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ABSTRACT

This paper explores the viability of the fiscal policy in the reconstruction of the Syrian economy. We
use the Structural VAR estimation technique to assess the response of real GDP to shocks in
government expenditures and exchange rates in the parallel market. We also control for other
variables including money supply and oil prices. We find that government spending is an effective
tool for economic recovery in particular under a quasi-fixed exchange rate regime. We also employ
the nonlinear ARDL (NARDL) model to detect the existence of asymmetrical effects of government
spending on real GDP. The NARDL results show that negative changes in government expenditure
have more impact on economic growth compared to positive changes. Additionally, the NARDL
model reveals that the post-conflict period was characterized by large government spending’
inefficiencies. Finally, we study three alternative government spending’ rebuilding scenarios. We
document that reaching the pre-conflict GDP level is possible under two of the scenarios we
investigate. Hence, our results provide strong policy implications according to which fiscal policy
can, under specific exchange rate regimes, reverse the adverse effects of civil wars.

JEL CLASSIFICATION
D74; 040; C10

I. Introduction economy and can significantly improve economic

In the last few decades, fiscal policies and monetary
policies have been widely used to overcome reces-
sions. However, their effectiveness in rescuing the
economy following wars is yet to be proven. In
times of civil unrest, local currencies are subject
to enormous pressures (inflation, rapid deprecia-
tion, and establishment of black markets) limiting
significantly the expected benefits of monetary
policies. Therefore, most governments would
often resort to fiscal policies to boost the economic
activity and re-establish social peace.

The assertion that fiscal policies (tax policy, debt
policy, government spending policy) aiming at stimu-
lating human capital and productivity can lead to
economic growth has attracted substantial debate
among economists (Tendengu, Kapingura, and
Tsegaye 2022; Tilahun Mengistu 2022; Twinoburyo
and Odhiambo 2018; Zagler and Diirnecker 2003).
Supporters of the Keynesian framework, embodied in
the traditional Investment — Saving and Liquidity
preference — Money supply (IS-LM) model, advocate
that the fiscal policy is persistently effective in closed

output during recessions (Krugman 2015; Romer
2012). The new Keynesian model, however, highlights
that, due to price rigidities, fiscal policies may have
temporary effects on economic growth (Palley 2012).
Within this framework, the extent of fiscal policy’s
impact on the real economy depends on the anticipa-
tion of the contemporary and projected government
expenditures (Woodford (2007). For an open econ-
omy, the Mundell-Fleming model (extension of the
IS-LM model) predicts that the final impact on eco-
nomic growth depends on the foreign exchange rate
regime and the level of economic openness (Mishkin
2012). Within this context, the exchange rate plays
a crucial role in the effectiveness of the fiscal policy
(Hlongwane, Mongale, and Lavisa 2018).

This paper investigates if the predictions of the
above economic theories apply to recessions result-
ing from civil wars. It is now well-established that
the destruction resulting from conflicts negatively
affects economic growth and social wellbeing
(Koubi 2005; De Groot 2010). Usually, civil wars
lead to casualties among civilians and induce large
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movements of populations fleeing the conflict
zones. Eventually, the dramatic consequences of
the unrest would adversely affect the development
of a nation imposing severe challenges to any
potential recovery by the end of the conflict
(Arratibel et al. 2011; Bilgel and Karahasan 2019).

While there are several currently ongoing civil
wars in the world, the Syrian crisis emerges as one
of the most complicated conflicts and stands as
a candidate for being the largest humanitarian tra-
gedy of the 21 century (Rizkalla and Segal 2018).
The fact that Syria belongs to the Middle East and
North Africa (MENA), a region that is notorious
for being the scene of several civil wars, adds to the
complexity of this crisis.

During the Syrian conflict, the public institu-
tions, means of production, and channels of trade
were highly disrupted. As a result, the use of the
fiscal policy in Syria displays specific challenges
where policymakers need to rebuild the destroyed
capital and find enough funds for regular expendi-
tures. Additionally, they have to determine the
optimal distribution of resources between military
and social expenditures.

Historically, the fiscal policy in Syria depends
mainly on oil and tax revenues (Diwan and Akin
2015). However, oil revenues witnessed a dramatic
decline during the conflict period where the budget
deficit in Syria reached around 30% of GDP in 2013
(Araji, 2017). To maintain government expendi-
ture levels, the Syrian authorities had imposed sev-
eral tax reforms to improve tax administration
(Arslanian and Hinnebusch 2009) but the extern-
alities of these reforms on economic growth remain
unclear to date. Haddad (2004) indicates that the
fiscal policy in Syria suffers from many shortcom-
ings such as the large government subsidies.
Additionally, the category named ‘other expendi-
tures’, which hovers around 25% of the total Syrian
budget, has no obvious effects on economic
growth.

In addition to the above limitations, the success
of the fiscal policy depends also on the perfor-
mance of the local foreign exchange market. In
Syria, the typical rules governing financial markets
do not hold. Indeed, many transactions occur in
the black market where people tend to minimize
the use of local currency and seek safer investments
such as foreign currencies and precious metals

(Tony, Chowdhury, and Mansoob Murshed
2002). As more transactions occur in unregulated
markets, the local currency will depreciate leading
potentially to economic contraction. However,
exchange rate depreciations may, in some cases,
improve growth via an increase in exports. For
instance, the ‘export-led growth paradigm’, in
which a country may achieve economic develop-
ment by engaging in international trade, builds on
the idea that exchange rate depreciations improve
the competitiveness of exports leading to an
increase in the steady-state economic growth rate.
Given the scarcity of research on the effects of
fiscal policies and exchange rate regimes on the
economy during civil wars, our paper adds to the
existing literature in several ways. Our first contri-
bution is to assess the current situation of the
Syrian economy using the IS - LM model. Within
this model, we analyse the dynamics of economic
growth in terms of government spending and
exchange rates for the period (1990-2017). We
also control for the effects of money supply and
oil prices. Our second contribution in this paper is
to investigate the potential nonlinear response of
GDP growth to shocks in government expenditure,
exchange rates in the parallel market, money sup-
ply and oil prices. The estimation is performed
using the Structural Vector Autoregression
(SVAR) and the Nonlinear Autoregressive
Distributed Lag (NARDL) models. The SVAR
model separates government expenditure shocks,
exchange rate shocks, money supply shocks, and oil
price shocks while the NARDL framework is used
to study the influence of such shocks on the real
GDP in Syria. The NARDL model has several mer-
its. First, it can be used when variables are not
integrated or are integrated of order one. Second,
the NARDL model can use different lag orders for
all variables. Third, it can be applied for small
samples and provides robust results. Finally, this
model allows testing for hidden cointegration and
differentiating between nonlinear cointegration,
linear cointegration, and lack of cointegration.
More importantly, we contribute to the existing
literature by exploring three potential scenarios of
recovery in the post-conflict period (optimistic,
moderate, and pessimistic) using several assump-
tions of reconstruction based on international aid
(i.e. capital inflows) and refugee’s repatriation.



These assumptions rely on three possible govern-
ment expenditure’ growth scenarios under alterna-
tive exchange rate regimes. We find that
government expenditure is the most effective tool
of economic recovery especially under a quasi-fixed
exchange rate regime. Moreover, the NARDL
results show that negative changes in government
expenditure have more impact on economic
growth than positive changes. The NARDL model
also reveals that government expenditure is more
effective in inducing growth when the funds are
spent in productive investments. Finally, we find
that recovering the 2010 GDP level is possible
under two of the scenarios we investigate.

The remainder of the paper proceeds as follows.
Section II exposes the literature review. Section III
discusses the methodology employed in this paper.
Section IV analyses the empirical findings. Finally,
section V concludes.

Il. Literature review

The exogenous and endogenous economic growth
models advocate the importance of real variables.
One challenge in using these models to study the
impact of civil wars on growth is the unavailability
of updated real data. For this reason, the IS - LM
model emerges as a suitable alternative to explore
economic growth in conflict zones since the vari-
ables included in this model can be easily collected
even in countries affected by conflicts.

The first variable that is usually included in the
IS - LM model is the government expenditure. The
Keynesian school of thought advocates the use of
fiscal policies to boost economic activity in times of
recessions. In this context, using the ARDL model,
Tendengu, Kapingura, and Tsegaye (2022) investi-
gate the impact of fiscal instruments such as gov-
ernment investment, consumption and taxation on
economic growth in South Africa. Their empirical
findings confirm that economic growth responds
positively to increases in these variables, particu-
larly when government increases its spending in
investment and unproductive sectors. Similar
results are found by Tilahun Mengistu (2022) in
the context of the Ethiopian economy using the
ARDL model. Moreover, Hlongwane, Mongale,
and Lavisa (2018) employ the VECM approach to
examine the relationship between the fiscal policy
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and economic growth in South Africa. They argue
that tax revenues have a positive impact on eco-
nomic growth in the long run, while budget deficit
adversely affects economic growth.

Yusuf and Mohd (2021) investigate the non-
linear response of economic growth to disaggre-
gated fiscal policy variables (spending, debt, and
taxes) in Nigeria using a nonlinear ARDL model.
They reveal that these variables have asymmetric
impact on economic growth. Hussain, Rafiq, and
Khan (2020) study the dynamic relationship
between primary fiscal deficit and economic
growth in Pakistan using a nonlinear ARDL
model. They find that an expansionary fiscal policy
which is associated with fiscal deficit has a negative
impact on economic growth. In the same context,
Ocran (2011) investigates the impact of fiscal policy
stance on economic growth in South Africa using
Structural VARs approach. His findings reveal that
fiscal policy instruments have a small and persis-
tent impact on the level of output. Arratibel et al.
(2011) employ the IS-LM framework to assess the
impact of fiscal deficit, exchange rate volatility, and
trade openness. They find that exchange rate vola-
tility has a negative impact on economic growth
whereas fiscal deficit and trade openness have
a positive impact. In the same vein, Zagler and
Diirnecker (2003) explore the impact of fiscal pol-
icy on economic growth in the recent literature.
They find that several government spending and
tax policies have a direct impact on economic
growth.

The second variable that is usually included in
the IS - LM model is the exchange rate. While the
majority of the research employing this variable
concluded that currency depreciation might spur
economic growth through its impact on traded
sectors, especially in developing countries (Rodrik
2008; Belloumi 2010), the results of this literature
differ depending on the countries’ specific condi-
tions and on the sample-selection (Ha and Hoang
2020; Bohl, Michaelis, and Siklos 2016; Petreski
2009). For example, Ha and Hoang (2020) investi-
gate the impact of the exchange rate regime on
economic growth in Asian economies using the
GMM approach. Their empirical results emphasize
that less flexible or flexible exchange rate regimes
are associated with higher economic growth. They
argued that Asian countries should avoid fully
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flexible or fixed currency exchange rate regimes
(Husain, Mody, and Rogoff 2005; Dubas, Lee, and
Mark 2005). Moreover, Petreski (2009) finds that
the exchange rate regime can affect economic
growth via trade and investment channels. Bohl,
Michaelis, and Siklos (2016) reveal that fixed or
pegged exchange rate regimes are more suitable
for emerging economies while crawling or less
flexible exchange rate regimes have better effects
on economic growth in the G20 countries. They
also find that pegged exchange rate regime would
have a negative influence on economic growth
during financial crises or economic shocks. Other
studies find that high exchange rates volatility
reduces economic growth through the trade chan-
nel (Arratibel et al. 2011).

The third variable often used to explain eco-
nomic growth in the IS - LM context is money
supply. While endogenous growth models have
praised the role of real variables and ignored the
role of monetary variables (Sidrauski 1967),
a recent literature finds merits to monetary vari-
ables in explaining economic growth. This includes
the work of Chaitip et al. (2015) who investigate the
long and short run relationship between money
supply and economic growth using panel ARDL
in several Asian countries. They find that the
growth in money supply has a positive effect on
economic growth in the short run and on its
adjustment to the long run equilibrium. Similarly,
Tabi and Ondoa (2011) use a VAR approach in
Cameron to show that increases in money supply
enhance economic growth. Muhammad et al.
(2009) investigate the impact of money supply,
among other variables, on economic growth in
Pakistan. They reveal that money supply positively
affects growth in the long run.

The theoretical research on the impact of civil
wars on economic growth is mixed. On the one
hand, several studies emphasize that conflicts have
adverse effects on economic growth via several
channels including the scarcity of capital and
human resources and the destruction of infrastruc-
ture (Collier 1999; De Groot 2010; Briick and Olaf
2013; Ganegodage and Rambaldi 2014;
Kimbrough, Laughren, and Sheremeta 2017).
Moreover, civil wars lead to high opportunity
costs as they discourage savings, reduce domestic
investment and limit foreign direct investment.

Collier (1999) advocates that conflicts may lead to
the use of government spending in unproductive
actions and portfolio substitution. On the other
hand, several researchers argue that military spend-
ing can have positive effects on aggregate demand
similar to the impact of fiscal stimulus in the
Keynesian economic theory (Ganegodage and
Rambaldi 2014). Within this framework, military
expenditures increase production and employment
and enhance labour and capital productivity.

Our paper contributes to the above literatures by
studying the differential effects of the government
expenditure, exchange rates, money supply, and oil
prices on economic growth resulting from civil
wars. In particular, we focus on understanding
which one of these macroeconomic variables has
the highest impact on GDP in the Syrian economy
and whether growth responds symmetrically to
positive and negative changes in government
expenditure. Once the relevant variables affecting
economic growth are identified, this paper suggests
several scenarios for recovery based on the SVAR
and the nonlinear ARDL results.

lll. Data and empirical methodology
Data

To investigate the relationship between real
GDP growth, government expenditure, parallel
market exchange rates, money supply, and oil
prices and in the Syrian economy, we use quar-
terly data covering the period 1990Q1 up to
2017Q4. The data from 1990 to 2010 corre-
sponds to the pre-conflict period whereas the
data from 2011 to 2017 describes the post-
conflict period. The data is extracted from
Central Bureau of Statistics in Syria and the
Central Bank of Syria (CBS). (Table 1) includes
the definition of the dependent and independent
variables as well as the source of each variable
whereas (Table 2) reports the descriptive statis-
tics for theses variables. (Table 2) shows that the
average real GDP is 944.8 billion Syrian Lira for
the period 1990-2017 in constant 2000 prices.
The average real GDP is a good indicator of the
average wealth of a country over a specific per-
iod. However, the real GDP has a relatively high
standard deviation and range reflecting the
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Table 1. Definitions, proxies, and data sources of the dependent and independent variables.

Variable

Definition

Label Data source

Real GDP Real GDP expressed in constant 2010 prices

Government expenditure Government expenditure in Syrian Lira

Positive changes in
government expenditure

Negative changes in
government expenditure

Foreign parallel market
exchange rate

Money supply

Oil prices

The broad money supply (M2)

Exchange rates in the parallel exchange market of the corresponding quarter. An increase ex
in this rate means local currency depreciation

rgdp; Central Bureau of
Statistics in Syria

ge Central Bureau of
Statistics in Syria

ge™  Authors calculations

ge~  Authors calculations
Central Bank of Syria

ms  Central Bank of Syria

Qil prices. We use the average of UK Brent, Dubai and west Texas intermediate op IMF

Table 2. Descriptive statistics in Syrian Lira (1990-2017).

rgdp (billions) ge (billions) ex ms (billions) op
Mean 944.80 577.74 100.48 1,343.53 45.50
Median 903.03 380.29 51.32 995.67 31.70
Standard Deviation 287.13 615.97 125.68 1,204.44 30.25
Kurtosis -0.70 4.00 5.68 1.72 -0.71
Skewness 0.52 2.04 2.62 1.38 0.76
Range 108.82 2,951.62 494.94 5,365.40 109.40
Minimum 502.91 54.42 43.56 133.25 11.64
Maximum 1,591.14 3,006.04 538.50 5,498.66 121.10

economic instability of the Syrian economy. The
standard deviation of real GDP is a proxy of the
variability of yearly real GDPs around the mean,
while the range displays the highest difference
between the yearly real GDPs observed over the
same period. Interestingly, government expendi-
ture is by far the most volatile variable with
a standard deviation larger than the mean and
median. Moreover, the range of the exchange
rate and its standard deviation both point to
the large depreciation of the Syrian Lira against
the US dollar. The money supply was also extre-
mely volatile where the magnitude of the stan-
dard deviation is within the same range as the
mean and median. This indicates that Syrian
policymakers have an active monetary policy.
(Table 2) also displays the kurtosis (a measure
of whether the data are heavy-tailed or light-
tailed) and skewness (a measure of the asymme-
try) that allow comparison with the normal
distribution.

All variables are used in their logarithmic form.
This log-transformation has three advantages.
First, it mitigates the large variability in the data.
Second, the coeflicient of each variable can be
interpreted as elasticity. Third, it helps to deal
with the heteroscedasticity problem.

Empirical methodology

We employ two advanced econometric approaches:
the Structural Vector Autoregression (SVAR) and the
Nonlinear Autoregressive Distributed Lag (NARDL).
These methods examine the dynamic response of real
GDP growth to the aforementioned macroeconomic
variables within the Syrian economy. Moreover, the
empirical analysis considers the impact of the conflict
period on the relationship between the variables.
The empirical implementation of the NARDL spe-
cification is based on the reduced form of the IS - LM
model, which explains the interaction between the
goods market (IS) and the money market (LM) (see
for example Arratibel et al. 2011; Bahmani-Oskooee
and Kandil 2010; Mrabet and Alsamara 2018). The
conventional IS - LM model, which incorporates
both the demand and supply sides of the economy,
predicts that the real GDP can be explained by gov-
ernment spending (a proxy for fiscal policy),
exchange rate movements, and money supply (a
proxy for monetary policy). The effects of govern-
ment spending and money supply are expected to be
positive as they tend to boost the aggregate demand.
Additionally, exchange rate appreciations are
expected to improve real output through the expan-
sionary effect (Kandil and Mirzaie 2002; Bahmani-
Oskooee and Kandil 2010; Arratibel et al. 2011).
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The SVAR model is applied to investigate the
interactions between the macroeconomic variables
and to assess their responsiveness to sudden shocks.

Supply and demand shocks on real GDP growth -
SVAR model specification

We use the SVAR model to investigate the channels
through which shocks to government expenditure,
exchange rates, money supply, and oil prices affect
the Syrian real GDP. The SVAR methodology is
a variant of the VAR model introduced by Sims
(1980). However, the SVAR have some advantages
over the typical VAR specification. First, the SVAR
is based on a theoretical background to describe the
dynamic behaviour of the macroeconomic time-
series. Indeed, Blanchard and Quah (1993) intro-
duced the Structural VAR model where the eco-
nomic theory is used to impose restrictions on the
values of estimated residuals and recover the under-
lying structural disturbances. Second, the SVAR
results are straightforward to interpret. Hence, the
SVAR model is more suitable to investigate the
interactions between macroeconomic shocks when
restrictions are implemented.

Within the SVAR context, our empirical analysis
uses the impulse response functions (IRFs) and the
forecast error variance decomposition (FEVD)
techniques to examine the impact of shocks to the
variables included in the system.

The SVAR model under investigation can be
written as follows:

)4
ApY; :Co+ZAth—i+T9t (1)

i=1

where Ag is a (5 x 5) matrix, Y; isa (5 x 1) vector of
endogenous variables
(Y, = [lrgdp, Ige, Ims, lex, lop], ¥, is a (5 x 1) struc-
tural uncorrelated innovations vector.

The covariance matrix of the structural distur-
bances has the following form:

E[9,9)] = D = [0%0%0%0%0%] x I, where I is the
identity matrix.

Rearranging Equation (1), we obtain the reduced
form of our structural model given by:

p
Ye=bo+ > BiYr i+, (2)

i=1

whereby = A, 'co, Bi = Ay 'A; andy, = A;'0:. The
errors y, are linear combinations of errorsv;, where
the covariance matrix is:E[p,u}] = A; DAy,

To solve the system of equation in the SVAR
model, it is imperative to tackle the identification
problem by imposing specific restrictions on the
selected variables. These restrictions are based on
intuitions derived from economic theory and sum-
marized as follows:

e A positive shock to government expenditure
will increase the real GDP (Keynesian theory).
Additionally, following the J-curve theory,
a positive shock to the parallel market
exchange rate (local currency depreciation)
will adversely affect the real GDP growth.
Moreover, the real GDP growth will increase
in response to money supply increases.
According to the theoretical Keynesian model
of economic growth, the money supply affects
the aggregate demand and hence the equili-
brium value of real GDP. Similarly, a positive
shock to oil prices will result in a higher real
GDP growth (given the impact on government
revenues in oil exporting countries).

e The growth in government expenditure is not
affected by shocks to real GDP, exchange rate
changes, and money supply. Given that Syria is
an oil exporter, any increases in oil price
changes may have a positive impact on govern-
ment revenues and government expenditure.

e The parallel market exchange rate changes are
not directly affected by shocks to real GDP
growth, government expenditure, money sup-
ply growth, and oil prices (given that Syria
follows a pegged exchange rate regime).

e The money supply change is not directly
affected by shocks to government expenditure,
exchange rates, and oil prices. Alternatively, an
increase in real GDP may increase the money
supply (the money demand theory).

e The oil prices are not affected by the growth in
real GDP, government expenditure, exchange
rates, and money supply (because it is deter-
mined in international oil markets).

By adopting the above theoretical restrictions, we
can write:



Alrgdp 1 0 0 0 0 oyE
Alge B,(L)y 1 0 0 0 v
Alex | = 0 0 1 By o X | e
Alms 0 0 Bss(L) 1 Bas(L) gims
Alop Bsi(L) Bsp(L) Bss(L) Psy(L) 1 i

Nonlinear ARDL methodology
The dynamic error correction model (ECM) is
commonly used to investigate the relationship
between variables. The ECM is derived from the
linear ARDL model. The standard ECM model
representation is as follows:

p—-1
Ay, = &+ pyir + 061+ Y 9Ay
- i=1
+ Y Sidxii +p, 3)

i=0

where y is the explained variable and x is the set of
explanatory variables. Occasionally, the relation-
ship between y and x may be nonlinear. The moti-
vation of using this model is the possibility to
estimate the long-term relationship and the short-
term dynamism between all variables. Moreover,
this model allows us to identify the adjustment
time to the equilibrium after a shock.

The positive and negative sub-variables are
derived from the cumulative contribution of posi-

tive and negative shocks as follows:
t t
xf =3 Ax =37 max(Ax;, 0);
i=1 i=1
t t
x; = > Ax; =) min(Ax;,0). Accordingly,
i=1 i=1

Equation (3) can be modified to a nonlinear error
correction model as follows:

p—1
Ay, = oo+ pye—1 + 07 x, + 06, + Z @AY
i—1
q—1
+ Z((S?_Ax;i + 6 Ax, ) +
i=0

(4)

Where 67 = — ¢ and §~ = -

In Equation (4), p is the number of lags of the
dependent variable while g is the number of lags
of the independent variables. A denotes the differ-
ence of the variable. The superscripts (+) and
( =) denote the positive and negative effects of x.
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An F-test of the joint null
hypothesis,p = 67 = 8~ = 0 is used to control for
the presence of asymmetries in the long run rela-
tionship between variables. Additionally, the Wald
test can be employed to control for the presence of
short and long run asymmetries.

IV. Empirical results
The structural VAR estimation

One advantage of the SVAR model is the use of the
impulse response functions (IRFs) and the forecast
error variance decomposition (FEVD) analysis to
examine the impact of any shock to the model
variables and identify the main drivers of the
dynamics in the system.

The Impulse Response Functions (IRFs) analysis

The IRFs trace the changes in the path of one
variable given a shock to another variable. The
borderlines in the IRFs figures represent the con-
fidence interval. The middle line that lies between
the two borderlines displays the response of real
GDP growth to a shock in one of the selected
macroeconomic variables. The horizontal line (the
zero line) in the IRFs figures shows the time period
(or horizon) after the initial shock whereas the
vertical line displays the magnitude of response to
shocks. When the horizontal line (the zero line) in
the IRFs falls between the confidence bands, the
impulse responses become statistically insignifi-
cant. Therefore, the null hypothesis of no effects
of the macroeconomic variable shocks on real GDP
growth cannot be rejected.

(Figure 1) illustrates the impulse response func-
tion of real GDP growth to government expendi-
ture shocks. As can be observed in (Figure 1), the
impact of the government expenditure shock on
real GDP growth is positive and statistically signif-
icant during the first 8 quarters. This finding is
consistent with the Keynesian theory advocating
that an increase in government expenditure
induces economic growth. Hence, the fiscal policy
can be effectively used to induce growth. (Figure 2)
displays the response of real GDP growth to
a shock in parallel market exchange rate changes.
(Figure 2) shows a statistically negative effect in the
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Figure 1. Response of real GDP growth to government expenditure changes.

short run. This finding suggests that an increase in
the parallel market exchange rates (local currency
depreciation) results in a decrease in real GDP
growth during the first four quarters. Local cur-
rency depreciation in a developing country, such as
Syria, during periods of political instability may
lead to an increase in interest rates, inflation spikes
and to high levels of uncertainty, which combined
can decrease investment and aggregate demand.

(Figure 3) shows that the response of real GDP
growth to a shock in money supply change is not
statistically significant both in the short run and in
the long run. This result emphasizes that money is
neutral in the long-run and has no impact on real
GDP growth in Syria. This result is in line with
Moroney (2002) where money explains inflation
but not the real GDP growth.

.03

(Figure 4) displays the response of real GDP
growth to a shock in oil prices. The results reveal
the absence of any significant impact of this vari-
able on real GDP growth in the short run and in the
long run.

The forecast error variance decomposition analysis

In addition to analysing the IRFs, the SVAR model
also enables to study the decomposition of the
error variance. The variance decomposition shows
the proportion of the forecast error variance that is
attributable to a variable’s own innovations and to
innovations in other variables in the system.
(Table 3) displays the decomposition of the forecast
error variance of the real GDP growth variable.
(Table 3) indicates that the percentage variation
in real GDP growth due to a shock in government

-05 T T T T T T T T T

Figure 2. Response of real GDP growth to exchange rate changes.
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Figure 3. Response of real GDP growth to money supply changes.
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Figure 4. Response of real GDP growth to oil price changes.

Table 3. Forecast error variance decomposition of the dependent variable.

18 20

Period Drgdp dge dex dms dop
1 54.77 17.92 12.59 12.64 2.08
2 50.68 19.34 17.67 9.24 3.06
3 51.10 23.90 14.50 7.73 277
4 51.59 26.32 12.27 712 270
5 48.83 31.47 11.43 5.04 3.22
6 46.30 35.01 11.03 391 3.75
7 43.85 37.14 11.15 3.47 4.39
8 41.32 38.04 12.12 3.68 4.84
9 39.91 38.18 13.12 337 5.42
10 38.59 37.69 13.81 3.13 6.78
1 37.51 36.66 14.55 293 835
12 36.78 35.65 15.13 2.79 9.65
13 36.62 3441 15.72 2.84 10.40
14 36.78 33.70 16.13 3.08 10.30
15 36.63 33.38 16.36 3.54 10.09
16 36.18 33.54 16.16 4.15 9.97
17 36.06 33.33 16.04 4.68 9.89
18 35.96 33.18 15.97 5.09 9.81
19 36.03 33.04 15.89 5.28 9.76
20 36.14 3292 15.83 537 9.75
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expenditure is 17% in the short run (the first 10 per-
iods) and 33% in the long run (after 10 periods).
(Table 3) also reveals that the percentage variation
in real GDP growth attributable to a shock in
money supply is around 12% in the short run and
5% in the long run. Additionally, (Table 3) shows
that the exchange rate change explains 12% of the
variations in real GDP growth in the short run and
around 15% of the variations in the long run. The
oil prices explain the variation of 2% in real GDP
growth in the short run and 9% in the long run.
Accordingly, government expenditure explains the
variations in real GDP growth more than any other
variable in the system followed by exchange rate,
oil prices, and money supply, respectively.

In summary, the results of the IRFs and the
forecast error variance decomposition clearly
show that, among all the policy tools investigated
in this paper, the government expenditure avenue
appears to be the most promising in inducing eco-
nomic growth after the Syrian conflict. For this
reason, the remainder of the paper implements
several scenarios based on government expenditure
changes and explores whether this policy tool can
be considered as a rescue to the Syrian economy.

The nonlinear ARDL (NARDL) model estimation

The SVAR results emphasize that the government
expenditure is the main contributor to real eco-
nomic growth in Syria compared to money supply.
This result is of paramount importance as it sug-
gests that the Syrian government can effectively use
government spending to spur growth with the hope
of achieving social peace. In this section, we further
assess whether government expenditure has an
asymmetric effect on real GDP. Indeed, it is usually
claimed that decreases in government expenditure
would result in larger changes in real GDP com-
pared to increases in government expenditure
(Kandil 2001; Arratibel et al. 2011; Bahmani-
Oskooee and Kandil 2010). To explore any poten-
tial asymmetrical effects, we employ the nonlinear
ARDL methodology. Furthermore, we include
a dummy variable for 2011 (dum2011 which takes
the value of 1 for 2011 onward and 0 otherwise)
and two interactive variables equal to the govern-
ment expenditure (positive and negative changes)
multiplied by the year 2011 dummy. These

variables will detect any changes in the asymme-
trical effects of government expenditure on the real
GDP after the start of the uprising. Accordingly,
the long run model of real GDP can be specified as
follows:

Irgdp = By + B,lop + P,lge;” + Pslge; + P,lex
+ Bsdumm?2011 + B, (dumm2011xlge;" )
+ B, (dumm2011xige; ) + &

(5)

Where Irgdp; is the logarithm of real GDP, lex; is
the logarithm of the exchange rate in the parallel
market, Ige;" and Ige,;” are the logarithm of positive
and negative changes in government expenditure,
respectively. Finally, lop;is the logarithm of oil
prices and ¢, is the error term.

The nonlinear error correction model of real
GDP derived from the NARDL can be written as
follow:

Alrgdp, = o + plrgdp,_1 + 0% Igel” | + 67 Ige;_, + Blexi—y + B,lope_
+ Bydumm2011 + B, (dumm2011xige ) + s (dumm?2011xige; )

p-1 9-1 s—1
+e Z ¢, Alrgdp,_; + Z(éi*Algett,- +0; Alge,_;) + Z ViAlex;—;
i=0

i=1 i=0

r—1
+ Z y;Alop;_i + p,

i=0

(6
(Table 4) reports the estimation results for the
asymmetric impact of government expenditure on
real GDP when the NARDL model is used. The
F-PSS cointegration test within the NARDL model
in (Table 4) shows the existence of a cointegration
relationship between positive and negative changes
in government expenditure and the real GDP in
Syria.

The estimation results of the unrestricted
NARDL in (Table 4) show that the short run
coeflicients of positive changes and negative
changes in government expenditure are insignif-
icant. The Wald test corroborates this finding
and does not reject the null hypothesis of
absence of significant effects of government
expenditure on real GDP in the short run.
Hence, we re-estimate a restricted model where
we include the asymmetric long run impact of
government expenditure on real GDP. The
empirical results of the restricted NARDL
model reported in (Table 4) provide strong evi-
dence that government expenditure (positive
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Table 4. The asymmetric impact of government expenditure on

real GDP (restricted model).

Variables Estimated coefficient p-value
Dependent variable: RGDP rgdp = F(ox, ge™, ge™, ex)

Irgdp;—+ —0.14%** 0.000
lge/" , 0.069%** 0.000
lge; 0.33%** 0.000
lex;_ —0.023** 0.012
lop;_1 0.0037 0.43
Alrgdp,_; 0.21%%* 0.004
Alge; 0.022 0.45
Alge;_ —0.10%* 0.04
Alex; —0.035** 0.025
dumm?2011 —0.038*** 0.001
lge; , * dumm2011 —0.062%** 0.000
Ige;” , * dumm2011 0.82%** 0.000
L.‘i’,}e 0.47%** 0.000
LRy, 2.3%** 0.001
Long and Short Run Symmetry Tests

Long run test : Wig ms 9.5%** 0.004
Short run test : Wesg jms - -
F-test : F_PSS 11.8%¥*%* 0.000
Diagnostic statistic

Autocorrelation test :X2- 45.7 0.28
Normality test : X0z 35.7 0.31

*** and ** indicate statistical significance at 1%, and 5% levels, respectively.

and negative changes) explain the long run
behaviour of real GDP. Overall, the impact of
higher government expenditure on real GDP is
positive and statistically significant. More
importantly, the results in (Table 4) reveal that
the response of real GDP to negative shocks in
government expenditure is larger than its
response to positive shocks. Specifically, a -
one percent increase in government expenditure
(positive changes) leads to an increase in real
GDP by 0.47% before conflict and 0.05% when
we take into consideration the post 2011 civil
war period. A plausible explanation of the lower
effects of government expenditure, when the
conflict period is included, is that most govern-
ment expenditures after the conflict are not pro-
ductive due to the large local currency
depreciation and the exceptionally high inflation
rates in the post conflict period (military expen-
diture, subsidies, infrastructure reconstruction,
higher wages). In contrast, a one percent
decrease in government expenditure (negative

changes) leads to a decrease in real GDP by
2.3% before conflict and 8.2% when post-
conflict period is included. The diagnostic tests
reported in (Table 4) show that the issues of
autocorrelation and data normality do not affect
the NARDL model results. It is clear from the
Jarque-Berra (JB) normality test that the data
used were normally distributed. Additionally,
the autocorrelation (X3.) test confirms that the
null hypothesis of no autocorrelation was not
rejected.

(Table 5) below summarizes the long run and short
run nonlinear responses of real GDP to government
expenditure changes before and after conflict.

In summary, the results of the SVAR model
show that government expenditure is the most
effective tool of economic recovery. Moreover, the
NARDL results reveal that negative changes in
government expenditure have more impact on eco-
nomic growth than positive changes. The NARDL
model also confirms that government expenditure
was less effective after 2011 as can be seen in

Table 5. Summary of the asymmetric impact of government expenditure on real GDP.

RGDP response to Ge changes LR,;
Before the conflict 0.47%**
With the conflict 0.05%**

LRy, SRige SRige
2.3%** 0 0
8.2%** 0 0

*** indicates statistical significance at the 1% level.
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Table 5 from the lower effects of government
spending on economic growth when the conflict
period is considered.

Scenario forecasts of real GDP growth

We report below three scenarios to study the via-
bility of government expenditure in achieving eco-
nomic recovery in Syria and assess whether the real
GDP growth rates can converge to their pre-
conflict levels by 2028. These scenarios are for
illustration purposes only as other assumptions
remain possible. To study the alternative scenarios,
we employ the estimates of the Structural VAR
model.

In the most likely scenario denoted ‘the moder-
ate scenario’, we assume that the government
expenditure will increase by 15% annually whereas
the foreign exchange rate will increase by 10%
yearly." We select these percentages as they repre-
sent the average government expenditure growth
and increases in exchange rates recorded during
the pre-conflict period (1990Q1-2010Q4).
(Figure 5) shows that, under this scenario, the real
GDP growth rate can reach its pre-conflict level.

Thus, the fiscal stimulus can be effective when the
monetary authorities adopt a managed flexible
exchange rate.

The second scenario builds on the fact that, in
recent years, the average growth in government
expenditures in Syria was close to 25% per year.
Hence, we hypothesize an optimistic scenario
where this government expenditure growth rate
can be sustained and dedicated to productive
sectors rather than military. We also assume
that Syria can maintain a depreciation rate of
its domestic currency at around 1% annually in
case the difference between the parallel market
exchange rate and the official exchange rate is
minimal. In this case, our forecasts in (Figure 5)
show that government expenditure is effective in
recovering pre-conflict growth rates under the
optimistic scenario.

Finally, the pessimistic scenario conjectures
that the current conditions in Syria will persist
in the future. Therefore, we assume that the
average yearly increase in government expendi-
ture remains at 20% in the range of what has
been recorded after the conflict (i.e. 2011-2017).
A large share of these expenditures will be
unproductive and dedicated to military and

-6 — — —
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Figure 5. Forecast for the Syrian real GDP growth for different scenarios. The y-axis represents the real GDP growth rate.

"We make assumptions on government expenditure and exchange rates because these variables are important in determining the real GDP growth according

to the IS-LM model employed in this paper.



security sectors. While the government spending
assumption is close to the optimistic scenario,
we hypothesize that, under the pessimistic sce-
nario, Syria will not be able to maintain its
exchange rate level and will experience a yearly
domestic currency depreciation of 34% (which is
the average domestic currency depreciation
recorded after the conflict i.e. 2011-2017). This
large depreciation will hamper any efforts to
boost the economy through government spend-
ing. (Figure 5) clearly shows that recovering pre-
conflict growth rates is not possible under this
scenario.

V. Conclusion and policy implications

This study highlights the importance of govern-
ment expenditure as a viable policy tool to
reconstruct the economy in the hope of re-
establishing a sustainable peace between differ-
ent political and ethnic groups in Syria. To this
end, we employ two empirical estimation tech-
niques, the SVAR and the NARDL, to investi-
gate how government expenditure, parallel
market exchange rates, money supply, and oil
prices affect the real GDP growth during the
period 1990-2017. Moreover, we include
a dummy variable for the year 2011 and two
interactive variables equal to government expen-
diture (positive and negative changes) multiplied
by the 2011 dummy to capture any changes in
the asymmetrical impact of government expen-
diture on the real GDP growth after the onset of
the conflict.

The results of the SVAR approach show that
a sudden increase in government expenditure
changes will cause a significant increase in real
GDP growth in the short and long run. The
variance decomposition technique indicates
that government expenditure has the largest
percentage contribution to real GDP growth
variations. Thus, government expenditure
appears as an effective tool to boost economic
growth in Syria.

The nonlinear ARDL empirical results show
that government expenditure has an asymmetric
impact on real GDP. A 1% increase in govern-
ment expenditure (positive changes) increases
the real GDP by 0.47% before the conflict and
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by 0.05% after conflict. This result highlights
that the effectiveness of the government expen-
diture in boosting growth was greatly reduced
after 2011. In contrast, a 1% decrease in govern-
ment expenditure (negative changes) leads to
a decrease in real GDP by 2.3% before the con-
flict and by 8.2% after the conflict. Interestingly,
the results show that the response of real GDP
to negative shocks in government expenditure is
greater than its response to positive shocks,
hence the asymmetrical effect.

Additionally, we provide scenario-based
forecasts of the real GDP growth in Syria for
the 2018 to 2028 period by changing the gov-
ernment expenditure growth rates under sev-
eral exchange rate regimes. We find that
recovering the 2010 GDP levels is possible
under the optimistic and moderate scenarios.
Accordingly, our paper provides solid grounds
that the fiscal policy along with an appropriate
exchange rate regime is capable of restoring
economic growth during periods of conflict
even when the level of destruction is important
like in the Syrian case. Therefore, policymakers
can design a possible return to pre-conflict real
GDP growth rates by using adequate tax poli-
cies and public expenditure schemes. Fiscal
policy would be more effective at the microe-
conomic and macroeconomic levels if the gov-
ernment expenditures are channelled to the
most productive sectors. At the macro level,
a sound fiscal policy that avoids large deficits
creates a stable economic environment that
fosters growth. At the micro level, the govern-
ment can employ the tax policy to promote and
facilitate investment, create opportunities for
private businesses, and attract international
investments. No doubt that designing fiscal
reforms and finding public funding resources
are more challenging during civil wars.
However, the potential economic and social
outcomes are so important that the Syrian gov-
ernment should put forward all the resources
needed to warrant a safe exit from the conflict.
The robustness of our findings can be tested in
the context of other conflicts and regions.
Additionally, it would of interest to explore
which fiscal policy instrument is the most effec-
tive in driving growth and whether sector
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productivity rates affect the speed of the recov-
ery process.
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