obstacles may hinder facilitating job opportunities abroad for officials working in the
local public sector, in addition to that, it is proposed to held some labor cooperation
agreements with the Gulf States to facilitate the polarization of Jordanian labor.
Finally, results highlight the need for further investigation to explore the
effectiveness of remittances inflows beyond macroeconomic indicators such as

unemployment and poverty alleviation in Jordan.
Appendix (Tables: 1-6)

Table 1. Descriptive Statistics for GDP, Fixed Capital, Labor Compensations,

and Remittances (1976-2013)

Variable (million$) Obs  Mean Std. Dev. Min Max

Real GDP 38 893741 4575.27 2749.00  18445.24
Real fixed capital 38  2586.87 1113.11 1012.91 5046.96
Labor compensations 38 3724.313 3115.346 630.1205 12230.65

Remittances 38 1690.805 1046.234 410.864 3642.676
Table 2: Augmented Dickey Fuller Test for Unit Root (trend specification)
Level First Difference
Variable Test 5% critical Variable Test 5% critical p-v  lags
statistics value p-v statistics value
Ingdp -2.473 -3.552 0.3418 | Alngdp  -3.865 -3.564 0.0135 2
K -2.180 -3.552 0.5008 AK -4.202 -3.560 0.0044 1
L -0.995 -3.552 0.9448 AL -4.102 -3.560 0.0063 1
Rem -1.576 -3.552 0.8018 A rem -4.414 -3.560 0.0021 1

Table 3: Lag Order Selection Criteria

Sample: 1976 - 2013 number of obs. =34

HQIC SIC AIC LR LogL Lag
19.10493 19.22326  19.04369 NA -319.7427 0
10.46899* 11.06065* 10.16279 284.8401* -152.7675 1
10.65352 11.71851 10.10236* 25.04013 -135.7402 2
10.94959 12.48791 10.15348 18.69125 -120.6092 3
11.35805 13.36971 10.31698 13.22044 -107.3887 4

LR denotes sequential modified likelihood ratio test statistic
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Table 4: Johansen Tests for Cointegration

Trend: constant Number of observations = 36 Lags = 1
Sample: 1978 -2013
Maximum rank parms LL eigen value Trace statistic 5% critical value
0 20 -177.72295 62.3761 47.21
1 27 -158.60037  0.65436 24.1310* 29.68
2 32 -151.75276  0.31643 10.4358 1541
3 35 -147.48798  0.21096 1-9062 3.76
4 36 -146.53488  0.05157

Table 5: Vector Error Correction Model output; Jordan (1976 - 2013) [lag = 1]
Long-run estimates:

Ln(GDP) Coefficient  Std. t 10% critical 5% critical 1% critical
Err. value value value
K 0.16135*** 0.02926 5.5149 1.6896 2.0301 2.4377

L 0.063891*** (0.02275 2.80895
rem 0.064949* 0.03753 1.73072
cons. 17.42568 1.23415 14.1196

Short-run estimates:

A Ingdp Coefficient Std. Err. t-statistic
ECT(-I) -0.025678*** 0.00724 -3.54836

A Lngdp (-1) 0.13673 0.18855 0.72517

A K(-1) 0.00041 0.00219 0.18535

A L(-) -0.00329 0.00589 -0.55861

A rem (-1) -0.00956*** 0.00378 -2.5281

N 36

R-sq 0.31599

F-statistic 3.58023

*** means that the coefficient is statistically significant at 99% confidence level.
** means that the coefficient is statistically significant at 95% confidence level.
* means that the coefficient is statistically significant at 90% confidence level.
Table 6: Post-estimation Tests of Short-Rum Relationships and Residual
Autocorrelations
Short run test: Ho: There is no short-run causality running from (K. L. or rem) to GDP

growth.
Variable Chi2 statistic Prob > chi2 Ho
K 0.02 0.8824 fail to reject Ho
L 0.40 0.5277 fail to reject Ho
Rem 4.76 0.0291 reject Ho
Autocorrelation test: Ho: no autocorrelation at lag order 1
lag chi2 statistic df Prob > chi2 Ho
I 11.9028 16 0.75064 fail to reject Ho
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