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Abstract
The Hashemite Kingdom of Jordan is a nation that has persisted through turbulent
times. The country’s leaders have long attempted to balance the allocation of resources between
a strong military and a developing economy in their quest for stability, peace and prosperity.
This paper examines and sheds further light on the relationship between Jordan’s military
expenditure and its economic growth during the period 1970–2015. Using cointegration
techniques allowing for structural breaks based on Gregory and Hansen (1996), and the ARDL
methodology this paper tests the short– and long–run equilibrium relationship between military
expenditure and economic growth in Jordan. Furthermore, with the error correction model
(ECM) and the CUSUM and CUSUMSQ tests, we examine the stability of the above
relationship. The results reveal positive short– and long–run relationships between military
expenditure and economic growth in Jordan, during the period under study. This finding has
important policy implication for the Jordanian state, as it justifies the transfer of resources to
the military, showing that it has not had a negative impact on economic growth.
Keywords: Jordan; economic growth; military spending; cointegration; ARDL
JEL Classification: C22, H30, O40

Introduction
To date, little consensus has existed as on the nature of the relationship between military
spending and economic growth. Since Benoit’s (1978) seminal paper, which supported the
existence of a positive relationship between military expenditure and economic growth in less
developed countries (LDCs hereafter), dozens of other empirical studies have approached the
milex–growth nexus from different theoretical and methodological perspectives and/or on
different periods. The prior literature have suggested three main conclusions: a positive
relationship (e.g. Dixon and Moon 1986; among others), mainly due to the creation of positive
externalities (e.g. a developed infrastructure, peace and a secure climate for investment, to
name a few); a negative relationship (e.g. Deger and Smith 1983; Gyimah-Brempong 1989;
among others), mainly due to the misallocation of resources; and, in a number of papers, no
clear relationship between milex and economic growth (e.g. Biswas and Ram 1986; Hess 1989;
Alexander 1990; among others).
Nevertheless, even though armed conflicts have declined in the last decades, many countries
continue to spend on defence, tackling either external threats, for example the nuclear,
chemical, radiological and biological weapons accumulated by their rivals (Aizenman and
Glick 2006), or internal threats, such as the various political groups that often engage in acts
of terrorism and/or militancy (Collier and Hoeffler 2007).
Jordan, a small and developing country in the Middle East, has stood among the heavy military1
spenders for several decades, as it is located in a persistently troubled area where LDCs have
achieved a sustainable balance between defence and prosperity (Hassan and Al-Saci 2004). As
Jordan attempts to balance security and economic progress, it is crucial to understand how a
geopolitically important country has coped in recent decades. Research on Jordan has focussed
mainly on multi-country, cross-section analysis, suggesting that milex hinders economic
growth, whilst the actual relationship varies across countries. As such, a more in-depth analysis
2

of case studies is crucial, mainly for policy purposes and decision making (Antonakis and
Apostolou 2003). Consequently, the present study is of particular value, since, firstly, it is
among the few studies that explores the milex–economic growth nexus in Jordan over a longer
period, to the best of our knowledge, and follows a methodology that includes testing for the
short- and long-run equilibrium relationship. Secondly, given the country’s unique attributes,
a detailed study of the effects of milex on Jordanian economic growth will make an important
contribution to the literature and provide valuable guidance for policy makers. Finally, Jordan
is selected for this study because of the role that the Government2 has played in its economic
development.
Given the issues raised above, this paper explores the short- and long-run effects of military
spending on economic growth in the Hashemite Kingdom of Jordan between 1970 and 2015.
First, the Gregory–Hansen (GH hereafter) (1996) cointegration technique, allowing for the
presence of an unknown potential structural break in the data, is applied, supporting the
existence of at least one cointegration relationship in the presence of single structural breaks in
the system. By applying the above, we find that most of the endogenously determined structural
breaks coincide with the gradual effects of the 1989 financial crisis on the Jordanian economy.3
Considering the resulting endogenously determined structural breaks, the error correction
version and the ARDL procedure are then employed, to specify the short– and long–term
effects of milex on economic growth in the presence of structural breaks. Based on the
empirical findings obtained, we conclude that military expenditure promotes economic growth
in the country under study. Our findings are of particular importance considering the changes
to the regional and global security environment with security concerns as an integral
component (Al-Hamdi and Alawin 2017).
The remainder of the paper is organized as follows. The next section provides a brief overview
of the milex–economic growth nexus in Jordan. Section 3 provides a short review of the
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existing literature. Section 4 contains the empirical specification and discusses the data. Section
5 presents the econometric methodology and discusses the empirical results, while section 6
concludes the study.

The Growth–Military Nexus in Jordan
Jordan is a small, rather mixed economy4, which is characterised by a variety of private
freedoms, a lack of natural resources (92% of its land is semi-arid), a limited industrial base,
high human capital and especially exposure to external shocks (Metz 1989). To date, the
Government has played a large economic role both in development planning and as a financier.
Jordan’s small size and lack of major economic resources have also made it dependent on aid
from Western and various other sources (e.g. US military aid since 1957 and external inflows
of private capital, particularly through workers’ remittances and transfers) (IMF 2012).
The Jordanian economy has also experienced periods of economic turbulence since the 1970s
due to both internal and external factors. Jordan’s social and economic welfare have been tied
to its relations with neighbouring Arab countries in terms of population movements and flows
of trade and finance. Half of the country’s exports and a quarter of its imports have involved
neighbouring Arab states. The Jordanian economic growth in the late 1970s and early 1980s
was mainly driven by the private sector construction underpinned by workers’ remittances
(considered as foreign assistance and rents) earned by Jordanian oil labourers5 working in Arab
oil countries and public infrastructure projects that allowed the Government to pay generous
subsidies to a broad swath of its population (Brynen 1992). At the same time Jordan was
recovering from the effects of the 1967s Israeli war and adjusting to costs consisting of a loss
of territory and an influx of refugees (Abdul-Khaliq, Soufan, and Abu Shihab 2013).
The Iran–Iraq war (which started in September 1980) initially boosted the Jordanian economy
(e.g. soft loans of US$189.2 million and grands of US$58.3 million), as well as exports to Iraq
4

of many industrial products. The continuation of the Iran–Iraq war, though, created problems
(the economic assistance for Iraq dried out and Iraq was deeply in debt to Jordan). Additionally,
the claim of sovereignty over the West Bank led to a capital outflow of US$250 million. From
1983 to 1988, the Government followed expansionary policies based on external borrowing
and running down reserves (the reserves of the Central Bank fell to US$68 million in 1989).
Hence, the mid -1980s witnessed a decline in oil prices that caused aid and remittances to dry
up; the lack of this external funding affected the economy, and economic growth declined
(Abdul-Khaliq, Soufan, and Abu Shihab 2013). This periodic external and domestic unrest,
(represented by the 1967 Israeli occupation of the West Bank, the short civil war in 1970, the
nation-wide riots in 1989 and high debt) caused an economic catastrophe that cost Jordan a
large part of its infrastructure, resources and manpower (Salibi 1998). The current account and
budget deficits enlarged: by 1989, the total public debt had reached US$9.5 billion, and the
country could no longer service its foreign debt obligations, driving the country into the
financial crisis of 1988-1989 (Knowles 2005). Therefore, Jordan had no choice but to resort to
the IMF’s and the World Bank’s financial support to reschedule its foreign debt. Whilst the
period of adjustment led to increased economic openness and a stronger market-orientation,
the state remained the main actor to form economic policies.
Furthermore, and due to the 1988–1989 financial crisis and the 1991 Gulf War, economic
growth became negative in the period 1988–1991, averaging -2%. Growth returned with the
structural adjustment reforms of the 1990s (5.5% for the period 1992–1998) but slowed slightly
late in the decade (2.9% of the GDP for the period 1996–1999) due to falling oil prices and
persistent economic rigidities (Abdul-Khaliq, Soufan, and Abu Shihab 2013). The economy
began to shine in the early to middle 2000s (4.4% for the period 2000–2002 to 8.2% in 2007)
mainly due to expansionary monetary policies and payoffs from a decade of reforms. However,
in the late 2000s, growth was hit hard by the onset of the global economic crisis (the growth
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rate of Jordan’s GDP reached 7.2%, 5.5% and 2.3% in the years 2008, 2009 and 2010,
respectively) (Jaradat 2010).
No less prominent on Jordan’s political and economic landscape, is the state military
expenditure. Jordan’s high military burden is driven primarily by regional security concerns.6
Jordan shares borders with Israel, Syria, Iraq and Saudi Arabia and has traditionally maintained
a large military force to address periodic hostilities with its neighbours and conflicts in the
wider region.7 Jordan is a high militarised nation, along with Israel, Singapore, Syria and
Russia (BICC 2012), as can be seen in Table 1.
[Table 1 here]

Additionally, Jordan’s maintenance of a large standing army may act as a salve for the high
unemployment level (Tarawnah 2012). The Jordanian Armed Forces consists of 100,500 active
personnel along with 65,000 reserve personnel8 (IISS 2010). This combined force represents
2.6% of the total population of 6.5 million (CIA 2013) and has 1 soldier for every 65 citizens,
the highest ratio among the Arab countries. Its military personnel are more numerous than those
of France, which has a population almost 8 times larger. A large amount of the country’s
military expenditure directly supports this pool of labour: in 1997, it was estimated that 85%
of the national military expenditure covered manpower costs (Government of Jordan 2013). In
1999, 20.6% of total government expenditure was on education, while military spending
constituted 23.7% of the total government expenditure in the same year (World Bank 2013).
However, the Jordanian military earns rent by sending its officers to Gulf Arab countries, where
the salaries are higher than in Jordan, (by offsetting the funds that are allocated to defence
budget) (Droz-Vincent 2006). Interestingly, though, from 1988 to 2002 milex (as a percentage
of the GDP) fell from 10.7% to 3.0% (mainly due to the peace agreements of the Israel–Oslo
Accords in 1993, the Washington Declaration in 1994 and the replacement of the Israeli boycott
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laws in 1995, which brought a significant peace dividend to the Jordanian economy) but
increased to 4.6% on average in the following decade (Knowles 2005; Narayan and Smyth
2009) (fluctuations shown in Figure 1).
[Figure 1 here]

Literature Review
Benoit’s (1973, 1978) finding that military expenditure affects economic growth in LDCs
positively sparked the current debate. Dunne (1996) contended that Benoit’s equations,
correlations and regressions are ad hoc. The improvised nature of these methods forms the
basis of much of the subsequent criticism levelled at Benoit. Ball (1983) offered a wide-ranging
critique of Benoit’s work, taking exception to the statistical methods used and the conclusions
drawn from the data. In order to clarify the milex–economic growth relationship, Ball (1983,
522) called for case studies that are ‘founded on the socio-economic, political, ecological
realities of individual countries’. Similarly, Grobar and Porter (1989) considered Benoit’s
findings to be anomalous, noting that the majority of subsequent studies has found that milex
affects economic growth negatively.
Additionally, several surveys of the literature have been issued, with little agreement regarding
the nature of the milex–growth relationship. Dunne and Uye (2008) surveyed 102 studies and
found that, among 62 cross-sectional studies, 19% reported a positive relationship, 39% a
negative relationship and 42% an unclear relationship. The authors contended that the
differences are the results of the econometric modelling. Mintz and Stevenson (1995) reported
a positive relationship for 103 countries, which was supported by Alptekin and Levine (2012).
Looney and Frederiksen (1986) also reported a positive relationship with similar findings to
those of Halicioglu (2004) and Tiwari and Shahbaz (2013). Using a Barro-style growth model,
Dimitraki and Menla-Ali (2015) found a net positive relationship between military expenditure

7

and economic growth in China for the period 1950–2011. These studies represent a range of
theoretical approaches, demonstrating that analyses built on different theoretical foundations
may lead to broadly similar findings.
Focussing on a similarly large set of developing countries, Deger and Smith (1983) posited that
there is a negative relationship between milex and economic growth. Similar results were
provided by Lim (1983) and Faini, Annez, and Taylor (1984).
Moreover, a few studies have attempted to focus on smaller groups of countries with shared
characteristics. Assembling a cluster of 39 similar developing countries, Gyimah-Brempong
(1989) found that milex does not have any significant direct effects on economic growth, but
that the total effect is strongly negative as milex negatively affects the supply of skilled labour.
This finding may hold some validity, because, despite the country’s diversity, all nations
fielding an army divert skilled individuals from the labour force. Focussing on African
countries, Smaldone (2006) observed that the overall effect of military spending on economic
growth is rarely noticeable and that, in the case of countries experiencing security and
economic difficulties, a negative relationship is most evident. This finding echoed the
conclusions of Looney and Frederiksen (1986) and Lebovic and Ishaq (1987).
D’Agostino, Dunne, and Pieroni (2019) contended that the omission of endogeneity in the
literature may cause an underestimation of the damaging effect of milex on economic growth.
Abu Bader and Abu Qarn (2003) found a negative relationship between military expenditure
and growth over time in Egypt, Syria and Israel using multivariate cointegration. The studies
finding no relationship between military expenditure and economic growth have little
consistency in their theoretical approach or country sample size. One cannot discern from these
studies whether the divergence is caused by the different econometric models used, but it is
also possible that military expenditure might have different effects in different time periods
(Smith 1977). Aizenman and Glick (2006) found that economic growth is generally impeded
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by higher military spending, except in the presence of external threats. This adds credence to
the notion that external threats are relevant to the milex–economic growth relationship (see
Lebovic and Ishaq 1987).
A small number of papers have explored the milex–growth relationship in Jordan, and most of
these papers have included the country as part of a multi-country cross-section. Note that
Jordanian data play an important role in Benoit’s seminal studies. Grobar and Porter (1989)
contended that Benoit’s finding of a positive relationship between military spending and
economic growth was highly dependent on a few observations, and that Taiwan and Jordan
strongly influenced the overall results. Similar results were reported by Yildirim, Sezgin, and
Öcal. (2005) for Middle Eastern countries and Turkey. Benoit (1978) argued that countries
with highly military governments, including Jordan, might overstate their growth rates.
Notwithstanding Benoit’s (1978) mislabelling of Jordan as a ‘military government’ (the nation
has been a constitutional monarchy since becoming independent from British rule), he claimed
that the exclusion of Jordan, along with Burma and S. Vietnam (bona fide military governments
in the period under study), does not change his results. Lebovic and Ishaq (1987), by focussing
on a set of Middle Eastern countries (and by incorporating an index of the threat level into their
analysis, as milex may be simply a response to external threats), found that, overall, the military
burden appears to dampen economic growth in the non-oil exporting Middle Eastern countries.9
Similar results have been reported by Abu-Bader and Abu-Qarn (2007), Korkmaz (2015),
Künü, Hopoğlu, and Bozma (2016) and Çetin and Simla (2019). However, Rashid and Arif
(2012) identified a positive relationship between growth and military spending in Jordan. These
results were confirmed by Alawin (2013) who reported a significant positive relationship in
the milex–growth nexus for Jordan from 1970 to 2010.
To sum up, the prior literature provides only a partial picture of the military expenditure-growth
relationship in Jordan. Multi-country studies necessarily lack depth at the individual country
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level. Additionally, the examination of the previous studies highlights a lack of consistency
regarding whether the relationship in Jordan is positive, negative or not discernible. A study of
Jordanian growth and military spending at a more granular level and over a longer period may
clarify the nature of the relationship, and potentially lend strength to the conclusions of
previous studies or undermine them.

Data
This study uses annual time-series data covering the 45-year period from 1970 to 2015,
reflecting the data availability. The following section provides the background on the data for
each variable in the empirical model. The model incorporates variables considered to be
important determinants of economic growth in the Barro-type model: GDP: annual rate of the
gross domestic product per capita; MILEX: military expenditure as a percentage of the GDP;
GEXP: non-defence government expenditure as a percentage of the GDP; INV: government
investment as a percentage of the GDP; and POP: log of total population.
The data for Jordan’s GDP are sourced from the Central Bank of Jordan; the military
expenditure data come from SIPRI; and government expenditure is obtained from the World
Bank’s Development Indicators. Population and investment data are sourced from the Penn
World Tables. The descriptive statistics are presented in Table 2.

[Table 2 here]
Table 2 reports a summary of the descriptive statistics of the relevant variables: GDP, milex,
investment, government expenditure and population. The annual mean of all the variables is
positive. With regard to volatility, GDP, INV and POP exhibits higher volatility than military
spending whilst GEXP shows lower volatility. Furthermore, all the variables exhibit strong
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kurtosis and skewness. The Jarque–Bera (JB) test statistics show that normality is rejected at
the 1% level for GDP, GEXP and milex.
Furthermore, by using both the augmented Dickey–Fuller (Dickey and Fuller 1981) (ADF) and
the Phillips and Perron (1988) (PP) (Panels A and B in Table 2) test, all the variables are found
to be I(1) (except the GDP, which is I(0)), which indicates that they may exhibit some longrun linear combination, but the GDP is integrated at level and justifies the use of the ARDL, as
the series are integrated at different levels. The ADF test is sensitive to lag length selection
criteria (see Hall 1994; Ng and Perron 2001). We use the general-to-specific procedure
suggested by Hall (1994) for the ADF tests to select the optimal lag lengths of these tests. The
extant literature on unit root tests further reinforces that such selection criteria provide better
power and size for the corresponding tests. However, Perron (1989) showed that failure to
consider a break in a time series produces false results (with the condition of not rejecting a
false unit root null hypothesis).
[Table 3 here]
The study period covers 45 years during which both the economic policies and the
macroeconomic and the political environment in Jordan changed substantially. All these
changes are likely to have caused structural changes in the series. Thus, the Zivot and Andrews
(1992) (ZA) test, with a single endogenous structural break, is also conducted in this paper.
The endogenous breakpoint in the ZA test is chosen at the value at which a one-sided test
statistic on the coefficient in the ADF test is minimised (e.g. the most negative value).
Employing a test that allows for a structural break is likely to be informative, as our long span
of data contains continuous policy reforms in Jordan during all the decades that we investigate.
The test results, displayed in Table 2, indicate that all the variables are non-stationary in levels,
but stationary in first differences with the exception of the GDP regardless of the inclusion of
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the deterministic time trend. However, the ZA test shows that the variables are stationary with
a single break and that the breakpoints are significant in all cases (Panel C).

Methodology
Our model follows the Barro-style10 model of economic growth developed by modifying the
Barro (1990) model. The Barro-style specification, controls for variation in the size of the
central government (milex and other government expenses) as explanatory variables for
economic growth. Other control variables are governmental investment and labour.
Furthermore, the Gregory–Hansen (1996) cointegration technique which allows for potential
breaks in the data followed by the ARDL methodology, are applied. In the following section
the GH cointegration is explained and applied (in the presence of endogenously determined
breaks in the system), followed by the ARDL methodology to obtain the short- and long-run
effects of economic growth in Jordan.

Gregory–Hansen Methodology
Perron (1989) noted that ignoring potential structural breaks can extract invalid results not only
from the unit root but also from the cointegration tests. Moreover, Gregory, Nason, and Watt
(1996) confirmed that, in the presence of a structural break the ADF test tends to under-reject
the null hypothesis of no cointegration. Additionally, in the presence of structural breaks, tests
that do not allow for them might produce spurious cointegration (Kunitomo 1996). Thus, it is
of high importance to be aware of the effects of structural breaks11 in the cointegration results
as they usually occur due to major policy changes or shocks in an economy. Furthermore,
Hendry (1996) argued that it is important to distinguish between breaks in the individual
variables and breaks in the cointegrating vectors.
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Gregory and Hansen (1996) addressed the problem of estimating cointegration relationships in
the presence of structural breaks. They introduced a residual-based technique to test the null
hypothesis of no cointegration against the alternative of cointegration in the presence of a
break. The break point is unknown in this technique and is determined by finding the minimum
values for the ADF t-statistic: in other words, the absolute ADF test statistic is at its maximum.
By considering the existence of a potential unknown and endogenously determined one-time
break in the system Gregory and Hansen (1996) introduced four alternative models.

Model 1: Standard Cointegration
Yt = μ1 + α1Χt + et

(1)

Model 2: Cointegration with Level12 Shift (C/C)
Yt = μ1 + μ2φtk + α1Χt + et

(2)

Model 3: Cointegration with Level Shift and Trend (C/T)
Yt = μ1 + μ2φtk + β1t + α1Χt + et

(3)

Model 4: Cointegration with Regime Shift (C/S)
Yt = μ1 + μ2φtk + α1Χt + α2Χtφtk + et

(4)

where: Υ is the dependent variable; Χ is the independent variable; t is the time subscript; e is
the error term; k is the break date and φ is a dummy variable such that:
φtk

0 if t ≤k [k is the breaking point]
1 if t >k

where the unknown parameter t є (0,1) is defined as the relative time of the change point.
13

Gregory and Hansen (1996b) constructed three statistics for those tests: ADF*, Ζα* and Ζt*.
They correspond to the traditional ADF test and the Phillips-type test of the unit root on the
residuals. The null hypothesis of no cointegration with structural breaks is tested against the
alternative of cointegration by using the GH approach. The single break date in these models
is endogenously determined. They tabulated critical values by modifying the Mackinnon
(1991) procedure for testing cointegration at the Engle–Granger method for unknown breaks.
The null hypothesis is rejected if the statistic –ADF*, Ζα* or Ζt*– is smaller than the
corresponding critical value. Additionally, the null hypothesis of no cointegration with
structural breaks is tested against the alternative of cointegration by the GH approach. The
single break date in these models is endogenously determined. The break date is found by
estimating the cointegration equations for all the possible break dates in the sample. We select
the break date on which the test statistic is the minimum, or in other words, the absolute ADF
test statistic is at its maximum.
This study only considers and applies the model 4 – cointegration with regime shift13 – in the
case of Jordan, that is, a shift in the mean and slope coefficients. The empirical results of the
GH cointegration procedure indicate that the calculated statistic, 7,006,
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is smaller than its

respective 5% value of -6.40 reported by Gregory and Hansen (1996). This confirms the
rejection of the null hypothesis of no cointegration against the alternative of at least one
cointegration relationship in the presence of a structural break. The estimated long-run
relationship using the CS is of the following form:

GDP = 2.82 + 1.93MILEX - 1.66POP -0.018INV +0.012GEXP +0.19TREND
(8.64)

(0.97)

(0.006)

(37.90)

(0.25)

(5)

(8.64)

where dummy D = 0 if t ≤ 1989 and D =1 if t ≥ 1989

14

[Table 4 here]
As the results above show, the most important structural break in the economy of Jordan, as
endogenously identified by the GH procedure, occurred in 1989 (the break has been determined
by all the variables in the system), which coincides with the financial crisis in 1988–1989 and
the beginning of the IMF’s and the World Bank’s guided economic liberalisation programme15
and its subsequent impact.16 Equation 5 further show that milex and GEXP affect economic
growth positively, whilst POP and INV have a negative effect.

The ARDL Cointegration Approach
The autoregressive distributed lag or ARDL bound test (ARDL hereafter) approach is one of
the cointegration techniques used for determining long– term relationships among the variables
under study (M.H. Pesaran and B. Pesaran 1997; Pesaran, Shin, and Smith 2001). The ARDL
model is a dynamic specification that includes lagged values of the dependent and the
explanatory variables as well as contemporaneous values of the explanatory variables to
estimate both short– and long–run relations among several variables of interest. The main
advantage of ARDL modelling lies in its flexibility: it provides better results (performs better)
when the sample size T is small (as in our case) compared with traditional approaches to
cointegration for example those of Engle and Granger (1987), Johansen and Juselius (1990),
and Phillips and Hansen (1990) (Ghatak and Siddiki 2001; Haug 2002). Furthermore, the
unrestricted error correction model seems to take satisfactory lags that capture the datagenerating process in a general-to-specific framework of specification (Laurenceson and Chai
2003). This method avoids the classification of variables as I (1) and I (0) by developing bands
of critical values that identify the variables as being stationary or non-stationary processes.
Unlike other cointegration techniques (e.g. Johansen’s procedure), which entail certain pretesting for unit roots and that require the underlying variables to be integrated of the same order,
15

the ARDL model provides an alternative test for examining a long–run relationship regardless
of whether the underlying variables are purely I(0) or I(1), even fractionally integrated.
Furthermore, traditional cointegration methods may suffer from the problems of endogeneity,
while the ARDL method can distinguish dependent and explanatory variables. Thus, estimates
obtained from the ARDL method are unbiased and efficient, since they avoid the problems that
may arise in the presence of serial correlation and endogeneity. The difficulty in determining
the order of VAR, the optimum number of lags and so on found in Johansen cointegration is
overcome by the ARDL test. Finally, the ARDL method captures the co-integrating vector
from the multiple co-integrating vectors (Pesaran, Shin, and Smith 2001; Nkoro and Uko
2016).
The ARDL method involves four steps: the first step is to examine the presence of cointegration
using the bounds testing procedure; the second step is to estimate the coefficients of the long–
run relationships identified in the first step; the third step is to estimate the short– run dynamic
coefficients; and, the fourth stage involves testing for the stability of the model by using the
CUSUM and CUSUMSQ tests (M.H. Pesaran and B. Pesaran 1997; Pesaran, Shin, and Smith
2001). According to M.H. Pesaran and B. Pesaran (1997), the ARDL procedure is represented
by the following equation:
𝜑 (𝐿, 𝑝) 𝑦𝑡 = ∑𝑘𝑖=1 𝛽𝑖 (𝐿, 𝑞𝑖 ) 𝑥𝑖𝑡 + 𝛿 ′ 𝑤𝑡 + 𝑢𝑡

(6)

where:
φ (L,p)yt = 1-φ1L -φ2L2 -…-φp Lp

(7)

and
𝛽𝑖 (𝐿, 𝑞𝑖 ) 𝑥𝑖𝑡 = 1 − 𝛽𝑖1 𝐿2 − 𝛽𝑖2 𝐿 − ⋯ − 𝛽𝑖𝑞𝑖 𝐿𝑞𝑖

i=1, 2, …, k

(8)

where: yt denotes the dependent variable, xit is the i dependent variables, L is a lag operator
and wt is the SX1 vector representing the deterministic variables employed, including the
intercept terms, dummy variables, time trends and other exogenous variables. The optimum
16

lag length is generally determined by minimising either the Akaike Information Criterion (AIC)
or the Schwarz Bayesian Criterion (SBC). Using the ARDL specific model, the long-run
coefficients and their asymptotic standard errors are then obtained. The long-run elasticity can
then be estimated as follows:

θ̂ =

̂ i0 +β
̂ i1 +⋯+β
̂ qi
β
̂ 1 −φ
̂ 2 −⋯−φ
̂p
1−φ

∀

i=1,2…, k

(9)

The long run cointegrating vector is then given by:
𝑦𝑡 − 𝜃̂0 − 𝜃̂1 𝑥1𝑡 − 𝜃̂2 𝑥2𝑡 − ⋯ − 𝜃̂𝑘 𝑥𝑘𝑡 = 𝜀𝑡

∀ t=1, 2, …, n

(10)

In this equation the constant term is equal to:

𝜃̂0 =

̂0
𝛽
̂ 1 −𝜑
̂ 2 −⋯−𝜑
̂𝑝
1−𝜑

We can now rearrange Equation (6) in terms of the lagged levels and the first differences of
yt, x1t, x2t, …, xkt and wt to obtain the short-term dynamics of the ARDL as follows:
𝛽−1

𝑞̂

𝑖−1
∆𝑦𝑡 = −𝜑(1, 𝑝̂ )𝐸𝐶𝑡−1 + ∑𝑘𝑖=1 𝛽𝑖0 ∆𝑥1𝑡 𝛿 ′ ∆𝑤𝑡 − ∑𝑗=1 𝜑 ∗ 𝑦𝑡−𝑗 − ∑𝑘𝑙=1 ∑𝑗=1
𝛽𝑖𝑗 ∗ ∆𝑥𝑖,𝑡−𝑗 + 𝑢𝑡

(11)
finally, one can define the error correction term in the following manner:
𝐸𝐶𝑡 = 𝑦𝑡 − ∑𝑘𝑖=1 𝜃̂𝑖 𝑥𝑖𝑡 − 𝜓′𝑤𝑡

(12)

In Equation (11) φ *, δ ' and βij are the short-run dynamic coefficients and 𝜑(1, 𝑝̂ ) denote the
speed of adjustment.

Empirical Results Based on the ARDL Approach
The first step in the ARDL approach to cointegration is to estimate Equation 8 by using OLS
estimation techniques. The second step is to test the joint hypothesis that the long–run
17

multipliers of the lagged level variables are all equal to zero (H0: δ0 = δ1 =. δ2 = δ3 = δ4
=δ5=δ6 = 0 – see Equation 13 below) against the alternative that at least one is non-zero using
the standard Wald or F-test statistics. The test for cointegration is provided by two asymptotic
critical value bounds when the independent variables are either I(0) or I(1). The lower bound
assumes that all the independent variables are I(0), and the upper bound assumes that they are
I(1). If the test statistics exceed their respective upper critical values, the null is rejected, and
we can conclude that a long–run relationship exists. The F-statistics obtained by performing
the Wald test on Equation 11 has a non-standard distribution. The asymptotic critical values of
the F-statistics are provided by Pesaran, Shin, and Smith (2001). However, Narayan (2005)
argued that these critical values are inappropriate in small samples ranging from 30 to 80
observations. Since our study has 45 observations, we use the critical values of Narayan (2005).
The results are reported in Table 5.
[Table 5 here]
The computed F-statistic is 6.96. As it is larger than the upper bound critical value of 4.450 at
the 5% level of significance, the null of no cointegration is rejected implying a long–run
relationship between economic growth and military expenditure.
Following Pesaran, Shin, and Smith (2001) the error correction representation of the ARDL
model is:
∆𝑙𝑛𝐺𝐷𝑃 = 𝑎0 + ∑𝑛𝑗=1 𝑏𝑗 ∆𝑙𝑛𝐺𝐷𝑃𝑡−𝑗 + ∑𝑛𝑗=0 𝑐𝑗 ∆𝑙𝑛𝐼𝑁𝑉𝑡−𝑗 + ∑𝑛𝑗=0 𝑑𝑗 ∆𝑙𝑛𝑀𝐼𝐿𝐸𝑋𝑡−𝑗 +
∑𝑛𝑗=0 𝑒𝑗 ∆𝑙𝑛𝐺𝐸𝑋𝑃𝑡−𝑗 + ∑𝑛𝑗=0 𝑓𝑗 ∆𝑙𝑛𝑃𝑂𝑃𝑡−𝑗 + 𝛿1 𝑙𝑛𝐺𝐷𝑃𝑡−1 +𝛿2 𝑙𝑛𝐼𝑁𝑉𝑡−1 + 𝛿3 𝑙𝑛𝑀𝐼𝐿𝐸𝑋𝑡−1 +
𝛿4 𝑙𝑛𝐺𝐸𝑋𝑃𝑡−1 + 𝛿5 𝑙𝑛𝑃𝑂𝑃𝑡−1 + 𝛿6 𝐷89 + 𝜀1𝑡

(13)

The parameter δi , where i=1,2,3,4,5, and 6 is the corresponding long-run multipliers, whereas
b, c, d, e, and f are the short–run dynamic coefficients of the underlying ARDL model.
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Furthermore, Equation 13 should be estimated (by excluding the ECM term, which
subsequently will be incorporated into the ARDL model) to obtain the long run results. An
important issue when incorporating the ARDL approach is to choose the order of the distributed
lag function. The optimal number of lags is (4, 4, 4, 1, 1) selected based on the AIC. The short–
run adjustment process is then measured by the error correction term ECMt-1 and it shows how
quickly variables adjust to a shock and return to equilibrium. Table 6 below presents the long
run– and short–run coefficients of the variables under investigation. The regression results for
the short–run, which are presented in Table 6, are consistent with the long–run results. The
statistical significance of the ECMt-117 confirms the presence of a long-run equilibrium
relationship between the variables under study. The estimated coefficient is -0.66 (with the
expected negative sign implying the existence of a short–run relationship between the explanatory
variables), which suggests that the deviation from the long-term GDP path is corrected by 66%

over the following year. This means that the adjustment takes place quite rapidly.
[Table 6 here]
The empirical results (Table 6) indicate that both government expansion and milex improve
economic growth in Jordan in the short– and the long–run. The positive effect of government
spending (or expansion) confirms the Keynesian18 view that government spending can be
utilized as a policy instruments that promotes economic growth. These results are consistent
with Bose, Haque, and Osborn (2007) regarding LDCs and Dandan (2011) for Jordan among
others. In the short–run, economic development is associated with structural changes, and in
specific institutional settings, can add to inequalities and the risk of internal conflict. This
situation may increase defence budgets to secure peace and stability (Maizels and Nissanke
1986). Regarding the short–

and long–run positive effect of milex19, it has long been

documented in the literature, for LDCs, especially the ones at a stage of development, at which
defence spending is seen as a social good with positive effects on the economy (e.g. Benoit
19

1978; Weede 1983; Alexander 1990; Dimitraki and Menla-Ali 2015; among others). The above
can further be explained via the capital utilisation (an increase in milex results in the use of
unemployed resources, which affects growth positively and increases the strategic reserve of
essential commodities), especially when an economy is in recession, when increased milex can
boost the economy (Alptekin and Levine 2012). In addition, according to Yildirim, Sezgin, and
Öcal (2005) the armed forces are the instruments to maintain political stability. Government
expenditure affect economic growth positively by providing training, construction, and
technological and industrial spill-overs which contribute to economic growth (productive
component of government expenditure). The results are consistent with Dandan (2011), AlBataineh (2012), Alawin (2013) and Al-Fawwaz (2015). The negative impact of public
investment on economic growth is in line with Devarajan, Swaroop, and Zou (1996), who
argued that public investment can have potentially negative effects on economic growth,
perhaps because of the inefficient and unproductive nature of such investments, combined with
budget deficits (Gupta et al. 2005). Additionally, higher government investment might enhance
macroeconomic uncertainty and hinder economic growth in the long-run (crowding–out
effects) (Landau 1983). The above is true for Jordan, which, according to Knowles (2005) has
a narrow production base, investments in the defence sector, extensive subsidy programmes
(from food to infrastructure/housing), investment in consumption of imported goods, and
growing external debt (from the mid-1980s). Hence, the state used those expenditures for
political purposes, for many years, with signs of induced state rentierism. Similarly, labour
affects economic growth negatively in the short– run which is consistent with Dunne (1996):
Jordan might attract scarce skilled labour and crowd out resources from the civilian sector.
Lastly, with the end of the second oil boom (early 1980s), an overall curtailment of economic
activity in the Gulf countries took place, leading to budgetary cutbacks and consequently
reduced demand for Jordanian labour (almost 300,000 workers returned to Jordan, increasing
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the number of unemployed) and those who remained suffered cuts in their salaries. The above
supports the negative long -run effect between public investment and economic growth.
Stability Tests
This section presents the test for the stability of the of short–run and long–run coefficients using
the conventional methods of the CUSUM (Figure 2) and CUSUMQ (Figure 3) stability tests
proposed by Brown, Durbin, and Evans (1975) for AIC-based error correction models. Testing
for the stability of the coefficients for the indicators under study is important for policy setting.
The tests applied to the residuals are based on the first set of N observations. It is updated
recursively and plotted against the break point, that indicate the absence of any instability of
the coefficients, because the plots of the CUSUM (Figure 2) and CUSUMQ (Figure 3) statistics
are confirmed to be within the 5% critical bounds of parameter stability20.
[Figures 2 and 3 here]

Conclusively, the stability of the parameters remains within the critical bounds of parameter
stability by confirming the stability of the long– run coefficients of the GDP functions in our
model.

Conclusions
The allocations of states’ national income to defence spending has attracted considerable
interest in the last decades, mainly due to the perceived negative implications for private
investment and domestic savings, and lower consumption due to the lower aggregate demand.
A reason for such controversies in the literature was the identification of milex as nonproductive expenditure. From the geopolitical point of view, Jordan is within close proximity
to major regional conflicts, facing internal (e.g. austerity measures and the increasing
21

confidence in the country’s Muslim Brotherhood and Salafist movements) and external threats
(e.g. spillover effects from the civil wars in the neighbouring countries, such as Syria). Jordan
is constantly facing risks of possible military entanglement in the border zone, the spread of
Salafist radicalisation, the heavy cost of sustaining a large refugee population, and the potential
interference in Jordan of Islamist movements from other regional countries (Satloff and
Schenker 2013). Hence, it is inevitable that Jordan will need to allocate a significant amount
of resources to military expenditure for internal and external stability. This is because the
uncertainty associated with an unstable internal environment may reduce investment (unsafe
environment for investors) and the overall pace of economic growth. Unlike scholars who have
claimed that milex has opportunity costs, as it crowds-out productive spending (e.g. Smaldone
2006), our findings suggest that military expenditure promotes economic growth. This could
be attributed to the potential spillover effects that it continuously faces due to the political
unrests in the neighbouring countries, for example Israel, Syria and Iraq.
To test the above, this paper uses annual data from 1970 to 2015 to determine endogenously
the most significant and important structural breaks in Jordan’s economic growth. The
empirical results based on GH models show that the most significant structural breaks
occurring over the last five decades, which are detected endogenously, in fact coincide with
the 1989 financial crisis followed by economic structural adjustments. Next, we employ an
ARDL approach to estimate and validate the long- and short-term determinants of economic
growth in Jordan. Applying the ECM version of the ARDL model shows that the error
correction coefficient, which determines the speed of adjustment, has an expected and highly
significant negative sign. The results indicate that deviation from the long-term growth rate of
the GDP is corrected by approximately 66% in the following year. The estimated model passes
a battery of diagnostic tests, and the graphical evidence (CUSUM and CUSUMQ graphs)
indicates that the model is fairly stable during the sample period. Finally, our results indicate
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that, in the long–term, military expenditure promotes economic growth by providing a safe
environment for investment and a convenient environment for the production process, which
may lead to the attraction of foreign investors.
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Notes
1

According to the CIA World Factbook (2015), Jordan was among the 12 countries with the highest military

spending as a percentage of its GDP (4.31%), in 2015 figures.
2

The Jordanian Government follows a state market continuum model ‘based along five continua: contribution to

the economy; involvement in planning; institutional development; support for the private sector; and government
ownership of productive assets’ (Knowles 2005, 43).
3

Potential structural breaks can undermine the existence of the long-run relationship between GDP and milex.

(e.g. the structural weaknesses in the Jordanian economy during the 1980s that led to the financial crisis of 19881989).
4

That is supported further by the Economic Freedom Index (2018) with an average score of 66% from 1995 to

2019 (the countries with a score from 60% to 70% are considered as moderately free). In addition, the average
value for governmental spending for Jordan during the period 1970–2015 was 24.03% of the GDP (own data).
According to Chobanov and Mladenova (2009, 9), ‘the optimal government size (total government spending as a
share of GDP) is between 17% and 40% of GDP’.
5

Almost one-third of the country’s labour force was working in the Gulf, remitting an annual average of US$918

million between the mid-1970s and the mid-1980s, amounting to more than 21% of the GDP at market prices
(Knowles, 2005).
6

See Yildirim, Sezgin, and Öcal (2005) for a discussion on the changes in military balances in Middle Eastern

countries.
7

See Al-Hamdi and Alawin (2017) for the reasons behind the peaceful changes and developments between Jordan

and its neighbours. See also Chen, Feng, and Masroori (1996) for a detailed discussion regarding the collective
action problem and increases in milex for the countries neighbouring Israel and the motives for Jordan’s
involvement in the Israeli wars.
8

Those employed by the military and security agencies and their families also have medical insurance and receive

assistance with their housing, education and social security. Additionally, thousands of physicians, engineers,
computer technicians and others have been trained by the military. Thus, military expenditure helps not only
security but the national economy as well (The Jordan Times 2012).
9

Jordan is a member of this group

10

For a detailed discussion regarding the choice of the Barro-style model and variables, see: Dimitraki and Menla

-Ali (2015).
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11

Any policy evaluation based on conventional methods ignoring the structural break can be grossly misleading.

12

Level shift means that there is a shift in the constant term of the cointegrating equation.

13

Gregory and Hansen (1996) found that the power of the conventional ADF test with no allowance for regime

shifts falls sharply.
14

The description here is based on the Gregory and Hansen (1996) tables.

15

See Harrigan, El-Said, and Wang (2006) for a detailed discussion of the IMF’s and World Bank’s liberalisation

programme.
16

The implementation of the IMF/WB-sponsored economic-adjustment and austerity plan in 1989, had violent

results with riots across the country. See more in Ryan (1998).
17

According to Bannerjee, Dolado, and Mestre (1998) the ECM coefficient shows how quickly or slowly the

variables return to the equilibrium path and it should have a significantly negative coefficient. It is also further
proof of the existence of a stable long–term relationship.
18

The notion that military expenditure promotes economic growth by stimulating the aggregate demand and

reducing the excess capacity.
19

We have also tested the direction of the relationship between milex and economic growth by employing a

bivariate Granger causality test that proves that military expenditure (Granger causes) drives changes in economic
growth in the period under study but not the other way around. The results are available on request.
20

If the plots of the CUSUM and CUSUMQ statistics stays within the 5% significance level (portrayed by two

straight lines, the equations for which are given in Brown, Durbin, and Evans (1975), then the coefficient estimates
are said to be stable.

25

References
Abu-Bader, S., and A. Abu-Qarn. 2003. "Government Expenditures, Military Spending and
Economic Growth: Causality Evidence from Egypt, Israel, and Syria. " Journal of Policy
Modeling 25 (6-7): 567-583. doi: 10.1016/S0161-8938(03)00057-7.
Abdul-Khaliq, S., T. Soufan, and R. Abu Shihab. 2013. "Intensive Economic Growth in Jordan
during 1978-2010. " International Journal of Business and Management 8 (12): 143-154.
doi:10.5539/ijbm.v8n12p143.
Aizenman, J. and R. Glick. 2006. "Military expenditure, threats, and growth. " Journal of
International

Trade

&

Economic

Development

15

(2):

129-155.

doi:

10.1080/09638190600689095.
Alawin, M. 2013. "The relationship between Military expenditure and economic growth, the
case of Jordan. " I J A B E R 11 (1): 89-98.
Al-Bataineh, I. 2012. "The Impact of Government Expenditures on Economic Growth in
Jordan. " Interdisciplinary Journal of Contemporary Research in Business 4 (6): 13201338.
Alexander, W.R.J. 1990. "The Impact of Defence Spending on Economic Growth: A MultiSectoral Approach to Defence Spending and Economic Growth with Evidence from
Developed

Economies.

"

Defence

Economics

2

(1):

39-55.

doi:

10.1080/10430719008404677.
Al-Fawwaz, T.M., 2015. "The impact of government expenditures on economic growth in
Jordan (1980-2013). " International Business Research 9 (1): 99-105. doi:
10.5539/ibr.v9n1p99.
Al-Hamdi, M., and M. Alawin 2017. "The Relationship Between Military Expenditure and
Economic Growth in Some Middle Eastern Countries: What Is the Story? "Asian Social
Science. 13 (1): 45-52. doi:10.5539/ass.v13n1p45.
26

Alptekin, A., and P.Levine. 2012. "Military Expenditure and Economic Growth: A MetaAnalysis. " European Journal of Political Economy 28 (4): 636-650. doi:
10.1016/j.ejpoleco.2012.07.002.
Antonakis, N. and A. Apostolou. 2003. "Assessing the Impact of Military Expenditure on
Economic Growth: A longitudinal analysis for Greece, 1958-1993. " SPOUDAI-Journal
of Economics and Business 53 (4): 23-53.
Barro, R.J. 1990. "Government spending in a simple model of endogenous growth. " Journal
of political economy 98 (5, Part 2): S103-S125.
Ball, N. 1983. "Defense and Development: A Critique of the Benoit Study. " Economic
Development and Cultural Change, 31 (3): 507-524.
Bannerjee, A., J. Dolado, and R. Mestre. 1998. "Error-Correction Mechanism Tests for
Cointegration in Single Equation Framework. " Journal of Time Series Analysis 19(3):
267-83. doi: 10.1111/1467-9892.00091.
Benoit, E. 1973. "Defense and Economic Growth in Developing Countries." Lexington:
Lexington Books.
Benoit, E. 1978. "Growth and Defense in Developing Countries." Economic Development
and Cultural Change, 26(2), 271-280. doi: 10.1086/451015.
Biswas, B., and R. Ram. 1986. "Military Expenditure and Economic Growth in Less Developed
Countries: An Augmented Model and Further Evidence." Economic Development and
Cultural Change 34 (2): 361-372. doi: 10.1086/451533.
Bonn International Centre for Conversion (2015) Update: BICC’s Global Militarization Index
(GMI) 2012 -15. Available at:
http://www.bicc.de/fileadmin/Dateien/pdf/press/2012/Update_GMI_2012_Fact_Sheet_
e_neu.pdf

27

Bose, N., M.E. Haque, and D.R. Osborn, 2007. " Public expenditure and economic growth: a
disaggregated analysis for developing countries." The Manchester School 75 (5): 533556. doi: 10.1111/j.1467-9957.2007.01028.x.
Brown, R.L., J. Durbin, and J.M. Evans, 1975. "Techniques for Testing the Constancy of
Regression Relations Over Time." Journal of the Royal Statistical Society: : Series B
(Methodological) 37 (2): 149-163.
Brynen, R. 1992. “Economic Crisis and Post-Rentier Democratization in the Arab World: The
Case of Jordan.” Canadian Journal of Political Science / Revue Canadienne de Science
Politique 25 (1): 69-97. Doi: 10.1017/S000842390000192X.
Çetin, I., and G. Simla. 2019. "Military expenditures and economic growth in middle east and
north

African

countries".

Tesam

Akademi

Dergisi

6

(1):

187-211.

doi:10.30626/tesamakademi.528018.
Chen, B., Y. Feng, and C. Masroori. 1996. "Collective action in the Middle East? a study of
free-ride in defence spending". Journal of Peace Research 33 (3): 323–339. doi:
10.1177/0022343396033003006.
Chobanov, D. and A. Mladenova. 2009. "What is the optimum size of government". Institute
for Market Economics, Bulgaria, pp.1-47.
Chowdhury, A. R. 1991. "A causal analysis of defence spending and economic growth."
Journal of Conflict Resolution 35 (1): 80–97. doi: 10.1177/0022002791035001005.
CIA World Factbook. (various years). USA: Central Intelligence Agency.
Collier, P., and A. Hoeffler. 2007. "Unintended consequences: does aid promote arms races?"
Oxford Bulletin of Economics and Statistics 69 (1): 1-27. doi: 10.1111/j.1468
0084.2006.00439.x

28

Dandan, M.M. 2011. "Government expenditures and economic growth in Jordan. In:
International Conference on Economics and Finance Research, Singapore (Vol. 4, pp.
467-471).
D’Agostino, G., J.P Dunne, and L. Pieroni, 2019. "Military Expenditure, Endogeneity and
Economic Growth."

Defence and Peace Economics 30 (5): 509-524. doi:

10.1080/10242694.2017.1422314.
Devarajan, S., V. Swaroop, and H-F. Zou. 1996. "The composition of public expenditure and
economic growth. " Journal of Monetary Economics 37 (2): 313–344. doi:
10.1016/S0304-3932(96)90039-2.
Dickey, D.A., and W.A. Fuller. 1981. "Likelihood ratio statistics for autoregressive time series
with a unit root. " Econometrica: Journal of the Econometric Society 49 (4), 1057-1072.
Dimitraki, O., and F. Menla -Ali. 2015. "The Long-Run Causal Relationship Between Military
Expenditure and Economic Growth in China: Revisited. " Defence and Peace Economics
26(3): 311-326. doi: 10.1080/10242694.2013.810024.
Deger, S. and R. Smith, 1983. "Military Expenditure and Growth in Less Developed
Countries." Journal of Conflict Resolution 27 (2): 335-353.
Djankov, S., J.G. Montalvo, and M. Reynol-Querol. 2008. "The curse of aid. " Journal of
Economic Growth 13 (3): 169-194. doi: 10.1007/s10887-008-9032-8.
Dixon, W., and B. Moon, 1986. "The Military Burden and Basic Human Needs." Journal of
Conflict Resolution 30 (4): 660-684. doi: 10.1177/0022002786030004004.
Droz-Vincent, P. 2006. “From Political to Economic Actors: The Changing Role of Middle
Eastern Armies.” In Oliver Schlumberger (ed.), Debating Arab Authoritarianism:
Dynamics and Durability in Nondemocratic Regimes. Stanford, CA: Stanford University
Press, pp. 195-214.

29

Dunne, J.P. 1996. "Economic Effects of Military Expenditure in Developing Countries: A
Survey. " In: The Peace Dividend, eds. N.P. Gleditsch, O. Bjerkholt, A. Cappelen, R.P.
Smith and J.P. Dunne, pp. 439-464.
Dunne, J.P., and M. Uye. 2008. "Does High Spending on Arms Reduce Economic Growth? A
Review of Research." Report prepared for Oxfam.
Engle, R. F., and C. W. Granger. 1987. "Co-integration and Error Correction: Representation,
Estimation, and Testing. " Econometrica 55 (2): 251-276.
Faini, R., P. Annez, and, L. Taylor. 1984. "Defense Spending, Economic Structure, and
Growth: Evidence among Countries over Time." Economic Development and Cultural
Change 32 (3): 487-498.
Ghatak, S., and J.U. Siddiki. 2001. "The use of the ARDL approach in estimating virtual
exchange rates in India." Journal of Applied statistics 28 (5): 573-583. doi:
10.1080/02664760120047906.
Government

of

Jordan.

2013.

Government:

Armed

Forces.

Available

at:

http://www.kinghussein.gov.jo/government5.html
Gregory, A. W., J. M. Nason, and D. G. Watt. 1996. "Testing for structural breaks in
cointegrated relationships." Journal of Econometrics 71 (1): 321-341. doi: 10.1016/03044076(96)84508-8.
Gregory, A. W., and B. E. Hansen, 1996a. "Residual-based tests for cointegration in models
with regime shifts. " Journal of Econometrics 70 (1): 99 –126. doi: 10.1016/03044076(69)41685-7.
Gregory, A. W., and B.E. Hansen, 1996b. "Tests for cointegration in models with regime and
trend shifts. " Oxford Bulletin of Economics and Statistics 58 (3): 555 – 559. doi:
10.1111/j.1468-0084.1996.mp58003008.x.

30

Grobar, L., and R. Porter. 1989. " Benoit Revisited: Defense Spending and Economic Growth
in LDCs. " The Journal of Conflict Resolution 33 (2): 318-345.
Gupta, S., B. Clements, E. Baldacci, and C. Mulas-Granados. 2005. "Fiscal policy, expenditure
composition, and growth in low-income countries. " Journal of International Money and
Finance 24 (3): 441–463. doi: 10.1016/j.jimonfin.2005.01.004.
Gyimah-Brempong, K. 1989. "Defense Spending and Economic Growth in Subsaharan Africa:
An Econometric Investigation." Journal of Peace Research 26 (1): 79-90.
Halicioglu, F. 2004. “Defense Spending and Economic Growth in Turkey: An Empirical
Application of New Macroeconomic Theory.” Review of Middle East Economics and
Finance 2 (3): 193-201. doi: 10.1080/1475368042000299631.
Hall, A. 1994. "Testing for a Unit Root in Time Series with Pretest Data-based Model
Selection." Journal of Business and Economic Statistics 12 (4): 461-470. doi:
10.1080/07350015.1994.10524568.
Harrigan, J., H. El-Said, and C. Wang. 2006. "The IMF and the World Bank in Jordan: A case
of over optimism and elusive growth. " The review of international organizations 1 (3):
263-292. doi: 10.1007/s11558-006-9490-8.
Hassan, F.M.A and D. Al -Saci. 2004. "Jordan Supporting Stable Development in a
Challenging Region." Washington, D.C.: The World Bank.
Haug, A. A. 2002. "Temporal Aggregation and the Power of Cointegration Tests: a Monte
Carlo Study". Oxford Bulletin of Economics and Statistics 64 (4): 399-412. doi:
10.1111/1468-0084.00025.
Hendry, D. F. 1996. "A theory of co-breaking." In Time Series Conference organized by NBERNSF.

31

Hess, P. 1989. "The Military Burden, Economic Growth and the Human Suffering Index:
Evidence from the LDCs." Cambridge Journal of Economics 13 (4): 497-515. doi:
10.1093/oxfordjournals.cje.a035108.
Jaradat, H. 2010. "Jordan’s Economy: Crisis, Challenges & Measures." Presentation given at:
The 3rd Annual Meeting of Middle East and North Africa Senior Budget Officials. Dubai,
UAE.
Johansen, S. and Juselius K. 1990. "Maximum Likelihood Estimation and Inference on
Cointegration—with Applications to the Demand for Money." Oxford Bulletin of
Economics

and

Statistics

52

(2):

169-210.

doi:

10.1111/j.1468-

0084.1990.mp52002003.x.
IMF 2012. "Jordan: Selected Issues." IMF Country Report No. 12/120. Washington, D.C.:
International Monetary Fund.
Korkmaz, S., 2015. "The effect of military spending on economic growth and unemployment
in Mediterranean countries". International Journal of Economics and Financial Issues 5
(1): 273-280.
Knowles, W. 2005. "Jordan since 1989: A study in Political Economy". London: I. B Tauris.
Kunitomo, N. 1996. "Tests of Unit Roots and cointegration hypotheses in Econometric
Models."

Japanese

Economic

Review

47

(1):

79-109.

doi:

10.1111/j.1468-

5876.1996.tb00036.x.
Künü, S., S. Hopoğlu, and G. Bozma. 2016. "Conflict, defense spending and economic growth
in the middle east: A panel data analysis." International Journal of Economics and
Financial Issues 6 (1): 80-86.
Landau, D. 1983. "Government Expenditure and Economic growth: A Cross-Country Study. "
Southern Economic Journal 49 (1): 783-92.

32

Laurenceson, J. and C.H. Chai. 2003. "Financial Reform and Economic Development in
China". USA: Edward Elgar Publishing.
Lebovic, J., and A. Ishaq. 1987. "Military Burden, Security Needs, and Economic Growth in
the Middle East." The Journal of Conflict Resolution 31 (1): 106-138. doi:
10.1177/0022002787031001007.
Lim, D. 1983. "Another look at growth and defense in less developed countries. " Economic
Development and Cultural Change 31 (2): 377–84. doi: 10.1086/451326.
Looney, R., and P.C. Frederiksen. 1986. "Defense Expenditures, External Public Debt and
Growth in Developing Countries." Journal of Peace Research, 23(4), 329-338. doi:
10.1177/002234338602300403.
MacKinnon, J. G. 1991. "Critical values for cointegration tests", in Engle, R. F. and Granger,
C. W. J (eds), Long run Economic Relationship: Readings in Cointegration, Oxford
University Press, pp. 267 – 276.
Maizels, A. and M. Nissanke. 1986. "The determinants of military expenditures in developing
countries". World Development 14 (9): 1125–1140.
Metz, H.C.1989. "Jordan: A Country Study". Washington: GPO for the Library of Congress.
Mintz, A., and R. Stevenson. 1995. "Defense Expenditures, Economic Growth, and the “Peace
Dividend”: A Longitudinal Analysis of 103 Countries." The Journal of Conflict
Resolution 39 (2): 283-305. doi: 10.2307/1963264.
Narayan, P. K. 2005. "The saving and investment nexus for China: evidence from cointegration
tests. " Applied Economics 37 (17): 1979-1990. doi: 10.1080/00036840500278103.
Narayan, P.K., and R. Smyth, 2009. "The military Expenditure –External Debt Nexus: New
Evidences from a Panel of Middle Eastern Countries." Journal of Peace Research 46 (2):
235-250. doi: 10.1177/0022343308100717.
“Necessary Spending.” 2012. The Jordan Times, January 29.
33

Nkoro, E. and A. K. Uko. 2016. "Autoregressive Distributed Lag (ARDL) cointegration
technique: application and interpretation." Journal of Statistical and Econometric Methods
5 (4): 63-69. doi: 10.14738/assrj.34.1961.
Ng, S., and P. Perron. 2001. "Lag Length Selection and the Construction of Unit Root Tests
with Good Size and Power." Econometrica 69 (6): 1519-1554. doi: 10.1111/14680262.00256.
Pesaran, M.H., and B. Pesaran. 1997. "Working with Microfit 4.0: interactive econometric
analysis; [Windows version]. " Oxford: Oxford University Press.
Pesaran, M.H., Y. Shin, and R. J Smith. 2001. "Bounds testing approaches to the analysis of
level relationships. " Journal of applied econometrics 16 (3): 289-326. doi:
10.1002/jae.616.
Perron, P. 1989. "The great crash, the oil price shock and the unit root hypothesis."
Econometrica 57 (6): 1361–1401. doi: 10.2307/1913712.
Phillips, P. C., and B. E. Hansen. 1990. "Statistical Inference in Instrumental Variables
Regression with I (1) Processes". The Review of Economic Studies 57 (1): 99-125. doi:
0.2307/2297545.
Phillips, P.C., and P. Perron. 1988. "Testing for a unit root in time series regression. "
Biometrika 75 (2): 335-346. doi: 10.1093/biomet/75.2.335
Rashid, A.K.M.S., and M.Z.U. Arif. 2012. "Does Military Expenditure Influence Economic
Growth in Developing Countries? A Cointegration Analysis’." Journal of Arts, Science
& Commerce 3 (1): 92-99.
Ryan, C. R. 1998. "Peace, bread and riots: Jordan and the international monetary fund. " Middle
East Policy 6 (2): 54-66. doi: 10.1111/j.1475-4967.1998.tb00308.x.
Salibi, K. 1998. "The Modern History of Jordan." London: I.B. Taurus.

34

Satloff, R., and D. Schenker, 2013. Political instability in Jordan. USA: Council on Foreign
Relations.
Sarsar, S., and D.B. Strohmetz. 2008. "The Economics of Democracy in Muslim Countries."
Middle East Quarterly XV (3): 3-11.
Smaldone, J. P. 2006. "African Military Spending: Defence versus Development?" African
Security Review 15 (4): 18-32. doi: 10.1080/10246029.2006.9627618.
Smith, R. P. 1977. "Military Expenditure and Capitalism." Cambridge Journal of Economics
1 (1): 61-76. doi: 10.1093/oxfordjournals.cje.a035351.
Stockholm International Peace Research Institute Yearbook (various years) London: Taylor
and Francis.
Tarawnah, N. 2012. "Jordan: One of the Most Militarized Nations on Earth". The Black Iris, 6
February 2012. Available at: http://www.black-iris.com/2012/02/06/jordan-one-of-themost-militarized-nations-on-earth/
Tiwari, A. K., and M. Shahbaz. 2013. "Does Defence Spending Stimulate Economic Growth
in India? A Revisit." Defence and Peace Economics 24 (4): 371-395. doi:
10242694.2012.710814.
The International Institute of Strategic Studies (IISS). 2010. The Military Balance 2010.
London, UK: Routledge.
Yildirim, J., S. Sezgin, and N. Öcal. 2005. "Military expenditure and economic growth in
Middle Eastern countries: A dynamic panel data analysis". Defence and Peace
Economics 16 (4): 283-295. doi: 10242690500114751.
Wahid, K. 2009. Military Expenditure and Economic Growth in the Middle East. NY: Palgrave
McMillan.

35

Weede, E. 1983. "Military Participation Ratios, Human Capital Formation, and Economic
Growth: A Cross-National Analysis." Journal of Political and Military Sociology 11 (1):
11-29.
World Bank. 2013 Data: Jordan. Available at: http://data.worldbank.org/country/jordan
Zivot, E. and D. Andrews. 1992. "Further evidence of great crash, the oil price shock and unit
root hypothesis." Journal of Business and Economic Statistics 10 (3): 251–270. doi:
10.1198/073500102753410372.

Figure 1: JORDAN: GDP% vs. MILEX 1970-2015
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Figure 2: Plot of Cumulative Sum of Recursive Residuals
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Figure 3: Plot of Cumulative Sum of Recursive Residuals Squares
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Table 1
The 10 most militarised countries in the
The 10 most militarised countries in the
Middle East in 2015
World in 2015
Country
GMI score*
Rank
Country
GMI score
Rank
Millions $
Millions $
Israel
890.2
1
Israel
890.2
1
Jordan
808.0
4
Singapore
868.4
2
Kuwait
772.4
9
Armenia
835.8
3
Oman
750.9
13
Jordan
808.0
4
Bahrain
739.4
15
Republic of Kora
801.3
5
Saudi Arabia
734.6
17
Russia
794.5
6
Lebanon
727.7
19
Cyprus
794.2
7
United Arab
712.8
24
Azerbaijan
786.4
8
Emirates
Egypt
705.2
26
Kuwait
772.4
9
Iran
700.2
27
Greece
771.7
10
*A more detailed description of the GMI score (which includes indicators such as milex-personnel
and armaments) can be found at: Grebe, Jan. 2011. “The Global Militarization Index (GMI) – A tool
for evaluating development orientation of states as well as regional developments.” Occasional
Paper, February 2011, Bonn: BICC

Source: Adopted from BICC GMI 2015: Table 1 p. 5 and Table 2 p. 7.

GDP
Milex
INV
GEXP
POP

Mean
6.01
9.0
38.73
1.64
39925

Table 2: Summary of Descriptive statistics
SD
Skewness
Kurtosis
0.11
0.54
5.77
4.30
0.66
1.84
9.14
0.22
2.28
1.58
1.13
3.15
14842
0.19
1.81

J.B
6.5***
4.71***
1.09
7.93***
2.38

Notes: : JB is the Jarque- Bera test for normality. ***denotes signiﬁcance at 1%
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TABLE 3: Unit Root Test Results
GDP

MILEX

INV

POP

GE

Panel A: ADF Tests
Levels

-3.51(4) ***

-1.24(0)

-1.57(2)

1.12(0)

***

-2.36(0)

-2.40(2)

-2.13(0)

4.67(1)
1.61(1)

d

-7.42(4)***

-5.50(1)***

-3.75(4)***

-8.86(0)***

d ,

-7.40(4)***

-5.41(1)***

-3.67(4)***

-6.30(0)***

-1.70

d

d ,
st

1 dif

-3.69(4)

Panel B: PP Tests
Levels
st

1 dif

d

-5.20***

-0.96

d ,

-3.62***

-2.31

d

-8.52

-16.72

4.54

-5.51

***

***

-2.83

0.85
-6.30***

-5.42

***

-4.33***

-8.86***

-2.59
***
***

d ,

0.84
-2.29

Panel C: ZA Tests
Levels

d ,

-5.33(1)**
𝑇𝐵 = [1985]s

-5.37(1)**
𝑇𝐵 = [1988]s

-3.56(1)**
𝑇𝐵 = [1982]s

-4.60(3)**
𝑇𝐵 = [1990]s

-3.51(1)**
TB=[2000]S

Notes: The proper lag length, allowing for a maximum of five lags, is on the basis of the general-to-specific
approach for the ADF test, represented in parentheses (.).*** and ** indicate statistical significance at the 1%
and 5% significance levels, respectively. The estimated breakpoints (𝑇𝐵 ) for the ZA test are in square
brackets [.] with s indicating that the identified breakpoint is significant at the 5% level

TABLE 4: Gregory Hansen Cointegration Test: MODEL 4: Regime Shift
Dependent Variable

Model

Test Statistic

Break Point

GDP

C/S

-7.006*

1989

Notes: C/S denotes regime shift. The lag length is chosen based on minimum SC.* denotes
significant at the 5 % level. Critical values were obtained from Gregory and Hansen (1996).

40

TABLE 5: Critical Value bounds of F statistics: Intercept and no trend,
45 observations, k=4
T
90% level
95% level
9% level
45

I(0)

I(1)

I(0)

I(1)

I(0)

I(1)

2.638

3.772

3.178

4.450

4.394

5.914

Calculated F statistics Period 1970- 2015
45

6.96

Critical values are extracted from Table in Narayan (2005), p. 1988, Case: III.

TABLE 6: The estimated long–run and short–run ECM
ARDL (4, 4, 4, 1, 1): Dependent: LGDP
ECM-ARDL: Dependent: ΔLGDS
Variables
Constant
0.0738***
0.122***
(3.78)
(3.95)
INV
-0.0117***
-0.015***
(-4.48)
(-11.06)
MILEX
0.0031***
0.04***
(3.13)
(12.60)
POP
-0.00***
-1.55**
(-0.01)
(-2.36)
GEXPEND
0.19*
0.13**
(1.80)
(2.74)
D1989
0.79***
0.23***
(7.84)
(4.45)
ECM t−1
-0.66***
(-13.60)
Notes: t-statistic in parentheses; ***,** ,* denote statistical significance at 5%, 10% and 1%
respectively
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