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sectoral levels. Facing oil price fluctuations requires tightening monetary policies and
increasing ex-ante real interest rates. The banking sector, brokerages, mortgage, and
insurance companies are the most beneficial from interest rate hikes, because they can
charge more for lending.

The present analysis can be extended to investigate more emerging markets and capture
short and long-run asymmetries at the sectoral level. As Egypt recently shifted to a flexible
exchange rate regime, which is expected to attract capital inflows and enable the economy
to absorb real external shocks more easily, future work might consider the resulting stock
market reaction.
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model captures the long-term behavior of the Egyptian stock market and isolates the effects
of external variables like exchange rate volatility and interest rates.

6. Discussion and Conclusions

This study examined the impact of global oil price fluctuations on the Egyptian stock
market's return and volatility between January 1, 2020, and June 30, 2022. This period
witnessed significant financial market shocks due to the COVID-19 pandemic and the
Russia-Ukraine conflict.

The research employed Pearson and Kendall coefficients to conduct a preliminary
correlation analysis after dividing the study period into three sub-periods. A strong positive
correlation emerged between oil prices and stock market indices during the initial wave of
COVID-19. However, this correlation transitioned to negative after the Ukrainian crisis.
A comprehensive sectoral analysis of the Egyptian stock market was also performed. The
analysis revealed an increase in the market capitalization of the basic resources sector,
while the banking and "food, beverages, and tobacco" sectors experienced a decline.
Notably, despite expectations of the food sector demonstrating greater resilience, the
decrease in foreign and Arab investment during the crisis negatively impacted its
performance.

The study then utilized GARCH, EGARCH, and a bivariate BEKK-GARCH model for
further analysis. The GARCH model results indicated a significant negative impact of both
oil prices and the fear index (LnVIX) on the returns and volatility of both the EGX100 and
EGX30 indices. Interestingly, the impact of world oil prices on volatility was slightly
weaker compared to the fear index.

Building upon the sectoral analysis, the study found that returns in the banking, non-
banking financial services, and real estate sectors were negatively affected by fluctuations
in oil prices, along with negative news related to COVID-19 and the Russia-Ukraine war.
Furthermore, the research employed a BEKK-GARCH model to investigate the
transmission of volatility and shocks between the oil and stock markets. The results
revealed significant volatility spillovers in both directions between these markets.

Since the major sectors with the highest share of market capitalization percentage in Egypt
are not highly oil-intensive, it is reasonable that oil price fluctuations had a slightly negative
effect on their returns and volatility. However, the impact of recent challenges on variations
in stock market returns outweighed that of oil prices.

These results have crucial implications for investors and policymakers, as they have to
consider the effect of oil price variations on stock performance at both the aggregate and
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degree of volatility clustering as a higher possibility of the extent of its present volatility
movement is related to its previous volatility movement.

In the covariance equation (5a), the ARCH coefficient presents the effect of the previous
common information to the current covariance. The GARCH coefficient shows persistence
regarding the covariance of return volatility. All off-diagonal parameters are significant,
showing that all markets are affected by common information. 4,,(0.16) is statistically
significant at the 1% level, indicating a shock spillover from the oil to the stock market.
Coefficient B2(0.65) was statistically significant. These results establish volatility
spillovers from the oil market to the stock market.

b. The crude oil market and Egyptian stock market (EGX30)
The mean equation:
R30=0.002+0.23R30r.1*** -0.00004Ln Oil.1 . (1b)
LnOil=0.92+0.98 LnOile.1 *** +1.9R30t.1...(2b)

The conditional mean equations (1b) and (2b) show that the present EGX30 return, and the
oil prices are heavily influenced by their prior values at the 1% level. However, there is
little indication of spillover effects between the stock market return and the oil market.

The variance equation: The estimated findings of Equations 3b to 5b show that the oil
market has a higher ARCH effect (0.79), indicating that volatility in the oil market is more
sensitive to prior market information.

H11,=8.62E-06+0.092RESID1(-1)>+0.86 hiy c.1....(3b) h22,=0.325+0.63RESID2(-1)*+0.41ha, 1. (4b)

The estimated diagonal parameters A11(0.3), A22(0.79), B11(0.92), and B22(0.62) are
statistically significant at 1% in both conditional variance equations, indicating a strong
GARCH process, establishing that volatility in the Egyptian stock market (through
EGX30) and the oil market is driven by their past shocks and volatility. Furthermore, in
the covariance equation(5b), all off-diagonal parameters are significant, indicating that
common information affects all markets. At the 1% level, the A12;(0.24); is statistically
significant, showing A shock spillover from the oil market to the stock market. These
findings assert the volatility spillovers from oil to stock markets, with the coefficient
B12(0.58) statistically significant.

The eigenvalues of the conditional covariance matrix in the BEKK-GARCH model are all
less than one in absolute value. This ensures covariance stationarity, implying that the
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as Floros (2008), Emenike (2010) in Nigeria, Wasiuzzaman and Angabini (2011) in
Malaysia, and Freedi et al. (2012) in KSA.

5.5 Bivariate BEKK-GARCH estimation results

The BEKK-GARCH estimation is conducted using two groups of variables: (i) EGX100
and EGX30, and (i1) oil price. Estimates of the bivariate asymmetric BEKK—-GARCH
parameters, along with various diagnostic test results, are reported.

a. The crude oil price market and (EGX100)
The mean equation:
Ri100=0.02+0.17R00t.1 -0.005LnO4il;... .(1a)
LnOil=0.012+0.99Ln Oil;;+0.08Rpot.1....(22)

The results of the conditional mean equations (1a) and (2a) indicate that the autoregressive
coefficients for crude oil price and EGX100 returns are statistically significant at the 1%
level. Therefore, the current returns of EGX100 and the oil prices depend to a great extent
on their past values. Moreover, one-period lagged oil returns negatively affect current
EGX100 returns significantly, implying that oil markets have price spillover effects on
stock exchange market returns. The negative value of the coefficients indicates a decrease
in the EGX100 returns due to an increase in oil prices.

The variance equation: The volatility transmission analysis between the oil and stock
exchange markets (through EGX100) can be inferred from the estimated parameters in the
conditional variance equations (Equations 3a ,4a, and 5a).

hi1,=0.00013+0.086RESID(-1)>+0.421hy ;... (32)
h22,t :256-05+029RESID2(- 1 )2+0.73h22,,t_1 v (421)

Equations 3a to 5a reveal that the oil market has a higher ARCH effect (0.29) than the stock
exchange market (0.086). Accordingly, volatility in the oil market is more sensitive to past
market information than that in the stock exchange market. In both conditional variance
equations, the estimated diagonal parameters A;;(0.29), A2(0.539), B,1(0.65), and
B»,(0.858) are statistically significant at the 1% level, indicating a strong GARCH process,
which establishes that volatility in the stock market (through EGX100) and the oil market
is driven by past shocks and volatility. Large magnitudes of GARCH coefficient, B;; and
B, indicate strong volatility persistence. They indicate that the oil market has a high
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5.3 GARCH estimation results at the sector level

Recent global shocks have significantly impacted the stock returns of the banking, non-
banking financial services, and real estate sectors, negatively affecting their performance.
Interestingly, the volatility of returns within these sectors remained relatively unchanged.
Following recent global challenges, the share of foreign ownership has increased in the
banking, basic resources, and energy sectors. Conversely, the non-banking financial
services industry experienced a decrease in foreign and Arab ownership. Specifically, the
proportion of foreign ownership fell by 10.4%, while Arab ownership dropped by a more
substantial 26%. The "food, beverages, and tobacco" industry was hit particularly hard.
The percentage of foreign and Arab ownership plummeted by 32.2% and 61.8%,
respectively. It's important to note that this decline was largely offset by a growing share
of value traded in listed equities by Egyptians.

5.4 EGARCH (1,1) Estimation Results
Table 7 Results of EGARCH (1,1)

R100 R30
Coeff. z-stat. Coeft.

Z_
stat.

@ 18 s 054 47
o 0.08 32" 0.17 3.5°
0.785 187" 0.96 94.04"

B
Y -0.24 53" -0.16 -7.77
Log Likelihooc 1647.7 1887.08
Adjusted
R? 0.03 0.056
AIC -5.4 -6.2

Source: Author’s calculations using E-views software.

Table (7) reveals the existence of an asymmetric, a leverage, effect in the Egyptian stock
market, where gamma y has a negative value (-0.24) and is statically significant at the 1%
level. Thus, stock returns are volatile, implying that negative shocks have a larger impact
on future volatility than positive shocks. This is consistent with some previous studies such
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Arabs percentage decreased significantly while the percentage of Arabs barely changed.
Egyptians', foreigners', and Arabs' respective percentages of the value traded in listed
equities in January 2020 were 65.8%, 24.5%, and 9.7%; by July 2022, those percentages
had dropped to 71.9% for Egyptians, 18.9%, and 9.2% for foreigners and Arabs.

Table 6: Standardized Diagnostics tests of GARCH (1, 1)
A)The Collegram plot of standardized residuals (ACF and PCF )

RI100=F(LnOil,LnVix) R30=F(LnOil,LnVix)
Sample (adjusted): 2/02/2020 9/30/2021 Sample (adjusted): 2/02/2020 9/30/2021
Qr-statistic probabiliies adjusted for 1 dynamic regressor Q-stafistic probabiliies adjusted for 1 dynamic regressor
Autocorrelation Partial Correlation AC PAC (Q-Stat Prob* Autocorrelation Partial Correlaion AC PAC Q-Stat Prob*
i i 1 0006 0006 00204 0886 i 1] 1 0013 0013 00991 0753
| ! 2 -0.092 -0092 51812 0075 ¢ [ 2 -0.058 -0058 21423 0343
] i 3 0031 0033 57833 0122 b b 3 0045 0047 33924 0335
| | 4 0091 0083 10.828 0029 i 1 4 0034 0030 4.1180 0390
i wr 5 -0021 -0.017 11.102 0.049 i i 5 -0.030 -0025 4.6528 0460
it i 6 -0020 0005 11342 0078 i i 6 0015 D017 47893 0571
it ' 7 -0.024 -0.033 11.689 0.111 § ' 7 0.046 -0053 60934 0529
it i 3 0013 0005 11792 0161 W b 8 0036 0041 68983 0548
it i 9 0006 0005 11815 0224 W i 9 0028 0021 7.3758 0598
I n 10 0082 0088 15962 0.101 b I 10 D065 0072 9.9555 0444
0 i 11 0010 0013 16.019 0.140 it it 11 0001 0000 99560 0534
i i 12 -0.031 -0021 16.634 0.164 it W 12 0013 0013 10058 0611
i [l 13 -0.020 -0.026 16.881 0.205 i il 13 0004 -0001 10067 0688
o Il 14 0002 -0.019 16883 0262 I [ 14 0026 0032 10498 0725
"I‘ "la 12 gg:g ggg; ;?1';-:: g?gg i ih 15 0006 0013 10518 0786
| \ 0,081 - !
i i 17 -0.039 -0.025 22478 0167 ,': ﬂ: 1? 13'3?2 _*3'332 I§$1§ 332;
it i 18 0005 -0.012 22493 0211 Bt it 18 -0.002 0015 12750 0.806
i1 | 19 0016 0007 22.662 0253 ! §
i1 i 20 0010 0019 22727 0.302 L b 19 J0rT-nars 1ndes nao
it wt 21 0023 0020 23,085 0341 o ﬂ ;? 'gg;g ﬁg‘;? :g §§§ ggf;ﬁ
) | 22 0045 0052 24313 0331 b b 55 5651 0 TAIE DRt
i1 i 23 0032 0023 24961 0352
i " Zriglos I8 T4 e » b 23 0044 0039 19019 0.700
d ; : I ] 24 0103 0.112 25804 0.363
‘\ 1 25 -0.052 -0.054 30.052 0222
‘ b e e O ' 0 25 0043 -0033 26993 0356
'l | 27 -0077 -0.090 34584 0.150 iy i 2 0ols 0028 27110 0402
rl i o one s oy S 't el 27 0081 -0106 32486 0215
i 't 29 -0.024 -0.027 35412 0,191 1 L 28 0037 -0038 33344 0223
o i S Bies hik e b | | 29 -0013 -0004 33455 0260
h B Bl beh At Dais il b 30 0015 0020 33605 0297
it | 32 0015 0002 36061 0284 " » 31 0012 onas 33703 0338
it h 53 L0008 <0000 36100 0428 1] 1] 32 0074 0060 37.195 0242
it it 34 0026 0007 36551 0351 1] ih 33 0030 0023 37764 0261
i i = ODiE-noda 2B7e8 Dasy | i 34 0002 -0021 37.765 0301
it i1 36 -0009 0012 36809 0431 h th 22 0014, 000687981, 0299
i i 36 -0.007 -0020 37920 0382

*Probabilities may not be valid for this equation spedification
*Probabilities maynot be valid for this equation specification

Source(s): Author’s calculations using E-views software
b) Engle-Ng Sign-Bias Test

t-Statistic Prob. t-Statistic Prob.
Sign-Bias -0.869228  0.3851 ) )
Negative-Bias -0.780284  0.4355 Sign-Bias 0.316976 07514
Positive-Bias -1.146567  0.2520 Negative-Bias -0.129666  0.8969
Joint-Bias 1.952693  0.5826 Positive-Bias -0.202522  0.8396
Joint-Bias 0.502477 0.9183

Source: Author’s calculations using E-views software

Standardized Residuals

R100=F(LnOil,LnVix) R30=F(LnOil,LnVix)
Figure (7) The standardized residual for GARCH(1,1)
Source: Author’s calculations using E-views software
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a 0.195 3.6™  0.16951 4.2
B 0.359 3.7 0.7068 134"
atP 0.554 0.87
Log Likelihood 1659.2 1885.16
Adjusted R? 0.04 0.067
AIC -5.43 -6.18
ARCH LM f-stat 0.056 f-stat 0.26

Prob 0.811 Prob 0.6
Autocorreclation NO NO
Source: Author’s calculations using E-views software.

The findings of GARCH demonstrated a strong negative influence of oil price movements
and the fear index (LnVIX) on the daily returns and volatility of the EGX100 and EGX30.
These findings are compatible with (Ulusoy & Ozdurak (2018); and Alamgir & Amin
(2021). Furthermore, strong GARCH coefficients indicate that conditional variance shocks
take a long time to dissipate, and that volatility is persistent.

Finally, as indicated in table 6. To assess the efficiency and goodness of fit of GARCH
models residual diagnostics tests were utilized. The Collegram Q-statistics and ACF and
PACEF plots for the squared residuals display no significant autocorrelation (probabilities
>0.05. Also the probability of ARCH LM test (.81and 0.6 respectively) is greater than 0.05
indicating the absence of homoscedasticity (, the lowest Akaike criterion value, the largest
adjusted R?, and the highest log-likelihood. Lastly, in evaluating the presence of leverage
effects in the standardized residuals, sign —bias test was utilized where the results indicate
that the model adequately captures the impact of shocks on volatility.

The GARCH model's findings demonstrate how current global challenges have affected
the Egyptian stock market. Due to bad events, the returns of the EGX100 and EGX30 are
more negatively impacted than their volatility. The returns’ volatility is modestly affected
by the world oil price fluctuations, in contrast to its response to risks generated by COVID-
19 and the Russian-Ukrainian crisis, reflected in the VIX. The weak effect of oil price
fluctuations may be attributed to several factors, including the fact that the energy sector
represents only 1% on average of total market capitalization. Oil price shocks can affect
stock prices directly through listed energy-related stocks, and indirectly through general
market risk related to macroeconomic variables such as GDP growth rates, inflation, and
exchange rates (Demirer et al.,2014). Hence, the uncertainty accompanied by recent
challenges has a higher impact on stock market performance than oil price changes.
Additionally, with ongoing foreign investor sales, Egyptian stock market indices had a
major decline in the second quarter of 2022. According to EGX monthly data, the non-
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5.2 GARCH Estimation Results

Because the EGX100 and EGX30 returns showed an Arch effect, the GARCH model was
initially used to account for the changing variance. The null hypothesis of no change in
volatility can be rejected based on the plain vanilla GARCH model findings in Table 4
since the change in volatility is considerable.

Table 4: Results of plain vanilla GARCH (1,1)

R100 R30
coefficient z-stat coefficient z-stat
Conditional w 0.0005 0.76 0.00016 0.4
mean equation Retf)m(‘ 0.23  5.04%%* 02088  4.36%*
Conditional ® -0.0007  -4.5*%**  QR6E-06  3.658%**
variance o 0.18 3. 5%** 0.19 5.368%**
equation B 0.34 2.9%%* 0.75 17 .4%%%
at+B 0.52 0.94
Loglikelihood 1655.26 1877.14
AIC 5.4 -6.16

Source: Author’s calculations using E-views software

The results of the GARCH models demonstrate that volatility from prior periods could
explain the current volatility state at a 1% significance level. The coefficients of the ARCH
effect are statistically significant in the conditional variance equation, suggesting that
recent news influences stock market volatility. Furthermore, the GARCH effect coefficient
is substantial, demonstrating that old news influences return volatility. Table 5 shows the
findings of the GARCH model, which adds the natural logarithm of the oil price and the
VIX variables to the conditional variance equation. As (a+f) is near one, the EGX100 and
EGX30 return series have both volatility clustering and persistence.

Table 5 Results of GARCH (1, 1)
GARCH (1, 1) with independent Variables: Ln Oil and Ln VIX

R100 R30
Coeft. z-stat. Coef. z-stat.
U 0.028 -1.8" 0.02 22"
Conditional Return (-1) 0.21 4.6 0.18 3.56™
mean equation (LnOil), -0.0049 23" -0.002 -1.7%
(LnVIX),  -0.0023 08  -0.003 -2.05"
LaVIX)  0.000176 4.4 Z%i.E 34"
Conditional 3 34E-
variance (LnOil), 6.57E-05 3.2™ ’ 07 0.06
equation
o 00007 4 O e
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Figure 6: The Distribution of EGX100 and EGX30 Prices and Returns (Jan. 2020— July 2022)

The Jarque-Bera normality test results, as shown in Table 3 and Figure 6, are consistent
with both kurtosis and skewness statistics. The returns are not normally distributed because
the test result is significant at the 1% level. As the chosen data are leptokurtic, fat-tailed,
and not normally distributed, this gives additional evidence for using the ARCH/GARCH
model. Data stationarity was also tested before estimating the model using the Phillips-
Perron, and Augmented Dickey-Fuller unit root tests.

The first step in the GARCH analysis procedure is to assess the residuals for
heteroskedasticity and the presence of the ARCH effect. The following is the generalized
autoregressive representation of the squared residuals:

nE ~2 o2 ~2
Uy =bg+ byl + bally ,+--+ bgiiy ,+e

If the parameter estimate “bi” is significant and non-zero, this indicates the presence of an
ARCH effect. The test statistics use the LM test in the following reduced form:

U2 = bg+ byiiZ_, + e,
The null hypothesis states that there is no Arch effect on stock return volatility. Once the
volatility of stock returns exhibits an Arch effect, the GARCH models are estimated to

analyze changing volatility and assess whether EGX returns are affected by oil price
swings.
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5. Results

5.1 Descriptive statistics

According to Table (2), from January 1, 2020, to the 30" of June 2022, the average daily
returns of the EGX30 and EGX100 were positive and approached zero, indicating that

gains offset losses over the study period.
Table 2: Summary Statistics of EGX30 and EGX100

EGX100 Mean Median Max Min S.D Skew. Kurtosis

Price 2.84 2918 406 139 0.56 -0367 2.65
Return ~ 0.0002  0.0026 0.06 -0.1 0.02 -1.327  7.568

EGX30 Mean Median Max Min S.D Skew. Kurtosis
Price 11.06 10.97 141 87 0091 1.3 5.67
Return  -0.0007 0.00018 0.03 -0.1 0.01 -1.12 12.003

Source(s): Author’s calculations using e-views software.

Additionally, a significant difference appears between the highest and minimum values,
notably for EGX30, indicating severe fluctuations in price. Skewness is 0, and kurtosis is
around 3 in a normally distributed series. The skewness of EGX100 and EGX30 returns is
-1.32 and 24.6, respectively. Negative skewness indicates that the distribution deviates
from normality and has a long left tail. EGX100 returns are leptokurtic because of the
significant kurtosis statistics of 7.5, suggesting that the return is fat-tailed.

Table 3: The Jarque-Bera normality and ARCH effect

ARCH effect
PP ADF (LM)
J.B  Prob d(0) d(0)
F-stat. Prob
P 18.6 0.0
EGX100 R 707.1 0.0 - 19.08** 58.1 0.0
18.8%* *
%
P 3583 0.0
EGX30 R 21795 0.0 -20.18 -20.2 63.3 0.0

Source: Author’s calculations using e-views software.
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to eliminate linear dependency in the series, whereas cross-market autoregressive terms
(y;) are used to capture the mean spillover from market(i) to market j. The residuals &= (&1,
€,) are normally distributed, &|Qz.1~N (0,H,), with its corresponding conditional variance-
covariance matrix given by H,€, as an information set at time t-1. The selection of lags
in the above VAR models is based on Schwartz's criteria. The conditional variance
equation of the BEKK-GARCH model is represented by:

H~=CC+A &g.1&+1A+BH.1 B®

Where H; represents the conditional variance-covariance matrix, and C is the triangular
matrix with three parameters. Matrix B depicts the extent to which the conditional
variances are related to past conditional variances. A is a 2x2 square parameter that
captures the effects of lagged shocks or events on volatility. The conditional variance for
each equation in the bivariate BEKK-GARCH model can be derived by expanding system
H; as follows:

h2 = a,+ Brel s + 2BoPeots-160-1 + BLely + 62hE-y + 26,050heo-1 +65R2,

hoy = gy + BBl s + (BosBso t BoBo)es—1Eo-y + BosBotlioy + 88,02y + (8,8, 18,8, ),y +8,8,h2

2 = a4 Breiy + 2PoBosts-180-1 + Bostiomy + OEhi-y + 28,8,5hso-y + Bshi-y
The above equations measure the spillover effects and volatility transmissions across
variables throughout the study period. In other words, the conditional variance of the stock
market (oil market) depends not only on its past variances and innovations but also on those
of the oil market (stock market). Under the assumption of conditional normality, the

parameters of a multivariate GARCH model can be estimated by maximizing the log-
likelihood function:

—
Maxlog L (8) = E 1.(8)
t=1

TN > § T
I.(8) = —Tlog(er') e E (loglH,| + = H *s,)
=t

Where 6 represents all unknown parameters, N is the number of variables, and T is the
number of observations considered to be typically employed to produce the initial starting
values for the estimation of the mean and variance-covariance matrix using the BFGS
(Broyden, Fletcher, Goldfar-Shanoo) method. The final step in our analysis is verifying the
efficiency of the models used by residual diagnostic tests.
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Karmakar (2005) recommended using GARCH to record the conditional volatility in stock
returns. (a+f) provides a measure of the persistence of the relevant time series, and thus,
higher values for (a+ ) indicate more persistent volatility. Although the GARCH model
captures many issues related to the financial time series, it fails to detect other volatility
properties, such as the leverage effect. The negative shocks have a substantial impact on
increasing volatility compared to the positive shocks of the same magnitude. This tends to
build asymmetric GARCH models that capture the extent of availability for asymmetric
distribution, parameter restrictions, and the leverage effect of stock returns. The issue of
asymmetric conditions was first proposed by Black (1976), and then, over time, many
empirical studies provided supporting evidence, such as the Exponential GARCH
(EGARCH). This study employs the EGARCH model to capture the leverage effect of
events on the Egyptian stock market. Awartani & Corradi (2005) found that the EGARCH
model exhibited more fitness accuracy in the estimation of volatility in comparison to other
types in the asymmetric GARCH family of models. EGARCH allows for the testing of
asymmetries and is utilized to investigate the various effects of good and bad news on
future volatility in the Egyptian stock market. Hence, the log of the variance is used, and
the conditional variance for the EGARCH (1, 1)

Ln{c :]:m+> Ln(ol ;) + :: cr,«—| —I yi—
.= — —i 'TJ Te—i

Where o is a constant, a is the ARCH effect, B is the GARCH effect, and v is the
asymmetric effect.

"J

To ensure that the stationarity assumption still holds, B must be positive and less than 1.
Additionally, gamma (y) indicates the leverage effect (asymmetric), and it must be both
negative and significant. If y is less than zero, the negative shocks will generate more
volatility than positive shocks. Finally, following Gomes & Chaibi (2014) and Sahoo et al.
(2017), the BEKK-GARCH model is used to detect the spillover effect between the crude
oil market and the Egyptian stock market. The bivariate BEKK-GARCH model is used to
capture the spillovers across the two markets, where the system of conditional mean
equations consists of VAR(p) models (p=1,..,n). According to Schreiber et al. (2012), the
bivariate BEKK-GARCH model has more advantages than the general MGARCH model
because of the substantial decrease in several estimated parameters. The specification for
conditional mean equation in VAR(p) form is: Yeutyh , TYt—i+e

Where the parameter vector u=(u1,u2) represents constants, and I' is a 2x2 matrix of
coefficients for autoregressive terms. The own market autoregressive terms (y;;) are used
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4. Data and Methodology

This study employs several analytical and econometric tools to examine the influence of
recent challenges and oil price variations on Egyptian stock market returns and volatility
from January 1, 2020, through June 30, 2022. Furthermore, it provides unique insights into
how variations in oil prices affect the major sectors.

4.1 Data Sources

The Egyptian Stock Market Exchange website provides the daily closing values for the
EGX30 and EGX100 indices. For the analysis, returns were converted into price indices.
The oil price data was retrieved from the Energy Information Administration. Daily data
on the VIX closing prices was gathered from the Chicago Board Options Exchange
website. The importance of the VIX is underlined in terms of the transmission of global
market uncertainty (Dutta, 2018). A higher VIX reflects COVID-19 and the Ukrainian
crisis, which depresses stock returns. Analyzing the volatility of stock market returns
requires calculating the standard deviation of returns from the stock market index as

follows:  SSdrt =Y¥~, (Rt—R)2/n—1
As: R¢= Ln(indexy/index )

Where R is stock returns, the index 1s EGX30 or EGX100 index, and t is time.

4.2 Methodology

Initially, the descriptive statistics of daily crude oil prices, EGX100, and EGX30 were
analyzed to identify the characteristics of the variables. Also, the Jarque-Bera test was used
to confirm the normal distribution of returns. The first step in the bivariate GARCH (p,q)
methodology is to specify the conditional mean and variance equations as follows (Brooks
& Rew, 2002):

The conditional mean equation is R=p+0R¢1+4

The conditional variance equation is h*= o+ae?—+Bh*—1

Where 1 and o are constants; a is the ARCH term, B; is the GARCH term, and & is the
error term. According to Bollerslev (1986), the parameters o and ; are assumed to be
greater than zero for a positive variance.

We set p=1 and q =1 according to the lowest AIC. Additionally, this is usually the option
that best fits financial time series and captures essential features of volatility. GARCH (1,1)

strikes a balance between capturing volatility dynamics and avoiding excessive complexity
(Bollerslev,1986)
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between oil prices and stock Prices in major sectors was negative and significant for all
sectors except the basic resources sector.

Table 1: The correlation coefficient between oil price & other variables
A. Based on period:

1% wave subsequent After Ukrainian
waves crisis

EGX30

Pearson 0.8629*** (. 255%** -0.4251%**
Kendall 0.6409***  (0.1749%** -0.3512%**
EGX100 0.3317*** (.1799*** -0.2193**

Pearson

Kendall 0.2244*** (. 1328*** -0.1722%*

B. Based on Sector (January 2020 — July 2022)

Bank Non- Basic Food, Real
bank resources Bev. & Estate
financial Tobacco
services

I wave 0.79%%% () 89%** 0.77%%* 0.86%** 0.80%**

Pearson

Kendall 0.51%*%* (. 70%** 0.51%** 0.68*** 0.609%**
Subsequent waves

Pearson  0.60%** (. 75%*%* 0.73%** -0.53%** () 38***
Kendall = 0.39***  (.51%%** 0.55%** -0.38%*** (. 29%**

Ukrainian crisis

Pearson ~ -0.45%**  -0.40%**  0.047 -0.331#%*  0.39%**
Kendall  -0.36*** -0.31***  (0.004 -0.279%**  0.30%**

Note(s): ***, ** and * denote significance levels at 1%, 5% and 10%, respectively.
Source(s): Author’s calculations using e-views software.
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Figure 2: Market Capitalization (Jan. 2020 — July 2022)
Source: EGX data
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However, the first round of sanctions imposed on Russia did not target oil supplies or
energy payments.

On May 30, 2022, the EU agreed to ban seaborne imports of Russian oil (which makes up
90% of EU oil imports) with a transition period of six months for crude oil and eight months
for refined products (Kajus et al., 2022). Eventually, the swift rise of the delta variant in
the UK caused oil prices to fall by mid-June.

3.4The Sectoral Analysis

The total market capitalization decreased by 11%, from EGP 708.1 billion in January 2020
to EGP 631.5 billion in July 2022 (according to the Egyptian Stock Exchange monthly
reports). The major sectors include real estate, banking, non-banking, food, and basic
resources, according to the highest share in market capitalization percentage. These sectors
collectively represent 70% of the total market capitalization in January 2020.

Figure (2) shows that the share of the banking sector in total market capitalization
decreased from 31.6% in January 2020 to 23.5% in July 2022, while that of the ‘food,
beverages, and tobacco’ sector decreased from 9.6% to 8%. In contrast, the non-banking
financial services sector share increased from 8.7% to 10.6% and the basic resources sector
from 10.4% to 14.6%. The highest decline was found in the non-banking financial services
sector (25% decrease during March 2020).

The Russian-Ukrainian crisis caused a sharp increase in oil prices; consequently, different
sectors were distressed, but the intensity of this downturn was less than that of the
pandemic. The correlation coefficients shown in Part B of Table 1 show a strong positive
correlation between oil prices and stock prices in the five major sectors during the first
wave of the pandemic. Hence, the pandemic exerted adverse effects on both oil prices and
stock market prices. During the second and third waves, crude oil prices increased
gradually, and the performance of the major sectors improved, except for banking and the
“food, beverage, and tobacco” sectors.

The banking sector’s market capitalization value experienced the largest decline compared
to other sectors; it decreased from EGP 223 billion in January 2020 to EGP 196.8 billion
just before the Ukrainian crisis, and it declined further to EGP 149 billion in July 2022.
The food sector’s market capitalization decreased by 23% from EGP 67.95 billion to EGP
52.3 billion in January 2022 and then decreased further to EGP 50.5 billion in July 2022.

After the Russian invasion of Ukraine, the sharp increase in oil prices and increasing
uncertainty adversely affected stock market performance. Therefore, the correlation

50



How Oil Price Shocks Affect the Egyptian Stock Market Performance in the Context of Recent Challenges

3.2The subsequent waves of the pandemic (November 22, 2020—February 23, 2022)

The rise in oil prices in the last quarter of 2020 followed an agreement among oil producers
to extend lower production. Despite the good news about finding COVID-19 vaccines,
crude oil prices fluctuated in 2021 as concerns were rising because of uncertain oil demand
and a second wave of rising infections. The moderation of the second wave and the
subsequent easing of restrictions caused the oil price to approach its pre-COVID values,
reaching 73.6 per barrel by the middle of 2021. The EGX100 EWI index rose by 12.65%
during the second quarter of 2021, as illustrated in Part B in Figure 1. OPEC+ started
gradually increasing supply in June 2021 as economies came out of lockdown, putting an
extra 400,000 barrels a day onto world markets. The highest monthly drop in the oil price
since September 2020 was in August, following growing concerns about the Delta
Coronavirus variant. The price decreased by 12% from $75 per barrel on August 1, 2021,
to $66 on August 19, 2021. Consequently, EGX30 and EGX100 experienced a large
decline in September 2021; EGX30 decreased by 7% and EGX100 by 8.5%.

As the third wave started, EGX30 witnessed a slight decline, but it rebounded quickly
compared to the previous waves. There was a weak positive correlation between oil prices
and both indices during the second and third waves of the pandemic, as the correlation
coefficient did not exceed 26% (part A in Table 1). Oil prices have risen gradually since
the beginning of 2022 because the increase in OPEC+ production was not enough to keep
up with demand. At the same time, stock market indices declined because of concerns
about the Russian-Ukrainian crisis.

3.3The Post-Russian invasion of Ukraine (February 24, 2022—July 1, 2022)

The Russian invasion of Ukraine in February 2022 disrupted the energy supply and caused
crude oil prices to jump to $128 per barrel on March 9, the highest level in almost ten years
(EIA, 2022). Part C in Figure 1 shows the accompanying weak performance resulting from
the increasing uncertainty that negatively affects global stock markets (Boungou & Yatie,
2022).

The results in Part A in Table 1 confirm the existence of a significant negative correlation
between oil prices and the Egyptian stock market indices during this period. Oil prices had
fallen by the end of March 2022 as China, the world’s largest oil importer, began its most
extreme COVID-19 lockdown in two years to control the growing number of cases in
Shanghai. Consequently, the US, UK, European Union (EU), Australia, and some Asian
nations immediately responded to international sanctions targeting Russia's economy.
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Figure 1: Oil price, EGX30 and EGX100

Source: US Energy Information Administration (EIA) and Egyptian Exchange (EGX) statistics.

The stock market indices began exhibiting the full effects of global turbulence in March;
EGX30 recorded a 7% decline following the announcement of the first death on March 9.
The closure of all schools and universities on March 15 constituted the worst decline (9%)
since January. The indices improved during May, but the increase in new global COVID-
19 cases by September 2020 (signifying the beginning of the second wave in the U.S.) sent
bad signals to global stock markets; EGX30 declined by about 7% during the second half
of October. Concerning the co-movement of oil price and stock market indices during the
first wave of COVID-19, both Pearson and Kendall coefficients revealed a significant,
strong positive correlation between oil price and EGX30, and the correlation was weaker
in the case of EGX100, as shown in Part A of Table 1. Reduced oil consumption during
this period decreased the barrel price, thus hurting the performance of stock markets
worldwide.
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prices; aggregate analysis may mask the heterogeneous performance of various sectors.
Therefore, examining the relationship between oil price and stock market performance at
the disaggregated level is essential. As the relationship between oil prices and financial
indicators could change depending on economic conditions, three successive periods were
analyzed: the first period represents the outbreak of COVID-19 until the end of the first
wave. The reason behind the differentiation between the first and other waves is the severe
impact of the first one. The second period represents the subsequent waves of the
pandemic. The third period represents the post-Russian invasion of Ukraine.

3.1 Oil prices and stock market indices during COVID-19’s first wave

Part A in Figure (1) plots oil prices, EGX30, and EGX100, starting from January 1, 2020
(the pre-COVID period), followed by the first wave of the pandemic that spans from March
8, 2020, to November 22, 2020. In 2020, energy markets suffered negative supply and
demand shocks, leading to severe oil price volatility. As China, the US, and Europe have
undertaken several containment measures, including lockdown and travel restrictions, oil
demand has drastically declined. A pandemic-triggered recession led to a supply shock due
to the oil trade war between the major oil-producing nations. Saudi Arabia and Russia
engaged in a price war, increasing oil production to gain market share.

The second quarter of 2020 marked a turning point in the history of the history of the oil
market, and the crude oil price reached its minimum on April 28, 2020, approaching $12
per barrel, the lowest since 2002.

Eventually, the OPEC+ reached a historic agreement in April 2020 to adjust overall oil
production downward. This agreement lowered the production scale and reduced the
volume of oil made available by 9.7 million barrels per day traded on the world markets.
Consequently, oil prices increased to $38.22 on May 30, 2020. By December 2020, oil
stocks in OECD countries had fallen for the fifth consecutive year, stabilizing the oil
market and accelerating the rebalancing process. EGX30 and EGX100 followed the same
path as oil prices, experiencing a downward trend during the first quarter of 2020 and an
upward trend during the second quarter.
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with oil markets; however, there is no evidence of such cyclical associations at higher
levels (Onour, 2012).

Jones and Kaul (1996) clarified the direct and indirect negative effects of an increase in oil
prices on stock market performance. The direct effect appears in the risk that such an
increase exerts on financial markets; as it strongly influences the future cash flow,
investment, and revenue of a firm. The indirect effect 1s reflected in the fact that inflation
reduces investors’ earnings expectations from the stock market, resulting in stock market
depreciation. Mokni (2020) noted that an oil price increase is expected to positively affect
stock markets in oil-exporting countries, as their income increases. In contrast, oil price
increases hurt stock markets in oil-importing countries because of the increasing cost of
production (Arouri & Nguyen, 2010; Jones et al., 2014).

Osah & Mollick (2022) differentiated between the short- and long-term effects of oil price
changes on stock returns and found a short-term negative effect on stocks for both oil
exporters and importers. However, the relationship was reversed in the long run for oil
exporters. Nevertheless, the effect might not appear at the aggregate level, as U.S. stock
market returns respond slightly to oil market shocks, although the energy and materials
sectors are affected (Perez, 2020). Therefore, it is important to note that the linkage
between oil price volatility and stock market indices varies considerably across sectors
(Badeeb & Lean, 2018; Fang & Egan, 2018). The energy-related sectors were positively
affected by oil price changes, whereas other sectors were either negatively affected or
unaffected. Banking stocks in Turkey benefited from the oil price increases from 2008 to
2016. In Europe, major sectors, such as energy, financial services, banking, and basic
resources, were mostly influenced by oil prices from January to July 2020.

In summary, oil price volatility adversely affects stock market performance through three
basic channels. First, a higher oil price increases the cost of production and reduces future
cash flows and dividends, leading to a decline in stock returns. Second, inflationary
pressures that accompany oil price hikes eventually lead to higher interest rates and
depressing stock prices. Uncertainty provides a third channel through which oil price
changes can alter stock market behavior.

3. Performance of the Egyptian Stock Market

In this section, a preliminary analysis of the influence of oil price fluctuations on the
Egyptian stock market performance is presented through graphical interpretation, Pearson's
correlation coefficient, and Kendall's tau, which are particularly suited for heavy tails in
high-frequency financial data. Sectors may be affected more than others by changes in oil
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Oil price fluctuations have a greater influence on stock markets in oil-importing countries
than in oil-exporting ones (Asteriou et al., 2013). Cunando & Gracia (2014) observed a
remarkable negative effect of oil price changes on stock market returns, while Perez (2020)
showed that U.S. stock market returns did not highly respond to oil shocks, except for the
energy sector. Since the available literature does not provide clear results concerning the
relationship between oil price shocks and stock markets, the novelty of this study lies in
examining the impact of oil price fluctuations on stock market performance in Egypt. Our
contribution 1s twofold: first, it addresses the impact of recent oil price changes on the
Egyptian stock market returns and volatility; second, it provides a preliminary assessment
of the impact of oil price shocks on the performance of major economic sectors. This study
tests three basic hypotheses: (i) oil price fluctuations have a significant impact on stock
market returns and volatility; (i1) oil price fluctuations have varying effects on major
sectors; and (ii1) there is volatility transmission between oil and stock markets.

This paper proceeds as follows; Section 2 reviews theory and literature. Section 3 provides
an overview of the Egyptian stock market performance before and after the recent surge in
oil prices. Section 4 includes the analytical and econometric methods used. Section 5
analyzes the results. Section 6 provides a discussion of the findings and concluding
remarks.

2. Theory and Literature

Oil price fluctuations are considered among the most important factors affecting stock
market volatility, but there seems to be no clear pattern in stock market reactions (Bastianin
et al., 2016; Zhang & Asche, 2014). The changes in oil prices during the global financial
crisis of 2008 affected most Middle East/North Africa (MENA) stock markets differently,
depending on whether the country was an oil importer or exporter, also on the level of
analysis (aggregate, sectoral, or firm-level).

Oil price movements reflect the global economic situation because of their close ties to
economic growth and, in turn, stock prices (Peiro, 2015). Baur et al. (2012) differentiated
between positive and negative oil price shocks; increased oil prices result in weak
economic growth prospects and, thus, lower stock prices and market returns. However, a
decrease in oil prices is an indicator of a general economic slowdown due to increasing
uncertainty, which appears in the form of postponing both investment and consumption
decisions (Atil & Mahfoud, 2021; Brown & Yiicel, 2002). At low oil price levels, stock
markets in major oil-exporting countries in the Middle East share common fluctuations
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Abstract

This study investigates the time-varying impact of oil price fluctuations on the performance
of the Egyptian stock market from 1 January 2020 to 30 June 2022. During this period, the
world witnessed two major shocks: COVID-19 and the Russian-Ukrainian crisis, which
reconfigured the global oil situation and played a significant role in the functioning of stock
markets. For an in-depth evaluation, the study assessed the impact of oil price fluctuations
on stock performance for major sectors by utilizing GARCH and EGARCH models.
Additionally, the BEKK-GARCH model measures the spillover transmission between oil
prices and the stock market. The results revealed a significant adverse effect of oil prices
and the fear index (VIX) on EGX100 and EGX30’s daily returns and volatility. The
banking, non-banking, and real estate sectors were the most affected. Moreover, a
significant bidirectional volatility spillover between the oil and stock markets was detected.
The results provide guidelines for investors and financial advisors to enrich their decision-
making processes concerning how to efficiently reallocate resources among different
economic sectors during periods of fluctuation. This study is among the first to address
recent oil price fluctuations’ impact on the Egyptian stock market returns and volatility,
emphasizing sectoral performance.

Keywords: BEKK-GARCH, oil price, stock market returns and volatility, sectoral analysis, Egypt.

1.Introduction

After the global economy was breathing signs of relief from the repercussions of COVID-
19, Russia's invasion of Ukraine led oil prices to rise, exerting a profound influence on
economic and financial activities around the world. The fact that these two countries are
major energy suppliers causes capital outflows from Emerging markets that suffered heavy
losses in 2021 and 2022. In Egypt, EGX30 fell by 5.95% and EGX100 Equal Weight Index
(EGX100 EWI) fell by 11.1% during the first quarter of 2022 (EGX quarterly report).
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7. Suggestion for Future research

The analysis of the relationship between remittance inflows and macroeconomic
instability can be expanded to analyze the impact of disaggregated remittance inflows
on economic growth and macroeconomic stability. In addition, the asymmetric impact
of macroeconomic instability on remittance inflows is recommended to be assessed in
future research.
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Figure 6: Plots of CUSUM and CUSUMSAQ statistics for coefficient stability

6. Conclusion and policy recommendations

Understanding the main determinants of remittances is crucial for helping policymakers
to design appropriate policies. This study investigates the impact of macroeconomic
instability on remittance inflows to Egypt using ARDL bounds testing procedure for the
time series data spanning 1980- 2021.

The findings of the study revealed the existence of cointegration between remittance
inflows, macroeconomic instability, real GDP per capita in the home country,
international oil prices, and exchange rate. Despite its severe negative consequences,
remittance inflows react positively to macroeconomic instability in Egypt. Furthermore,
remittances respond negatively to real GDP per capita in the home country, and
positively to international oil prices and exchange rate. These results support the
altruistic motive of remittances and provide evidence on their countercyclicality. They
are also consistent with the compensatory nature of remittances during the periods of
economic hardship whereas they work as an absorber to macroeconomic shocks.

These results have important implications for policy makers. First, policy makers should
adopt suitable economic policies to mobilize remittance savings and direct them towards
domestic productive investments. Second, although remittance inflows react positively
to macroeconomic instability, policy makers should keep on adopting macroeconomic
stabilization policies to avoid its negative consequences. In contrast to self-interest
remittances devoted to investment, altruistically motivated remittances are mainly
directed towards consumption. Therefore, maintaining macroeconomic stability and
improving the macroeconomic environment in Egypt is a necessary condition for
attracting self-interest remittances required for enhancing domestic investments and
hence, achieving economic growth.
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Table 4: Estimated long run and short run parameters of the ARDL model

Panel (A): Long run estimates

Variable  Coefficient Std. Error t-Statistic Prob.
MII 1.4481*** 0.199557 7.257032 0.0000
LnGDPPC -1.6590** 0.675567 -2.455735 0.0205
LnOILp 0.3181** 0.136455 2.331321 0.0272
LnEX 0.5505%** 0.136585 4.030713 0.0004
C 15.857*%* 6.317831 2.509976 0.0181
ECT:_4 -0.6631#** 0.103023 -6.436423 0.0000

Adjusted R-squared 0.8609
Panel (B): Diagnostic tests

Serial Correlation 3.6928[0.1578]
Heteroskedasticity 0.7591[0.6651]
Normality (Jarque-Bera) 2.231710.3276]

Notes: *** and ** indicate that the estimated coefficient is statistically significant at the 1% and 5%
respectively.
Source: Computed using E-views packages.

5.2.4. Diagnostic Checks

The results of the diagnostic checks are shown in Panel (B) of table (4). The
Lagrange multiplier (LM) test of residual serial correlation statistic and the F-
statistic of the Breusch-Pagan-Godfrey test applied to test homoscedasticity
provide no evidence of serial correlation or heteroskedasticity in the error term.
In addition, Jarque-Bera’s normality test shows no evidence to reject the
normality assumption.

The cumulative sum of recursive residuals (CUSUM) and the CUSUM of
squares (CUSUMSAQ) tests are applied to examine parameter stability. Figure (6)
plots the CUSUM and CUSUM of squares statistics for examining the stability
of the estimated long-run relationship. The results indicate all the estimated long-
run parameters are stable since the plots of the two statistics fell consistently
within the 5% significance critical bounds.
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5.2.3. Estimation of Long run relationship and short run dynamics.

Table (4) reports the estimated coefficients of the specified ARDL model. The estimated
long run coefficients presented in Panel (A) of the table reveal that the long-run
elasticities of the macroeconomic instability and exchange rate are significant at the 1%
significance level while the long-run elasticities of GDP per capita and the international
oil price are significant at the 5% significance level. Macroeconomic instability has a
positive statistically significant influence on remittances in the long run. A percentage
point increase in macroeconomic instability index increases remittances by 145%,
ceteris paribus. This result suggests the dominance of the altruistic motive and supports
the compensatory nature of remittances since the economic hardship at the home
country stimulates migrants to increase their remittances to financially support their
families. This result is consistent with the findings of Akcay and Karasoy (2019).

The level of economic activity in the home country has a negative statistically
significant effect on remittance inflows to Egypt. Holding other factors constant, an
increase in the real GDP per capita by 1% decreases remittance inflows by 1.66% at 5%
significance level. This result supports that altruism is the motivating factor for
remittances in the long run. Accordingly, remittances are countercyclical and act as an
absorber to macroeconomic shocks. On the other hand, the level of economic activity
in the host country is found to have a positive statistically significant effect on
remittance inflows. Where, a 1% increase in oil prices raises remittance inflows by
0.32% in the long run at 5% significance level.

Concerning the exchange rate, the results reveal that there is a positive and statistically
significant association between the exchange rate and remittance inflows, whereas an
increase in exchange rate by 1% results in an increase of remittance inflows by 0.55%
at 1% significance level. This means that depreciation of the domestic currency triggers
remittance inflows, which could grant insurance against balance of payment crisis. This
result could be attributed to the exchange rate pass-through to consumer prices in the
Egyptian economy (Elsharkawy and Elroukh, 2023).

The error correction term is negative and statistically significant at 1% significance
level. It shows a relatively high speed of convergence in the long run dynamics of the
variables. It indicates that around 66% of last period’s disequilibrium is corrected in the
current period. The adjusted R2= 0.86 which reflects the goodness of fit of our model.
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Table 2: Augmented Dickey-Fuller (ADF) unit root test

Variable ADF-statistic
Level First difference

Constant Constant and trend Constant
LnREM -2.0900 -1.8476 -5.791 7%
MII -1.5678 -1.9317 -7.5307%**
LnGDPPC -0.9766 -3.7791** -4.0388**
LnEX -1.2023 -3.1417 -3.5907**
LnOILP -1.0560 -2.3164 -6.2804**

Notes: *** and ** indicate that the estimated coefficient is statistically significant at 1% and 5% respectively.
Source: Computed using E-views packages.

5.2.2. The bounds test for cointegration. Three lags are chosen as a maximum for the
specified model and the optimal number of lags (1, 3, 0, 0, 2) are selected based on
AIC criterion. The results of the bounds test for cointegration are demonstrated in
table (3). The results reveal a long-run cointegration relationship between
remittance inflows, macroeconomic instability index, real per capita GDP,
international oil price, and exchange rate since the F-statistic is greater than the
upper bound of the critical value at the 1% significance level.

Table 3: Results of the Co-integration bounds test

F-Bounds Test Null Hypothesis: No levels relationship
n=35 n=40
St":l“teissttic Value Significance 10) 1(1) 10) 11
10% 2.46 3.46 2427 3.395
F-statistic | 5.8584*** 5% 2.947 4.088 2.893 4
1% 4.093 5.532 3.967 5.455

Note(s): The lower and upper bound critical values are obtained from Pesaran ez al. (2001).
Source: Computed using E-views packages.
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there are three eigenvalues: 1.84, 0.81 and 0.35 respectively. For each eigenvalue, there
is an eigenvector. The principal components obtained from first, second and third
eigenvectors are PC1, PC2 and PC3 respectively.

Table 1: Principal component analysis for the macroeconomic stability Index

Eigenvalues: (Sum = 3, Average = 1)
Cumulative  Cumulative

Number Value Difference  Proportion Value Proportion

1 1.8400 1.0302 0.6133 1.8400 0.6133

2 0.8099 0.4598 0.2700 2.6499 0.8833

3 0.3501 — 0.1167 3.0000 1.0000

Eigenvectors (loadings):
Variable PC1 PC2 PC3

Inf 0.4470 0.8751 0.1849
Deficit 0.6530 -0.1779 -0.7361
Debt 0.6113 -0.4498 0.6510

Notes: PC: principal component, Inf: inflation rate, Deficit: fiscal deficit, and Debt: external debt stocks.
Source: Computed using E-views packages

The proportions of variance representing the ratio of each eigenvalue to their sum show
that PC1, PC2 and PC3 explain 61.33 %, 27% and 11.67% of standardized variance
respectively. The highest eigenvalue of the principal components corresponds to the
higher standardized variance. Since PC1 is the only principal component that has an
eigenvalue greater than 1, it is considered for the analysis and the macroeconomic
instability index is estimated using the weights assigned to the first principal component
of each dimension. The first principal component (PC1) consists of a linear combination
of inflation rate, fiscal deficit, and external debt stocks with weights obtained from the
first eigenvector: 0.447, 0.653, and 0.611 respectively.

5.2. Empirical results
This section presents the empirical results of the econometric model applied in the study.

5.2.1. Stationarity tests.
The results of the augmented Dickey-Fuller (ADF) unit root test are presented in
Table (2). The results show that none of the included series is integrated of order
(2). All the included variables are non-stationary at levels but stationary at their
first differences except for the real gross domestic product per capita (LnGDPPC)
which is stationary at level at 5% significance level. This makes the bounds testing
approach suitable for examining co-integration between the included variables.
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run relationship among the variables. On the other hand, if the computed F-statistic is
less than the lower bound value, the null of no co-integration cannot be rejected. Finally,
if the computed F-statistics lies between the lower bound and upper bound, the test is
inconclusive.

Once cointegration is established between variables, the long-run relationship can be
estimated using the ARDL (p, g, m, n, s) represented in equation (4) as follows:

LnREM, = By + Xi_,  ByLnREM¢_; + ¥,  BpMIl,_; + ¥, B3 LnGDPPC,_; +
‘o1 BailnOILP_;+ ¥i;  PsilnEX, i + p; (4)

Where, [, is the drift term, Bi;, i, B3i,Pai»and Bs; are long run elasticities,
p,q,m,n,s are the optimal lags of regressors
LnREM;, MII;, InGDPPC,, LnOILP,, and LnEX, respectively, p, is an error term.
Finally, the short-run dynamic parameters are obtained by estimating the restricted
error correction model (ECM) as in equation (5).

ALnREM, = ay + Xf_,  ayALnREM,_; + X1,  ayAMIl,_; + ¥, a3 ALnGDPPC,_; +
Yy ayALnOILP_+ 33, asALnEX, i+ @EC,_y + i (%)

Where, o reflects the short-run dynamic coefficients and ¢ captures the speed of
adjustment needed to restore equilibrium over the long run following a shock to the
system.

Finally, the model must undergo several diagnostic checks to examine the reliability of
the estimated ARDL model. These checks are the Lagrange multiplier (LM) test of
residual serial correlation, Jarque-Bera’s normality test and the Breusch-Pagan-
Godfrey’s heteroskedasticity test. Additionally, stability diagnostics checks as the
cumulative sum of recursive residuals (CUSUM) test and the cumulative sum of squares
of recursive residuals (CUSUM of squares) test are conducted to ascertain the stability
of the estimated model.

5. Results and Discussion

This section presents the results of the study; it is divided into two subsections. The first
subsection explains the results of the principal component analysis used for developing
the macroeconomic instability index. The empirical results of the estimated econometric
model are presented in the second sub-section.

5.1. Principal Component Analysis for Macroeconomic Instability Index
Table (1) reports the results of the principal component analysis (PCA). Through the
PCA, eigenvalues for each principal component are estimated. As shown in the table
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the ministry of finance (MOF) and the Egyptian Central Agency for Public Mobilization
and Statistics (CAMPAS), while the annual data for international price of Dubai crude
oil is extracted from the world bank commodity price data (the pink sheet).

4.3. Econometric methodology

The empirical analysis starts by assessing the stationarity status of the variables by
applying the augmented Dickey-Fuller (ADF) unit root test to ascertain that none of the
included series is integrated of order (2). After determining the order of integration of
each of the included variables, co-integration between the variables is examined using
the bounds testing approach of the autoregressive distributed lag (ARDL) model
proposed by Pesaran and Shin (1996) and Pesaran ef al. (2001).

The ARDL model offers some advantages over the traditional cointegration techniques.
First, it establishes co-integration among the underlying variables of interest irrespective
of their order of integration. Second, it allows different variables to take different
optimal lag lengths, while this is not possible in traditional models. Third, it is used to
estimate long run as well as short run coefficients. Fourth, it provides robust results in
the case of small samples. Finally, it addresses the endogeneity problem.

The ARDL model involves applying several steps. First, the Akaike information
criterion is used to identify the optimum order of lags of the model. The second step is
establishing co-integration via the bounds test, which involves estimating the
conditional unrestricted error correction (UECM) form. Following Pesaran etz al. (2001)
the error correction representation of the ARDL model is as follows:

ALnREM, = ag + Y5, ayALnREM,_; + X1,  apAMIl_; + ¥, a3, ALnGDPPC,_; +
n auALnOILP_; +Y5_, as,ALnEX,_; + B LnREM,_; + B,MIl,_;+ B3 LnGDPPC,_, +
BaLnOILP,_; + BsLnEX,_,+ €, 3)

Where, a is a drift term, A is the first difference operator, ay;, @y;, a3, a4; and as; are
the short run dynamic coefficients of the underlying ARDL model, with lag length p, q,
m, n, and s respectively, B, B2, f3, P4, and 5 are the long-run multipliers, and €; is a
white-noise error term.

The Wald test (F-test) is then used to establish if there is a long-run relationship among
the series. The null of no cointegration, Hy = $; = f, = 3 = B4 = 5 = 0, is tested
against the alternative that at least one of f;, i = {1,2,3,4,5} is not equal to zero. The
computed F statistic is compared to the critical values provided by Pesaran et al. (2001)
and Narayan (2005) for the hypothesis tests. If the computed F-statistic exceeds the
upper bound value, we will reject the null hypothesis and conclude that there is a long-
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Where, REM is remittance inflows (expressed as a ratio of home country GDP), MII is
a composite macroeconomic instability index, GDPPC is the real GDP per capita used
as a proxy for the level of economic activity in the home country, Oilp is the
international price of Dubai crude oil (US$ per barrel) used as a proxy for the level of
economic activity in host countries, EX is the nominal exchange rate (LE/ US$), and €,
is the standard random error term.

Theoretically, the relationship between remittance inflows and macroeconomic
instability is influenced by the motive behind remittances. For instance, if the altruistic
motive dominates, macroeconomic instability in the home country might have positive
impacts on remittance inflows. When the altruistic motive dominates, macroeconomic
instability in the home country can lead to increased vulnerability and economic
hardship for migrants' families, potentially prompting migrants to boost remittance
inflows. On contrast, if the investment motive prevails, macroeconomic instability may
raise economic uncertainty, and discourage migrants from investing at their home
countries and hence reduce their remittances (Elbadawi and Rocha, 1992; El-Sakka and
McNabb, 1999; Ak¢ay and Karasoy, 2019).

The level of economic activity in the home country is expected to affect remittances
negatively if the altruistic motive dominates and positively if remittances are mainly for
investment purposes (Lucas and Stark, 1985; Osili, 2007). Moreover, a higher level of
economic activity in the host countries is expected to increase migrants’ employment
opportunities, wages, and hence, remittances to their home countries (Bettin ez al. 2012;
Artal-tur et al., 2014).

The impact of exchange rate (EX) on remittances is determined by two opposing effects:
wealth and substitution effects (Faini, 1994). According to the wealth effect,
depreciation of domestic currency increases migrants’ purchasing power and wealth (in
terms of domestic currency), so, their remittances would increase for investment
purposes. On the other hand, exchange rate depreciation makes goods and services
relatively cheaper (in terms of foreign currencies), thus migrants would remit less for
supporting their families (Bouhga-Hagbe, 2006). From the substitution effect
perspective, depreciation often leads to inflation, making goods and services more
expensive in the home country. This would encourage migrants to increase their
altruistically motivated remittances (Bleaney and Tian, 2019).

The annual data of remittance inflows, real GDP per capita, official nominal exchange
rate, inflation rate, and external debt stocks is outsourced from the World Development
Indicators (WDI) by the World Bank. The annual data of fiscal deficit is obtained from
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income distribution and discourage investment. Large and persistent fiscal deficits can
lead to high government debt that crowds out private investment slowing down
economic growth. High external debt can make a country vulnerable to external shocks
and limit its policy options. The multidimensional approach offers distinct advantages.
First, there's no universally accepted single indicator for macroeconomic instability.
Second, unlike a single measure like inflation, this index incorporates multiple
variables, providing a more holistic view of Egypt's internal and external vulnerabilities
and risks.

The multidimensional approach offers distinct advantages. First, there's no universally
accepted single indicator for macroeconomic instability. Consequently, unlike a single
measure like inflation, this index incorporates multiple variables, providing a more
holistic view of Egypt's internal and external vulnerabilities and risks.

The data set of each indicator is normalized by the “minimum-maximum” approach to
smooth out their different scales without distorting differences in the ranges of their
values and to transform the highly skewed indicators. The normalized value of each
indicator lies between 0 (representing the lower end) and 1 (representing the top end)
(Yorulmaz, 2018).

After normalization, principal component analysis is applied to derive the dimension's
weights for the overall macroeconomic instability index. By assigning the extracted
weights (W;) to the three dimensions, the macroeconomic instability index (MII) is
constructed by the following a linear function:

MII = W1D1 + WzDz + W3D3 (1)

Where, MII: Macroeconomic instability Index, D;, D,, and D5 capture the inflation,
fiscal deficit, and external debt dimensions of macroeconomic instability, respectively.
It is worth mentioning that the higher value of the index indicates a higher degree of
macroeconomic instability and vice versa.

4.2. Model specification and Data

Following El-Sakka & McNabb (1999) and Abbas et al. (2017), this study employs the
extended model in equation (2) to estimate the impact of macroeconomic instability on
remittance inflows within a multivariate approach that captures other macroeconomic
determinants of remittances. The specified model can be expressed by the following
equation:

REMt = ]/0 + ylMIIt + yzGDPPCt + )/30llpt + )/4_EXt + Et (2)
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The relative importance of migrants’ remittances is evaluated based on its share to GDP.
Figure (4) displays migrants’ remittances, foreign direct investments (FDI), and official
development assistance (ODA) as shares to Egypt’s GDP during the period (1980-
2021).
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Figure 4: Sources of foreign capital inflows to Egypt during (1980-2021)
Source: World bank development indicators database.

Compared to other sources of foreign capital, remittances contributed by the largest
share during most of the period under investigation except for the subperiods (1990-
1992) and (2005-2008). The average shares of remittance inflows, foreign direct
investments and official development assistance were around 7.2%, 2.4% and 3%
respectively.

4. Methodology
Before assessing the impact of macroeconomic instability on remittance inflows to

Egypt, the degree of macroeconomic instability should be measured first. To assess the
impact of macroeconomic instability on remittance inflows to Egypt, we must first
measure its degree. This section is structured accordingly, with three subsections. The
first subsection details the process of constructing a macroeconomic instability index.
The second subsection explains the specification of the econometric model used in the
study. Finally, the third subsection demonstrates the empirical methods employed.

4.1. Measuring macroeconomic instability in Egypt

This study constructs a multidimensional index for measuring the degree of
macroeconomic instability in Egypt. This multidimensional index captures monetary,
fiscal, and external vulnerability dimensions of macroeconomic instability. The index
construction is based on a linear combination of three indicators: inflation rate, fiscal
deficit (expressed as a percentage of GDP), and external debt stocks (expressed as a
percentage of GDP). High inflation rates erode purchasing power, reduce equality of
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Figure (3) demonstrates the evolution of remittance inflows to Egypt during the period
(1980-2021). During this period, migrants’ remittances increased substantially from US
$2.7 billion in 1980 to US $31.5 billion in 2021 at an average annual growth rate of
8.5%. Over this period, official remittances have been remarkably influenced by
domestic as well as international economic and political conditions. In the early 1980s,
remittances witnessed an upward trend due to the increase in demand for labor in GCC
countries which resulted from a rise in international oil prices. In the second half of
1980s, remittance inflows experienced fluctuations till 1992. The relative instability of
remittances during that period was mainly attributed to the fall in oil prices, adopting
policies of substituting foreign labor with national labor and replacing Egyptian labor
with Asian workers in GCC countries (Ghoneim, 2010). By the end of the first Gulf
war, remittances started to gradually recover. It reached around 14.6% of GDP in 1992.
Following this peak, remittances decreased for almost a decade due to the drop in oil
prices followed by the collapse of the East Asian financial market in 1997. In the first
half of the 2000s, remittances were almost stable and averaged US $3 billion during the
period (2000-2003). After the sharp devaluation of the Egyptian pound in 2004,
remittances started to increase steadily reaching US $8.7 billion in 2008, however, it
slightly declined to US $7 billion in 2009 as a result of the world financial crisis.
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Figure 3: Remittance inflows (current US §) to Egypt during (1980-2021)
Source: World bank development indicators database.

Despite the political, social, and economic instability that followed the 2011 revolution,
remittance inflows to Egypt increased significantly to reach US $18.3 billion in 2015.
Furthermore, remittances unexpectedly jumped to US $24.7 billion after the second
devaluation of the domestic currency in 2016. Afterwards, official remittances
continued to increase at an average annual growth rate of 12%. In 2021, remittance
inflows to Egypt have increased by around 10.5% to register US $31.5 billion.
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3. Remittance Inflows to Egypt

Egypt is one of the top emigration countries in the world. Emigration from Egypt was
mainly driven by internal economic factors, including poverty, low standard of living,
unemployment, in addition to oil booms in Gulf Cooperation Council (GCC) which
stimulated their demand on Egyptian labor. In 2022, remittances to Egypt registered US
$29 billion. As shown in figure (1) Egypt is largest recipient of remittances in the Middle
East and North Africa (MENA) region and the sixth largest recipient in the world
following India (US $111 billion), Mexico (US $61 billion), China (US $51 billion),
Philippines (US $38 billion), and Pakistan (US $30 billion) (Ratha et al., 2023).

A. Top recipients in MENA region B. Top recipients in the world
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Figure 1: Top recipients of remittances in 2022
Source: Adapted from Ratha et al., (2023).

Egyptian migrants are mainly concentrated in few oil exporting Gulf countries. As
shown in figure (2), the GCC countries are the major source of remittance inflows to
Egypt, contributing by more than 73% of Egypt’s total remittances. In 2021, Saudi
Arabia contributed 25.8%, followed by the United Arab Emirates (25.7%), Kuwait
(12%), and Qatar (5.6%), while remittances from Bahrain and Oman together were
around (4.5%). Concludingly, the geographical concentration of remittance inflows

makes Egypt highly vulnerable to external economic and political shocks that might
take place in these countries.
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Figure 2: Distribution of remittance inflows to Egypt by destination
Source: KNOMAD/World Bank Bilateral Remittance Matrix 2021, December 2022.
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misery index as a proxy for macroeconomic instability, found a positive relationship
between macroeconomic instability and remittance inflows. Using inflation as a proxy
for macroeconomic instability, Buch and Kuckulenz (2010) showed that remittances
and domestic inflation are not significantly related for a sample of 87 developing
countries. However, Abbas, et al., (2017) revealed a negative association between
inflation rates and remittances in Pakistan. A similar conclusion is presented by Guetat
and Sirdi, (2017) for the Middle East North Africa (MENA) region.

In Egypt, El-Sakka and McNabb (1999) investigated the macroeconomic determinants
of migrant's remittances. The results of their study suggest that interest rate differentials,
exchange rate, black market premium are significant determinants of official remittance
inflows. Al-Mashat and Billmeier (2012) explored the effect of pull and push factors on
migrant's remittances using the Vector Error Correction Model (VECM). They found
that both oil price (used as a proxy for the host countries’ economic activity) and GDP
growth in the home country promote remittance inflows, while inflation rate, interest
rate, exchange rate, and credit to private sector have no significant effect on remittance
inflows. In addition, Artal-Tur, et al. (2014) applied their model on MENA region
countries, including Egypt. They concluded that GDP per capita and unemployment
rates in the home country, and GDP growth rates in the host countries positively impact
remittances. However, domestic credits to private sector, unemployment rates in the
host countries, and interest rate differentials have a negative effect on remittance
inflows. Using Vector Error Correction Model (VECM), Khodeir (2015) concluded that
real GDP per capita and money supply have positive impact on remittances inflows,
meanwhile oil prices and exchange rate negatively affect them. The results of Akgay
and Karasoy (2019) revealed that economic growth in the home country has no
significant 1mpact on remittances. Remittances are positively associated with
macroeconomic instability, oil prices, domestic currency depreciation and economic
growth in the host countries, while they are negatively associated with financial
development.

According to the World Bank (2005), macroeconomic instability can be projected
through the behavior of key macroeconomic variables and their volatilities. In Egypt,
high inflation rates, fiscal deficit and external debt are recognized as major causes of
macroeconomic instability. This study advances the field by constructing a
comprehensive index for macroeconomic instability in Egypt, incorporating key
indicators like inflation rate, fiscal deficit, and external debt. This allows us to estimate
the impact of overall macroeconomic instability, rather than individual factors, on
remittance inflows.
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domestic interest rates, exchange rate systems, financial development, and liberalization
of financial markets. The dominance of these factors indicates that remittance inflows
are a function of economic policies in the home country. On the other hand, external
factors pushing remittances include the income levels in the host countries. In contrast
to pull factors, the significance of push factors limits the ability of economic policies to
attract remittance inflows.

In the empirical literature, numerous factors are identified as macroeconomic
determinants of remittances such as inflation, interest rates differentials, exchange rates,
incomes of home and host countries, financial development, and economic and political
stability (Elbadawi and Rocha, 1992; Hagen-Zanker and Siegel, 2007; Adams Jr, 2009).
These factors can be categorized into five main groups, as identified by Spatafora and
Aggarwal (2005): first, the economic activity in the migrants' host country; second, the
economic activity in the migrants' home country; third, economic policies and
institutions in the home country; fourth, general risks in the migrants' home country;
fifth, investment opportunities.

Macroeconomic instability refers to the situation when “the domestic macroeconomic
environment is less predictable” (World Bank, 2005, p. 93). It does not only undermine
the quality of macroeconomic policies, but also it hampers capital accumulation, distorts
resources allocation and investment decisions and hence, impedes economic growth.
Literature on the impact of macroeconomic instability on remittances is scarce, creating
a gap in our understanding of this important relationship. This may be due to the absence
of a comprehensive indicator for macroeconomic instability. Using inflation rate as an
indicator of macroeconomic instability, two main contradicting channels of effect were
identified: First, inflation may stimulate migrants to increase their remittances through
reducing the purchasing power of their families in their home countries. In addition,
inflation and hard economic conditions in the home countries might prompt migration
to foreign countries and increase migrants stock causing remittance inflows to increase
(Ali et al., 2015). Second, from a migrant’s perspective, higher level of inflation
involves higher degree of uncertainty, which lowers the rate of return on investments in
the home economy and reduces investment-induced remittances (Buch and Kuckulenz,
2010). In their study, Spatafora and Aggarwal (2005) showed that macroeconomic
instability, exchange rate restrictions and black-market premia may deter migrants from
sending remittances or divert remittances away from formal channels toward informal
ones.

The few previous empirical studies that investigated the effect of macroeconomic
instability on remittance inflows provided mixed results. In Turkey, Akc¢ay (2018) using
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a single indicator for macroeconomic instability, the constructed multidimensional
index combines multiple variables to provide a more comprehensive indicator of
internal as well as external risks and vulnerabilities.

Following this introductory section, section 2 gives a brief overview of the theoretical
and empirical literature. An analytical overview of remittance inflows to Egypt is
presented in section 3. The adopted methodology is illustrated in Section 4. The results
are reported, interpreted, and evaluated in Section 5. Finally, Section 6 concludes and
provides some policy recommendations.

2. Theoretical background and empirical literature review
The theoretical debate on the determinants of remittances was provoked in the mid-

1980s by Lucas and Stark (1985). Since then, empirical studies have distinguished
between two major motives behind remittances: altruism and self-interest. In their
seminal paper, Lucas and Stark (1985) classified the microeconomic determinants of
remittances into three categories; pure altruistic motives, pure self-interest motives and
tempered altruistic or enlightened self-interest motives. They argued that under the pure
altruistic motive, remittances are primarily driven by migrants’ concern about
improving the welfare of their families at home countries, whereas migrant’s utility is
derived from the utility of the dependent households. Remittances may also serve as
insurance to households, whereby the migrants are expected to support their family
members at home countries against income shocks. In this case, remittances are
predictable and behave countercyclically to economic conditions in the home country.
On the other hand, the pure self-interest motive, also known as the investment motive,
describes remitters’ aspiration to accumulate assets at their home countries and their
decisions to allocate their savings and investments between home country assets and
host country assets. Under this motive, remittances would be highly susceptible to
interest rate differentials, political stability, and economic uncertainty and display a
procyclical pattern. Finally, tempered altruism or enlightened self-interest describes the
mutually beneficial agreements between the migrants and their families at home. In this
case, remittances are regarded as a means of payment for the services provided to
migrants by their families during migration, or repayments of loans used to finance their
migration (Poirine, 1997; Antoniades et al., 2018).

From another perspective, the drivers of international remittance inflows can be
classified into internal or domestic factors (known as pull factors), and external factors
(known as push factors) (Fernandez-Arias, 1996; Schoorl ef al., 2000; Al-Mashat, and
Billmeier 2012;). Internal factors pulling remittance inflows to an economy include the
level of economic activity in the home country, macroeconomic stability, inflation,
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In the fiscal year 2021/2022, remittances dwarfed other sources of foreign capital,
reaching around five times the size of Suez Canal revenues and more than double
tourism revenues. In addition, remittances contribution to GDP have surpassed that of
foreign direct investment and official development assistance since 2010.

Macroeconomic instability, by imposing uncertainty on the overall economic
environment, negatively impacts productivity, employment, investments, economic
growth, government budgets, and debt sustainability. Additionally, the inflationary
impact of macroeconomic instability erodes the purchasing power, leading to a decline
in living standards, reducing the equality of income distribution, increasing poverty and
economic hardship.

One of the distinctive features of remittances is that they are less volatile compared to
other sources of foreign capital. Migrants' remittances have demonstrably remained
stable even during times of crisis. Unlike FDI, remittance inflows to Egypt showed a
relatively stable pattern during the periods of the international financial crisis, 2011
revolution, and post Covid-19. Chami, et al. (2003) argue that remittances are
compensatory in nature, whereas they may act as a hedge against income shocks and
adverse economic conditions in the home countries.

The main purpose of this study is to examine how remittance inflows respond to
macroeconomic instability in Egypt during the period (1980-2021) while accounting for
other determinants such as income level in the home country, international oil prices,
and exchange rate. The study tests the hypothesis that there is a positive relationship
between macroeconomic instability and remittance inflows in Egypt.

This study contributes to the extant literature in two ways. First, it uncovers the impact
of macroeconomic instability on remittance inflows. Apart from Akcay and Karasoy
(2019), there is a lack of research in the relationship between macroeconomic instability
and remittances especially in the context of Egypt. In this respect, the study fills a gap
in the literature. Second, this study constructs a multidimensional index for
macroeconomic instability in Egypt and estimates its impact on remittance inflows.
Previous studies mostly used inflation rate (Buch and Kuckulenz, 2010; Guetat and
Sridi, 2017), total reserves (Khodeir, 2015), external debt, and fiscal deficit (Abbas et
al.,2017; Bettin et al., 2017) separately as indicators for macroeconomic instability and
only few studies used bidimensional composite indices (Akgay, 2018; Akc¢ay and
Karasoy, 2019). In contrast, this study used principal component analysis (PCA) to
construct a comprehensive index combining the most important indicators of
macroeconomic instability: inflation rate, fiscal deficit, and external debt. Unlike using
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The Impact of Macroeconomic Instability on Remittance Inflows to
Egypt during the Period (1980-2021)

Dr. Rania Elsharkawy”

Abstract

This paper examines how macroeconomic instability impacts remittance inflows to
Egypt over the period (1980-2021). The study constructed a comprehensive
macroeconomic instability index using principal component analysis (PCA). An
autoregressive distributed lag (ARDL) bounds testing approach is employed to estimate
the impact of macroeconomic instability on remittance inflows. The results revealed
that macroeconomic instability has a positive and statistically significant impact on
remittance inflows to Egypt. Furthermore, remittances respond negatively to real GDP
per capita in the home country, and positively to international oil prices and exchange
rate. These results are consistent with dominance of the altruistic motive of remittances
and provide evidence on their countercyclicality. The results reveal the compensatory
reaction of remittances to the negative consequences of macroeconomic instability
during the periods of economic hardship and their role in absorbing macroeconomic
shocks. Although macroeconomic instability induces altruistically motivated
remittances, government policies are required to mobilize remittance savings, attract
investment-induced remittances, and direct them towards domestic productive
investments.

Keywords: macroeconomic instability- remittances inflows- principal component analysis- ARDL
bounds testing — Egypt.

1. Introduction

Over the past few decades, disturbances in foreign capital inflows became one of the
urgent challenges facing developing countries with low levels of domestic savings.
Remittances represent a significant part of foreign capital inflows, exceeding Foreign
Direct Investment (FDI) and Official Development Assistance (ODA) in many
developing countries. As defined by (Carling, 2005, p. 79), remittances are generally
understood as “transfers of value by emigrants or their descendants to their country of
origin”. According to this broad definition, remittances include not only monetary
transfers but also in-kind, and informal transfers. In this paper, remittances are precisely
defined as personal monetary transfers from migrants to their home countries.

* Assistant Professor of Economics- Faculty of Economic Studies and Political Science- Alexandria University
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effect of the “structure” of external debt, rather than its level, on economic growth as
well as assess the economic and social profitability of the borrowed funds.

Despite efforts to improve governance, some MENA countries haven't seen the desired
outcomes. For example, Algeria implemented anti-corruption legislation to curb
bribery in the public sector. Additionally, several MENA countries have signed the
United Nations Convention Against Corruption (UNCAC) aiming to promote good
governance. However, these initiatives haven't necessarily translated into effective
implementation or significant reductions in corruption. Additionally, an anti-corruption
institution was established in Morocco and Jordan in 2006 (Haykal, 2017).
Furthermore, Egypt took significant steps to curb corruption where the country issued
its National Anti-Corruption Strategy (2014-2018), followed by the second issue
covering the period (2019-2022). Lately, in December 2022, the third version of the
Anti-Corruption Strategy covering the period (2023-2030), was released. > Moreover, a
National Anti-Corruption Academy was established in Egypt with the aim of
developing and publishing studies related to curbing corruption; offering an academic
master in the field of governance and fighting corruption, as well as providing relevant
training courses to the various segments of the society, including public officials,
private sector, and civil society organizations.> Despite those efforts, the MENA
countries are still suffering from high levels of corruption that are reflected in their
ranks in the relevant indicators.

Based on the analysis, the MENA countries are in need to formulate policies to curb
corruption and address their weak performance in the governance-related indicators.
Effective practices that were adopted by different countries could help with shaping
sound policies in this respect. These practices include the ones developed by the
European Union which comprise promoting the availability and accessibility of data in
a transparent manner and making sure of availing “public information™ to all citizens.
This is in addition to putting in place rules and regulations that help in achieving this
objective. Moreover, the coordination of efforts among the different governmental
entities and the involvement of citizens in the implementation process of governance
reforms and anti-corruption practices is of paramount importance for the effectiveness
of such practices. Finally, endorsing integrity and promoting it within public and private
sector organizations through “codes of conduct” will indeed help embed it as a
cornerstone in the MENA region countries (European Commission, 2023).

2 Administrative Control Authority: www.aca.gov.eg
3 National Anti-Corruption Academy: https://academy.aca.gov.eg
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The estimated ECT in the first specification was negative and significant, with a value
of -0.666. This indicates that the system adjusts any disequilibrium towards the long-
run equilibrium status at 66.6% speed of adjustment. In other words, around 66.6% of
the disequilibrium from the long run relationship is corrected each year. As for the
second specification, the ECT was also found to be negative and significant, indicating
that around 66.5% of the disequilibrium in a given year is corrected in the following
year. With regard to the short-run dynamics, there is a short-run causal relation that
goes from population to GDP annual growth in the two specifications, at 10% level of
significance.

To sum up, the findings of this study prove the existence of a long run, cointegration,
relationship between the examined variables. Moreover, the results of one of the two
specifications estimated support our research hypotheses, where a positive and
significant relationship between external debt and economic growth was found along
with a positive and significant impact of the governance indicator “control of
corruption” on this relationship.

6. Conclusion and Policy Implications

The main objective of this research was to examine the relationship between external
debt and economic growth in selected MENA countries and to investigate if certain
governance indicators, namely control of corruption and political stability, affected this
relationship. The paper’s findings indicated a positive significant impact of external
debt on economic growth in the specification that includes the control of corruption.
However, the magnitude of the impact was found to be minor. Moreover, adding the
control of corruption improved this relationship, as evidenced by the obtained estimated
coefficients, but again with a small magnitude.

It is noteworthy that the observed positive relationship between external debt and GDP
growth could turn into a negative one after a certain threshold (i.e., certain external
debt-to-GDP ratio) which could be examined in future studies. Furthermore, the
obtained positive results should be complemented with other studies that examine
whether or not the countries’ debt levels are on sustainable paths. For instance, a recent
debt sustainability assessment for Egypt by the IMF highlighted that the country’s debt
is sustainable but “not with high probability”, due to the risks related to the considerable
financing requirements and debt service, along with expected lower growth in the
medium term (IMF, 2023). Additionally, another important angle to examine is the
importance of attaining the primary balance, in order to keep the debt-to-GDP ratio at
the same standing point (Yoshino et al., 2018). Future studies could also consider the
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Table 7: Panel VECM Results: Specification 1

Regressand Short run Long run
Variable AGDPG(-1) AGFCGDP(-1) ATRGDP(-1) APOP(-1) AEDGDP(-1) AED*CC(-1) ECT
-0.088477 0.079537 0.032067 8.40E-07* -0.008562 0.008566 -0.6655%***
AGDPG (0.07155) (0.09100) (0.03611) (4.5E-07) (0.03662) (0.02898) (0.09238)
[-1.23653] [ 0.87404] [ 0.88799] [ 1.85279] [-0.23378] [ 0.29559] [-7.20414]
0.046996 -0.029860 0.017683 -1.58E-07 0.028469 0.034706 0.077388
AGFCGDP (0.05260) (0.06690) (0.02655) (3.3E-07) (0.02693) (0.02131) (0.06792)
[ 0.89338] [-0.44632] [ 0.66605] [-0.47335] [ 1.05729] [ 1.62894] [ 1.13945]
-0.087484 -0.080590 0.043671 -1.13E-06 0.020282 -0.036630 0.167781
ATRGDP (0.14072) (0.17897) (0.07102) (8.9E-07) (0.07203) (0.05699) (0.18168)
[-0.62168] [-0.45031] [0.61491] [-1.26355] [0.28158] [-0.64269] [0.92349]
1327.780 -1499.708 592.8531 0.9874*** -257.3262 86.89220 -1188.299
APOP (2116.39) (2691.60) (1068.12) (0.01340) (1083.30) (857.182) (2732.41)
[0.62738] [-0.55718] [ 0.55504] [ 73.6738] [-0.23754] [0.10137] [-0.43489]
0.278429 -0.341066 -0.083387 -5.82E-07 0.2128** 0.094556 -0.5412%*
AEDGDP (0.17754) (0.22579) (0.08960) (1.1E-06) (0.09087) (0.07191) (0.22921)
[ 1.56830] [-1.51056] [-0.93065] [-0.51751] [ 2.34183] [ 1.31501] [-2.36115]
-0.125457 -0.027415 0.104167 1.17E-06 0.000478 0.038691 0.7206**
AED*CC (0.22019) (0.28004) (0.11113) (1.4E-06) (0.11271) (0.08918) (0.28428)
[-0.56976] [-0.09790] [0.93735] [ 0.83870] [ 0.00424] [ 0.43384] [2.53476]

The standard errors are written in () while the t-statistics are written in [ ].
*** significant at 1%, ** significant at 5%, *significant at 10%.

Table 8: Panel VECM Results: Specification 2

Regress and Short run Long run
Variable AGDPG(-1) AGFCGDP(-1)  ATRGDP(-1 APOP(-1) AEDGDP(-1 AED*PS(-1) ECT
-0.090198 0.077012 0.030314 1.08E-06** -0.023136 -0.005764 -0.6645%***
AGDPG (0.07086) (0.09024) (0.03615) (4.6E-07) (0.03738) (0.01726) (0.09082)
[-1.27284] [ 0.85343] [ 0.83854] [2.35993] [-0.61896] [-0.33394] [-7.31663]
0.041889 -0.017045 0.009314 -1.85E-07 -0.017343 -0.013708 0.090885
AGFCGDP (0.05249) (0.06684) (0.02678) (3.4E-07) (0.02769) (0.01279) (0.06728)
[0.79799] [-0.25499] [0.34781] [-0.54607] [-0.62636] [-1.07212] [ 1.35092]
-0.078501 -0.081634 0.044310 -1.14E-06 0.023495 -0.016126 0.145689
ATRGDP (0.14007) (0.17836) (0.07146) (9.1E-07) (0.07388) (0.03411) (0.17951)
[-0.156045] [-0.45769] [0.62011] [-1.25655] [ 0.31800] [-0.47269] [0.81158]
1151.214 -1442.692 471.2697 0.987817 -768.1358 -342.3644 -825.6077
APOP (2103.22) (2678.24) (1072.97) (0.01359) (1109.40) (512.267) (2695.55)
[ 0.54736] [-0.53867] [0.43922] [ 72.6865] [-0.69239] [-0.66833] [-0.30629]
0.250338 -0.338178 -0.087999 -5.15E-07 0.1923%* 0.032217 -0.4747%*
AEDGDP (0.17737) (0.22586) (0.09049) (1.1E-06) (0.09356) (0.04320) (0.22732)
[1.41138] [-1.49726] [-0.97251] [-0.44911] [2.05635] [0.74575] [-2.08799]
-0.320744 0.188601 -0.129872 1.66E-06 0.178325 0.048635 1.1547%%*
AED*PS (0.33803) (0.43045) (0.17245) (2.2E-06) (0.17830) (0.08233) (0.43323)
[-0.94885] [0.43815] [-0.75310] [0.75879] [ 1.00011] [0.59072] [2.66526]

The standard errors are written in () while the t-statistics are written in [ |.
*** significant at 1%, ** significant at 5%.
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Table S: Results of the Dynamic OLS Estimation: Specification 1

Variable Coefficient  Std. Error t-Statistic Prob.
GFCGDP 0.585197 0.133654 4.378443 0.0000%**
TRGDP -0.061032 0.033287 -1.833495 0.0713*
POP -2.76E-07 6.84E-08 -4.044315 0.0001***
EDGDP 0.101563 0.026604 3.817624 0.0003***
ED*CC 0.068827 0.023988 2.869217 0.0055%**
R-squared 0.914138 Mean dependent var 3.272054
Adjusted R-squared 0.697502 S.D. dependent var 3.984057
S.E. of regression 2.191224 Sum squared resid 312.0949
Long-run variance 0.929486

**%* significant at 1%, ** significant at 5%, *significant at 10%.

Table 6: Results of the Dynamic OLS Estimation: Specification 2

Variable Coefficient  Std. Error t-Statistic Prob.
GFCGDP 0.473576 0.121741 3.890041 0.0002°%%**
TRGDP 0.013088 0.038313 0.341603 0.7338
POP -2.69E-07 6.75E-08 -3.984668 0.0002°%**
EDGDP 0.005949 0.023582 0.252264 0.8016
ED*PS 0.012782 0.012343 1.035595 0.3042
R-squared 0.906018 Mean dependent var 3.272054
Adjusted R-squared 0.668894 S.D. dependent var 3.984057
S.E. of regression 2.292500 Sum squared reside 341.6112
Long-run variance 1.013078

*** significant at 1%

5.4 Panel VECM

This paper assessed the short run and long run dynamics of the cointegrated series
through applying the VECM which is examined through two steps. The first step is
deriving the residuals which are regarded as lagged error correction terms (ECT) after
examining the long-run parameters from the cointegrating equation. The second step is
to estimate the dynamic VECM.

The short-run causal relationship exists if the variable’s lagged differences are
significant, whereas a long-run causal relationship exists in case the ECT is negative
and significant. The ECT reflects the idea that the last period deviation from the long-
run equilibrium affects the short-run dynamics of the dependent variable (Sherif et al.,
2022). Tables (7) and (8) show the outcome of the panel VECM in the two
specifications.
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(GFCGDP) and external debt as percentage of GDP (EDGDP) are positively associated
with GDP growth rate (GDPG), at 1% level of significance. A 1 percentage point
increase in GFCGDP leads to approximately 0.59 percentage point increase in GDPG.
This finding supports the results reached by Siddique et al. (2016) and Yusuf and Mohd
(2021). Moreover, a 1 percentage point increase in EDGDP leads to 0.1 percentage
point increase in GDPG, on average, an impact that is considered minor in its
magnitude. Several studies, including those by Jayaraman and Lau (2009), Kasidi and
Said (2013), Dawood et al. (2020), and Yusuf and Mohd (2021), have found a positive
and significant relationship between external debt and economic growth. However, the
modest positive association observed in the MENA countries of our study might be due
to loans being directed towards consumption rather than productive investments.
Additionally, governments in some MENA countries might struggle to utilize loans
effectively and channel them towards high-value-added sectors of their economies.

On the other hand, the coefficient of the population variable (POP) was found to be
negative where this could be attributed to the economic pressures induced by the sizable
populations in the MENA region. Similar findings were obtained by Dawood et al.
(2020), for a sample of Asian developing and transition economies. Finally, the
coefficient of the interaction between external debt and control of corruption (ED*CC)
was found to be positive and significant at 1% significance level. This result implies
that the improvement in the estimate of the control of corruption indicator reinforces
the positive relationship between external debt and economic growth. This finding
supports the results obtained by Manasseh et al. (2022), for a sample of Sub-Saharan
African countries.

In the context of the second specification, where the interaction term was between
external debt and political stability, the coefficients of the GFCGDP and POP variables
were found to be significant and have the same signs detected in the first specification.
In particular, a 1 percentage point increase in GFCGDP is associated with, on average,
approximately 0.47 percentage point increase in GDPG. Additionally, the coefficient
of population was negative and of very small magnitude. On the other hand, the
coefficients of EDGDP and ED*PS were found to be insignificant.
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Table 3: Pedroni Cointegration Test Results: Specification1

Statistic Prob. Statistic Prob.

Panel v-Statistic 1.179418 0.1191 -0.410919 0.659:

Panel rho-

Statistic -1.417203 0.0782  -0.695808 0.243:
0.000(

Panel PP-Statistic -8.195706 0.0000 -6.863672 *

Panel ADF- 0.000(

Statistic -7.985818 0.0000 -6.712946 *

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prob.
Group rho-
Statistic -0.481727 0.3150
Group PP- 0.0000
Statistic -9.275628 a
Group ADF- 0.0000
Statistic -9.163481 a

? denotes the rejection of the null hypothesis at 1% significance level.

Table 4: Pedroni Cointegration Test Results: Specification 2

Statistic Prob. Statistic Prob.
Panel v-Statistic 1.356466 0.0875 0.176106 0.4301
Panel rho-Statistic ~ -0.835499 0.2017 -0.539551 0.2948
Panel PP-Statistic -8.406779 0.0000 -6.374820 0.0000?
Panel ADF-
Statistic -7.847952 0.0000 -6.288501 0.0000°

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prob.
Group rho-Statistic ~ -0.056331 0.4775
Group PP-Statistic ~ -10.26576 0.0000*
Group ADF-
Statistic -8.837969 0.0000*

a denotes the rejection of the null hypothesis at 1% significance level.

5.3 Dynamic OLS estimation results

The estimation will then proceed with employing the Dynamic OLS estimation, in order
to avoid having spurious results, since the variables are not all stationary at levels. This
estimation method has the advantage of avoiding the problems of endogeneity and
autocorrelation (Sherif et al, 2022). The results of the Dynamic OLS model for the first
specification indicates that both gross fixed capital formation as percentage of GDP
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Table 2: The Fisher-ADF Unit Root Test Results

Variables Level statistic (P-value) First difference statistic (P-value
Including Intercept and Trend Including Intercept only

GDPG 113.108 (0.0000)*

GFCGDP 29.3062 (0.0819) 136.576 (0.0000)
TRGDP 11.2609 (0.9392) 132.187 (0.0000)

POP 54.7952 (0.0000)*

EDGDP 5.2010 (0.9996) 85.9203 (0.0000)*
ED*CC 28.4285 (0.0996) 109.808 (0.0000)
ED*PS 31.4494 (0.0495) 137.760 (0.0000)

 denotes the rejection of the null hypothesis at 1% significance level.

According to the results of the ADF test, the null hypothesis for GFCGDP, TRGDP,
EDGDP, ED*CC, and ED*PS cannot be rejected at %1 significance level which
signifies that the five series are non- stationary at level. By applying the first difference
for the five series, the null hypothesis could be rejected at 1% significance level,
indicating that these series are integrated of order 1 (i.e., I(1)). Additionally, the null
hypothesis for GDPG and POP could be rejected at %1 significance level, which
indicates that the two series are stationary at level (i.e., I(0)).

Considering the results of the ADF test, this paper applied the Pedroni cointegration
test to examine the long run dynamic relation among the variables.

5.2 Pedroni Cointegration test

This paper performed the Pedroni cointegration test to examine the long-run relation
among the variables. The null hypothesis of the test is the absence of cointegration
among the variables. The Pedroni cointegration test is an Engle and Granger-based
cointegration test that relies on the evaluation of the residuals. If the null hypothesis is
not rejected, then the residuals will follow the I(1) process which signifies the non-
existence of a long-run relation among the variables. If the null hypothesis is rejected,
then the residuals will follow the 1(0) process which signifies the presence of a long-
run association among the variables (Sherif et al., 2022). Tables (3) and (4) show the
outcome of the test, revealing the existence of cointegration among the variables of the
two specifications.
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Table 1: Descriptive Statistics of the Variables

Standard

Variable Name/ Statistic Mean L. Minimum Maximum
Deviation
Real GDP growth rate (GDPG) 342 4.13 -21.40 18.33
Gross fixed capital formation as
24 .84 7.11 3.47 47.56
% of GDP (GFCGDP)
Population (POP) 35,975,646 30,319,611 2,428,816 109,262,178
Trade as % of GDP (TRGDP) 6491 27.29 4.13 146.91
External Debt as % of GDP
50.45 39.73 0.12 228.79
(EDGDP)
Control of Corruption (CC) -0.50 0.43 -1.55 0.38
Political Stability (PS) -0.89 0.71 -2.67 0.38

Source: Authors’ calculations using the countries dataset in E-Views

Methodology

This study performs the panel cointegration analysis to examine the relationship
between external debt and economic growth in the MENA countries over the period
(1996-2021) and to investigate how governance indicators affect this relationship. The
application of panel data is associated with many advantages that include its capacity
to control for endogeneity, heteroscedasticity, and serial correlation (Al-Mulali, 2014).
Following the studies of Al-Mulali (2014) and Sherif et al. (2022), this study will firstly
test for the stationarity of the variables using the ADF unit root test. Secondly, the study
will examine the long run dynamic relation among the variables by applying the Pedroni
cointegration test. Thirdly, the study will employ the Dynamic OLS estimation. Finally,
the study will examine the short run and long run dynamics of the cointegrated series
through applying the Vector Error Correction Model (VECM).

. Estimation Results
This section incorporates the estimation results and discusses the findings.

5.1 Fisher-Augmented Dickey Fuller (ADF) test

Table (2) demonstrates the results of the ADF test which is based on the Chi-square,
where the null hypothesis is the existence of unit root, which indicates non-stationarity.
The selection of the lag length is based on the Schwarz Information Criterion (SIC) and
is determined automatically.
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= Control of corruption (CC) and political stability (PS) estimates. Two of the
World Bank’s WGI. It is noteworthy that the choice of the two mentioned
governance indicators is influenced by different factors. Political stability has
been an important determinant of the economic performance of several MENA
countries, especially the ones that witnessed political turmoil in 2011.
Additionally, the external debt-to-GDP ratio in these countries has started to
remarkably increase since that year, as elaborated in the previous section. On
another front, control of corruption was considered as a crucial element and
governance indicator for economic growth in a study that incorporated 145
countries over the period (2002-2014) (Samarasinghe, 2018).

The dependent variable in the study is the annual real GDP growth rate (GDPG).
Since the objective of this research is to investigate how governance affects the
relationship between external debt and economic growth, another explanatory
variable which is the interaction of external debt and control of corruption
estimate (ED*CC) will be added. Moreover, another specification will be
estimated that alternatively includes the interaction of external debt and political
stability estimate (ED*PS). Accordingly, the following model specifications will
be estimated:

GDPGi= fo + 1 GFCGDPy, + iz TRGDP;+ 3 POPi+ iy EDGDP;; +BsED*CC + iy (1)
GDPGj= fo + 1 GFCGDPj; + > TRGDPy+ B3 POPiy+ B4 EDGDP;y +BsED*PS + €ir (2)

The research relies on secondary data obtained from the World Development
Indicators (WDI) of the World Bank over the period (1996-2021). Due to limited
data availability, the study covers a sample of 10 MENA countries, namely:
Algeria, Jordan, Sudan, Tunisia, Lebanon, Morocco, Egypt, Mauritania, Turkey
and Iran. Moreover, data on the control of corruption and political stability
indicators were obtained for the selected countries from the World Bank’s WGI
dataset.

Table (1) presents the summary statistics of the variables used. The mean value
of GDP annual growth in the examined sample was 3.4%. The minimum and
maximum values of this variable were recorded in Lebanon and Sudan,
respectively. When it comes to the external debt as a percentage of GDP, the
mean value was approximately 50.5 %. The maximum value was encountered
in Lebanon, whereas the minimum value was observed in Iran.

87



Egyptian Review of Development and Planning Vol. (32) No. (2) June 2024

:
6
4
2
0
1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 \202Q/ 2021
-2
4

Figure 6: Growth Rate of Real GDP, MENA (1996-2021)
Source: Constructed by the authors based on World Bank Development Indicators

4. Modeling the Relationship between External Debt and Economic Growth
This section discusses the variables used in this study, the specification of the
estimated model, and the methods utilized.

4.1 Variables and model specification

Following the econometric model developed by Siddique et al. (2016), the
study includes the following  explanatory variables:

= External debt as percentage of GDP (EDGDP): External debt reflects the debt
owed to nonresidents repayable in currency, goods, or services. It is the sum of
public, publicly guaranteed, and private nonguaranteed long-term debt, short-
term debt, and use of IMF credit.

= Trade as percentage of GDP (TRGDP): The sum of exports and imports of
goods and services assessed as a percentage of GDP.

= Gross fixed capital formation as percentage of GDP (GFCGDP): This variable
comprises land improvements, plant, machinery, and equipment assessed as
percentage of GDP.

= Population (POP): All residents regardless of legal status or citizenship.
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demonstrated higher figures post 2011(See Figure 5). This trend highlights the growing
role of external debt in the MENA region and the importance of studying its impact on
economic growth.
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Figure 4: External Debt as % of GDP in Sudan, Morocco and Tunisia
Source: Constructed by the authors based on World Bank Development Indicators
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Figure 5: External Debt as % of GDP in Lebanon, Jordan and Egypt
Source: Constructed by the authors based on World Bank Development Indicator

The economic growth performance of the MENA region over the analyzed period
was characterized by a general downward trend, reaching -3.7% in 2020 due to the
economic pressures associated with the outbreak of COVID-19 pandemic.
International organizations, such as the Organization for Economic Cooperation
and Development (OECD) pointed to the worse off growth status of the MENA
region compared to different emerging and Asian economies. Such downward
trend in economic growth in the region could be linked to the fluctuations in oil
prices, the continued political challenges and instability, along with the still
unlocked potentials of the private sector (OECD, 2016).
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“use of IMF credit & SDR” from 7 % during the period (2017-2019) to 12% in 2021.

On the other hand, the share of “private sector not guaranteed debt” declined

over the years.
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Figure 2: External Debt Data by Debtor in the MENA Region (in billion USD)
Source: Constructed by the authors based on World Bank International Debt Statistics
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Figure 3: Debtors’ Shares in External Debt in the MENA Region
Source: Authors’ calculations based on World Bank International Debt Statistics

Due to lack of data availability on the aggregate level of the MENA region prior to
2010, Figures (4) and (5) postulate the evolution of the external debt as percentage of
GDP over the period (1996-2021), for selected countries. Figure (4), which is focused
on Sudan, Morocco and Tunisia, demonstrates a decline in this percentage since 1996
before it starts to increase again after 2011. A comparable trend could also be deduced
for Egypt, Jordan and Lebanon where external debt as a percentage of GDP
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indicators in influencing this relationship.

The hypothesized relationship between external debt and economic growth is positive
but of weak magnitude. Moreover, as countries enhance their government structures,
their capacity to effectively make use of their external debt funds to support economic
growth is expected to improve and the opposite is true.

3. Stylized Facts on External Debt and Growth in the MENA Region

The international debt statistics developed by the World Bank revealed important
figures and provided historical trends for the volume of external debt in different
regions including that of MENA. Since the report is newly released, it includes data
points only starting from the year 2010. As evident from Figure (1), a significant growth
in external debt stocks was realized after 2014 where it reached an all-time high of 13
% in 2017 (World Bank, 2021). The most recent version of the report released in 2022
pointed to a growth rate of external debt stocks in the MENA region of 6 % in 2021,
compared to 7% in 2019 (World Bank, 2022a).

The World Bank also highlighted that the external debt-to-exports ratio dramatically
increased in the MENA region, where it reached 184% in 2021, compared to 58% in
2010. It is worth noting that the increase in external debt stocks on the aggregate level
was also accompanied by an increase in the loan agreements signed with the IMF over
this period, compared to the agreements signed in the world’s other regions (Zaki and
Youssef, 2021).
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Figure 1: External Debt Stocks in Million USD, MENA (2010-2021)
Source: Constructed by the authors based on World Bank International Debt Statistics

Figures (2) and (3) demonstrate the structure of the total external debt stocks in the
MENA region by debtor over the period (2017-2021), both in absolute terms and as
shares of total external debt, respectively. Figure 3 reveals a growth in the share of the
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studied the relation between governance and economic development for a sample of 23
MENA counties over the period 1996-2005 by applying the GMM. The study showed
that ameliorating the governance performance is a challenge for the MENA countries
to enhance their economic growth. Similarly, Han et al. (2014) explored the relation
between governance gap and economic growth by employing a dynamic GMM for
different regions. For the MENA region, the results of the study showed that improving
governance performance is vital for promoting economic growth.

In contrast to the previous views, Emara and Johnsa (2014) analyzed the relation
between governance and economic growth for 197 countries by utilizing a Two-stage
Least Square (TSLS) regression. For the MENA countries, the results showed that the
estimated income per capita in those countries is higher than the per capita income of
the remaining countries in the sample despite the low governance performance of those
countries. In the same vein, Emara and Chiu (2016) investigated the impact of
governance on economic performance for a global sample using the Principal
Components Analysis (PCA) method. The results revealed that economic growth of the
MENA countries does not depend on the governance performance.

To sum up, the literature has not agreed on whether or not external debt promotes
economic growth. Some theories argue that external debt promotes economic growth
as it can be used in filling the saving-investment and foreign exchange gaps. Other
theories argued that external debt retards economic growth due to the huge debt
obligations and liquidity constraints. On the empirical side, the findings were also
mixed. Thus, the relationship between external debt and economic growth is
ambiguous.

Concerning the relation between governance performance and economic growth, most
of the empirical studies argued that good governance fosters countries’ economic
growth trajectories. Despite the large literature that examined the relation between
external debt and economic growth, the findings were mixed. Furthermore, few studies
investigated this relationship in the MENA region. Thus, this study adds to the literature
by exploring such relationships within this region. Additionally, there is relatively
limited research on whether governance matters for the relationship between external
debt and economic growth, especially at the level of developing countries. To the best
of our knowledge, this is the first attempt to investigate whether governance indicators,
namely control of corruption and political stability, matter for the external debt-
economic growth relationship in the MENA countries. Accordingly, the study’s main
research questions are about assessing the association between external debt and
economic growth in the MENA countries, along with analyzing the role of governance
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examine its association with economic growth, over the period (1994-2005), in six
different models. The authors made use of the system Generalized Method of Moments
(GMM) where explanatory variables included trade openness, foreign direct investment
(FDI), and the institutional quality variable. Moreover, interactions of “trade and
institutional quality” and “FDI and institutional quality” were incorporated in the
model. The results of the model indicated that the interaction terms are negative and
significant. The institutional quality variable as measured by the percentage change in
control of corruption, government effectiveness, rule of law, and voice and
accountability was found to be positive and significant in each of the corresponding
models. However, the institutional quality variable measured using regulatory quality
and political stability was insignificant in the two corresponding models. In a similar
context, a quantile regression was employed to investigate the impact of governance on
economic growth in Sub-Saharan African countries, where a composite index for
governance was constructed using data on the six indicators. The composite index was
found to have a positive and significant impact on economic growth, which was
measured in terms of GDP per capita. In addition, the impact of good governance was
stronger for countries with low- and high-income levels, compared to the countries with
middle income levels (Fayissa & Nsiah, 2013).

To emphasize the role of institutional quality in enhancing nations’ economic
development, Acemoglu et al. (2004) employed two quasi-natural experiments in
history and divided Korea into two parts each with different institutional quality. Then,
the study developed a dynamic theoretical framework that deals with political
institutions and the distribution of resources as state variables. The study found that
institutions foster economic growth when they impose constraints on power holders,
little rents are gained by power holders, and when institutions distribute power to
groups that enforce property rights.

Finally, a study on the economies of Sub-Saharan African countries covering the time
period (1997-2020) aimed at investigating the relationship between external debt and
economic growth, as well as the role of the six governance indicators in affecting this
relationship. The authors employed the System of Generalized Method of Moments
(SGMM) where the results showed a negative relationship between external debt and
economic growth. However, the coefficients associated with the interaction terms
between external debt and each of the governance indicators were positive and
significant, but of small magnitude (Manasseh et al., 2022).

Concerning the MENA region, few studies tackled the relation between governance and
economic growth and the results were mixed. For instance, Mehanna et al. (2010)

93



Egyptian Review of Development and Planning Vol. (32) No. (2) June 2024

that external debt reduces GDP by about 35% to 40%. Using the ordinary least squares
(OLS) method, Malik et al. (2010) concluded that external debt and debt service have
a negative and statistically significant relation with economic growth in Pakistan over
the period (1972-2005). For the highly indebted poor countries over the period (1970-
2007), Siddique et al. (2016) applied a dynamic ARDL model. The study found that
external debt has a negative and statistically significant impact on GDP in the short run
as well as in the long run.

On the MENA region level, limited studies were dedicated to the empirical
investigation of the relationship between external debt and economic growth, but two
important studies are worth highlighting. Hadad et al. (2021) examined the relationship
between external debt and economic growth in selected MENA region countries
including Egypt, Bahrain, Morocco, Tunisia, Lebanon and Jordan over the period
(2006-2019). The authors employed the quantile panel data regression, in order to
account for “the distributional impact” of external debt on economic growth, not only
at the mean level, but also at “the tails of the distribution”. The results indicated the
presence of a negative significant effect of external debt on the growth rate of GDP per
capita in the event of having low levels of growth rates. The second study, by
AlShammary et al. (2020) had a wider scope that is related to public debt. The objective
of the paper was to estimate a public debt-to-GDP ratio threshold for 20 MENA region
countries over the period (1990-2016) after which further increases in public debt could
lead to a negative impact on economic growth. The authors employed a panel threshold
regression and concluded that a public debt-to-GDP ratio below 58% is associated with
a positive relation between debt and growth, whereas afterwards an inconclusive
relation prevails.

Concerning the relationship between governance and economic growth, several studies
were conducted to examine this relationship through employing the different
governance indicators. Akinct et al. (2022) investigated the existence of a long run
relationship between the governance indicators and economic growth, for 27 EU
countries and 7 EU candidate countries, during the period from 1996 to 2019. The
authors employed the Westerlund cointegration test, which confirmed the existence of
a long-run relationship between the variables. Moreover, the results of the study
indicated the significance of the control of corruption and the political stability for
economic growth in the EU countries. Yet, the coefficients of the other governance
indicators were insignificant.

For a number of 29 emerging economies, Nguyen et al. (2018) used the percentage
change in each governance indicator as a proxy for institutional quality, in order to
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the state for the institutions that govern economic and social interactions (i.e., control
of corruption and rule of law) (Kaufmann, 2010).

2.2Empirical literature

Many empirical studies examined the relation between external debt and economic
growth, reaching mixed results. Studies in which the relation between external debt and
economic growth was positive indicate that countries were able to effectively manage
external debt through using those funds in filling the saving-investment and foreign
exchange gaps, which resulted in stimulating economic growth. On the contrary,
countries in which the relation between external debt and economic growth turned out
to be negative are those countries which failed to manage the external debt effectively
and thus fell into huge debt obligations and liquidity constraint problems. Hence, the
relevant empirical literature can be grouped in two strands, according to the sign of the
relationship between external debt and economic growth.

The first strand of literature comprises studies that found a positive relation between
external debt and economic growth. Jayaraman and Lau (2009) examined whether
external debt was associated with economic growth of the Pacific Island countries over
the period (1988-2004). The study concluded that external debt promotes economic
growth of the examined countries in the short run. Yet, no long run relationship was
found between the two variables. For the Asian developing and transition economies,
Dawood et al. (2020) examined the impact of external debt on economic growth over
the period (1995-2019). By applying the fixed effects model with the feasible
generalized least square (FGLS) estimator and Driscoll-Kraay standard error (DSKE)
estimator to tackle the cross-sectional dependence, heteroscedasticity, and
autocorrelation, the study found that external debt promotes economic growth. For
Nigeria, Yusuf and Mohd (2021) assessed the impact of government debt on economic
growth over the period (1980-2018) by applying the Autoregressive Distributed Lag
(ARDL) technique. The study found that external debt promotes economic growth in
the short run. Moreover, Kasidi and Said (2013) found that external debt has a
significant impact on GDP in Tanzania over the period (1990-2010), using the
Augmented Dickey Fuller (ADF) test and Johansen cointegration. However, the study
found no long run relationship between the variables.

As for the second strand, Fosu (1996) found that the burden of external debt reduces
economic growth in a sample of the less developed African countries over the period
(1970-1986). For a large panel dataset of 93 developing nations over the period (1969-
1998), Pattillo et al. (2002) applied a dynamic panel data model and the study found
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foreign exchange to repay their debt obligations which reduces the revenues available
for the domestic economy to stimulate investment and growth (Cohen, 1993).

The liquidity constraint hypothesis argues that high debt obligations require enough
inflow of foreign exchange for debt service, which may be challenging for nations
facing low exports and inadequate foreign reserves. Therefore, countries suffering from
inadequate reserves may resort to devaluing their currencies or restricting imports.
Accordingly, this will increase capital goods’ prices and impede economic growth. The
debt Laffer curve theory argues that there exists a nonlinear relation between external
debt and economic growth. In particular, external debt stimulates economic growth till
a certain threshold beyond which the repayment capacity of the nation starts to decrease
and external debt affects economic growth negatively (Senadza et al., 2018).

As for the relationship between governance and economic growth, scholars postulated
the role of governance in fostering economic growth through enhancing markets’
efficiency, where this mechanism is coined as “the market promoting governance
strategy”. The theories put in place by the school of “New Institutional Economics™
also laid the foundation for the emergence of governance and its role in economic
activity (Singh, 2019).

In this respect, it is important to get back to the pioneering study by Acemoglu et al.
(2004) who laid the theoretical foundations for the pivotal role of institutions, especially
economic institutions, in explaining the growth performance of different countries. The
authors demonstrated the role of economic institutions in affecting the actions of
economic agents in society with regard to investments in physical and human capital
and technology, as well as the organization of production. They also elaborated the role
of economic institutions in affecting the future distribution of resources in any country.
Acemoglu and Robinson (2008) also demonstrated the interconnectedness between
economic and political institutions and the importance of investigating the needed tools
to transfer countries from bad to good political equilibrium status and, accordingly,
towards better economic institutions.

It is worth noting that the Worldwide Governance Indicators (WGI), developed by the
World Bank to quantify governance into measurable indicators, are relied on
extensively in the relevant literature. These indicators rely on perception-based data
sources (i.e., surveys on firms, households and public sector entities) and they cover
three thematic areas, namely: the process by which governments are selected,
monitored and replaced (i.e., voice and accountability and political stability); the
capacity of the government to effectively formulate and implement sound policies (i.e.,
government effectiveness and regulatory quality); and finally the respect of citizens and
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The structure of the Study:
Section 2 reviews the relevant theoretical and empirical literature.

Section 3 presents descriptive analysis and stylized facts about external debt in MENA
region countries.

Sections 4 and 5 address the model specification, methodology, and estimation results,
respectively.

Finally, section 6 concludes incorporating relevant policy implications.

2. Literature Review

One of the controversial issues in economics, both at the theoretical and empirical
levels, is the relationship between external debt and economic growth. In this section,
the various theories tackling this issue will be presented along with a discussion of the
relationship between governance and economic growth, followed by a review of the
relevant empirical studies.

2.1Theoretical literature

Theories on the relationship between external debt and economic growth are mixed.
Some argue for a negative relationship, while others suggest a positive impact. On the
one hand, theories like the Harrod-Domar growth model emphasize the role of savings
and capital accumulation in economic growth. External debt can be used by developing
countries to fill the savings-investment gap, thereby boosting growth. Similarly, the
dual gap model by Chenery and Strout (1968) highlights the importance of savings for
domestic investment and growth. In theory, savings and investments should be equal.
However, developing countries often face insufficient domestic savings to stimulate
growth. As a result, they may resort to external debt to finance imports of intermediate
and capital goods, aiming to foster economic development (Onakoya and Ogunade,
2017).

In contrast, other theories argue that external debt affects economic growth negatively.
The debt overhang theory postulates a negative relation between external debt and
economic growth as the accumulated debt discourages investment because private
investors expect to be taxed heavily in order to finance the debt service payments.
Hence, external debt acts as a tax disincentive for private investors and has negative
repercussions on economic growth (Iliya and Tahir, 2017). The over-crowding out
effect theory falls into the same group. The intuition behind the over- crowding out
effect theory is that the accumulated debt service will crowd out both private and public
investments (Iliya and Tahir, 2017; Senadza et al., 2018. This is because countries use
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The study's significance is further emphasized by the negative average control of
corruption and political stability estimates for most countries, with Jordan being the
only exception (average control of corruption: 0.14) (World Bank, 2022b). While
Jordan and Tunisia achieved relatively good rankings of 61 and 85 respectively, other
countries included in the study lagged behind developed nations. For example, Egypt
ranked 130th, Sudan 162nd, Lebanon 150th, and Algeria 116th out of 180 countries in
the 2022 Corruption Perception Index.! This poor performance imposes further
challenges for the role of external debt in supporting economic growth since the poor
utilization of external debt adversely affects economic growth trajectories.

Finally, the figures incorporated in the SDGs index report for Arab countries indicated
that seven of the examined countries face major challenges in SDGS8 of economic
growth, where they are either stagnating or achieving moderate increases (UNDP,
2022).

This paper investigates the structural change in the composition and trends of external
debt in MENA countries from 1996 to 2021. It aims to contribute to the existing
empirical literature on the mixed relationship between external debt and economic
growth, as will be elaborated in the literature review section. Furthermore, the study
seeks to address the limited research on how governance indicators influence this
relationship in the MENA region.

Accordingly, the main research questions tackled by the study are:

What was the relationship between external debt and economic growth in selected
MENA countries over the period (1996-2021)?

How have governance indicators, namely control of corruption and political stability,
affected the relationship between external debt and economic growth in the selected
MENA countries?

This study hypothesizes that the relationship between external debt and economic
growth will be positive and of weak magnitude, given that the loans in many developing
countries tend to be directed towards consumption rather than productive purposes and
uses (Berensman, 2019). For example, spending on wages and salaries; food and energy
subsidies; and interest payments. Additionally, the improvement in the performance of
countries in the area of governance is expected to enhance the countries’ ability to
utilize their external debt in a way that supports economic growth, and vice versa.

! Corruption Perception Index, available at: https://www.transparency.org/en/cpi/2022
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According to the World Bank, external debt is defined as “the debt owed to non-
resident creditors and repayable in foreign currency, goods, or services by public
and private entities in the country” (World Bank, 2017). External debt is a major
source of finance for the countries that do not have sufficient domestic resources to
cover the saving-investment gap and finance the fiscal deficit. Governments of the
developing nations borrow from foreign creditors with the aim of boosting the
economic growth of their nations through using those funds in financing their
development plans. The extent to which external debt boosts countries' economic
growth has been one of the controversial issues among scholars since the debt crisis
in the 1980s. Some argue that external debt has a positive effect on economic
growth if it is devoted to productive activities that boost the nations’ welfare. Others
argue that external debt hinders economic growth due to the huge debt service
obligations (Siddique et al., 2016). Additionally, it is worth noting that governance
structures matter for this relationship, as nations might not be able to achieve the
SDGs if strong institutions based on transparency, accountability, and the rule of
law are lacking.

This research endeavors to investigate the correlation between external debt and
economic growth in countries of the MENA region throughout the period 1996-2021.
It is worth noting that several nations in the region turned to external debt, particularly
in the aftermath of 2011, where they signed different loan agreements with the IMF, in
order to boost confidence in their economies and strengthen their weakened
fundamentals in light of the political upheaval that they encountered. For instance,
Tunisia signed a Standby agreement with the IMF in 2013 and an Extended Fund
Facility in 2016. Moreover, both Egypt and Jordan signed extended fund facilities in
2016, where Jordan also opted for a Stand-by agreement in 2012. The same goes for
Morocco where a Precautionary and Liquidity Line were agreed upon with the fund in
2012 (Mosallam, 2015). Some of these agreements were primarily targeting the
enactment of structural reforms that have the end goal of achieving macroeconomic
stabilization.

The observed trend towards heightened reliance on external debt within the overall
public debt profile of MENA countries may pose significant risks to the economies of
these countries. These risks encompass potential exchange rate fluctuations, threats
associated with sovereign credit rating downgrades, and the looming risk of default
should a country prove unable to fulfill its debt obligations. Therefore, it is important
to investigate the relationship between external debt and economic growth to decide if
it is justifiable to rely on external debt, as a source of financing sustainable development
that supports economic growth, in the MENA region countries.
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External Debt and Economic Growth in MENA Countries: Does
Governance Matter?

Dr. Israa A. El Husseiny’, Ms. Menna Tallah Sherif Abdel-Karim?, and Ms. Noha Magdy Mostafa

Abstract

This paper examines the relationship between external debt and economic growth in
selected countries in the Middle East and North Africa (MENA) region over the period
(1996-2021), using panel cointegration analysis. It further explores how governance
indicators, namely control of corruption and political stability, affect the external debt-
economic growth relationship. The Pedroni cointegration test confirmed a long run
relationship among the variables. The dynamic OLS results indicated a positive and
statistically significant, but relatively weak, impact of external debt on economic growth
in one specification. Furthermore, including the governance indicator "control of
corruption" in one model specification slightly strengthened the positive relationship
between external debt and economic growth. As such, the MENA countries need to
design appropriate policies that promote better utilization of external debt for economic
growth. Moreover, these countries should improve their governance performance,
especially in the control of the corruption domain.

Keywords: External debt; governance indicators; economic growth; MENA countries; panel
cointegration

1.Introduction

Achieving sustained and inclusive economic growth is central to the Sustainable
Development Goals (SDGs), as manifested in the articulation of SDG 8 “Decent Work
and Economic Growth”. Given that external debt has been a significant challenge for
developing countries, especially during the past decade, its impact on economic growth
is important to examine. Moreover, an investigation of how the performance of the
MENA countries in the arena of governance indicators affects the relationship between
external debt and economic growth is of particular interest to policymakers seeking to
optimize economic growth.
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The limitation of this study is that the frequency of data employed is annual, not monthly
or even quarterly, which means that the sample size would have been larger and the
estimated parameters could have been more accurate in explaining the behavior of exports.
Data availability has been a concern, as monthly frequency is harder to obtain, and even if
obtained for REER and export variables, it is still not available for domestic and world
GDP variables. Another limitation is that there might be several other indicators that could
have clear impacts on exports, so future research could investigate other trade policy
variables such as export subsidies and trade tariffs.
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also significant in all specifications. Egyptian exports respond immediately to the
devaluation of the local currency, as Egyptian commodities become more competitive,
especially service exports. Tourism benefits from the competitive prices after the
devaluation of the Egyptian pound. This is consistent with several studies (Zaki etal., 2019)
that indicate a favorable relationship between exchange rate devaluations and export
performance. For the Egyptian case, this significant relationship was mentioned by several
econometric studies (e.g., Adams and Metwally (2021) and Ibrahim (2012)).

Also, there might be other factors that hamper the increase in Egyptian exports. In addition,
by checking the impact of other factors that might reflect the productive capacity of the
economy, we find that the coefficient that is associated with the total Egyptian GDP is
positive and significant, which is also consistent with the results of previous studies.

However, as we are dealing with total exports, we wanted to disaggregate exports by type
and check the extent to which the same explanatory variables exercise the same impact.
For example, when we estimated the determinants of merchandise exports, we also found
that both the real exchange rate and the EU free trade agreement have a significant impact,
whereas, for service exports, world GDP plays a more significant role in affecting service
exports, along with the real exchange rate. Manufactured exports merit a separate study.
For the remaining results, it seems that the ratification of the EU free trade agreement has
enhanced the performance of Egyptian exports.

6. Conclusion

In this study, we examined the impact of the main determinants of the export function,
based on theory and literature. We also disaggregated exports into types, merchandise
exports, and service exports and estimated three equations. In our analysis, we focused on
the period between 1980 and 2021. As a standard method of dealing with time-series data,
we initially focused on identifying the probable non-stationarity of the variables. The ADF
tests confirmed the presence of non-stationarity among the variables in question. Therefore,
the Johansen test was conducted and showed that there is co-integration between the
variables. In the presence of a long-run relationship between the variables, we modeled the
variables using an error correction model. After defining the parameters and running the
model, we conducted the diagnostic checks that indicated no significant presence of a serial
correlation, and no omitted variables. The main findings emphasized the importance of
world demand for total exports and service exports. The devaluation of the real effective
exchange rate seems to exert a significant impact on all types of exports, especially service
exports, while the EU agreement has facilitated the access of merchandise exports to the
EU markets. Future research could focus on the subgroups of merchandise exports,
especially manufactured exports, to see their response to changes in the main variables of
our study.
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Another test was conducted to check that the model has no omitted variables. The null
hypothesis in Ramsey's RESET test indicates that the model has no omitted variables. P-
values are 0.16 for the first equation, 0.2813 for the second function, and 0.3547 for the
third equation. Hence, we cannot reject HO, meaning that there are no omitted variables in
the specification of the equations.

As the variables used in the three equations show the presence of a co-integration
relationship between them, we conducted a vector error correction model to investigate the
short-run relationship; hence, we incorporated an error correction term in the model.

Table 4: VECM Results

Standard

Coefficient t-ratio
Errors
ECt-1 -0.512018 -0.17176 [-2.98094]
D(LEXPT(-1)) 0.28552 -0.21265 [ 1.34266]
D(LFDIEC(-1)) 0.027213 -0.04403 [ 0.61805]
D(LREER(-1)) -0.341689 -0.11623 [-2.93983]
D(LY(-1)) 3.367951 -1.48156 [ 2.27324]
D(LYW(-1)) 0.697446 -1.8173 [ 0.38378]
D(EU(-1)) -0.160951 -0.16763 [-0.96017]

R-squared 0.42212

The results from the model (in Table 4) show that the error-correction term ECt—1 is
statistically highly significant, and expectedly has a negative sign. This points to the
soundness of our equations, indicating that between the variables there 1s indeed a long-
term equilibrium relationship. The coefficient of ECt—1 (-0.512) shows that in the case of
a deviation, the variables converge he equilibrium by adjusting the preceding period’s
disequilibrium at over 5 percent in the following period. Furthermore, the coefficients of
the real exchange rate and GDP are significant. We also see that the r-squared value is 0.42.

5. Empirical Results

After conducting the Johansen co-integration tests, we estimated the different forms of
export functions using both OLS and 2STLS. The main findings confirm the results of
previous studies, especially about the positive and significant relationship between exports
and world GDP, which might be considered a proxy for foreign income and hence
international demand for Egyptian exports. In addition, it can also be concluded that there
is a negative relationship between the real effective exchange rate and total exports; it is
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as shown in Table 2. Furthermore, to deal with the potential endogeneity problem of
explanatory variables (feedback effects), we used lagged forms of the variables as
instrumental variables. The use of instruments is always advisable to avoid any suspicion
of endogeneity.

Table 2: Empirical Results
lexpt LMEXPE LSEVXPE

C (coefficient) -10.62 9.44 -3.73
prob 0.04 0.17 0.11
LREER -0.16 -0.36 -0.96
prob 0.01 0.00 0.00
LYW 0.69 0.19 0.89
prob 0.00 0.29 0.00
D(LY(-1)) 0.72

prob 0.57

EU 0.08 0.61

prob 0.50 0.01

LFDIEC 0.09

prob 0.04

LEXPT(-1) 0.54

prob 0.00

crs -0.25
Prob 0.00
Adjusted R-squared 0.98 0.92 0.97
S.E. of regression 0.11 0.21 0.11
F-statistic 323.27 120.02 301.01
Prob(F-statistic) 0.00 0.00 0.00
J-statistic 37.00 36.00
Prob(J-statistic) 0.00 0.00
Durbin-Watson stat 1.85 2.12 1.51

To check the validity of the functions’ specifications, we conducted several tests. First, the
Breusch-Godfrey Serial Correlation LM Test was applied to check for serial correlation.
The p-value is the result of the chi-squared test, and (normally) the null hypothesis is
rejected for a p-value < 0.05. As shown in the table below, p-values pointed to the non-
rejection of the null hypothesis. This indicates that there is no serial correlation between
the errors in the three functions.

Table 3: Breusch-Godfrey Serial Correlation LM Test

Serial Correlation p-value Decision

Function_1 0.2518 No serial correlation
Function_2 0.6024 No serial correlation
Function_3 0.2005 No serial correlation

105



Estimation of Export Demand Function in Egypt

information about the speed of adjustment to long-run equilibrium and avoids the
spurious regression problem.

The details of the trace and eigenvalue tests are shown below:

1. For the first equation, where the dependent variable is total exports of goods and services:

Rank Trace Test Max eigenvalue
Test stat p-value Test stat p-value

0 119.9830 0.0004 45.64036 0.0107
1 74.34260 0.0208 32.03493 0.0816

These results suggest that there is a cointegration vector among the variables for the
analysis period. In other words, there is a long-term link between total exports, world
GDP, Egypt's GDP, foreign direct investment inflow, the real effective exchange rate,
and the dummy variable EU.

2. For the second equation, where the dependent variable is total merchandise exports:

Rank Trace Test Max eigenvalue
Test stat p-value Test stat p-value
0 62.11938 0.0013 39.38999 0.0010
1 0.211681 0.2596 14.03326 0.3623

These results suggest there is a long-term link among merchandise exports, world GDP,
foreign direct investment inflow, the real effective exchange rate, and the dummy
variable EU.

3. For the third equation, where the dependent variable is total service exports

Rank Trace Test Max eigenvalue
Test stat p-value Test stat p-value
0 108.0767 0.0000 47.75633 0.0006
1 60.32039 0.0022 37.26571 0.0021

These results suggest there is a long-term link among service exports, world GDP, the
real effective exchange rate, and the dummy variable CRS.

After applying the Johansen test, the functions were estimated using both OLS and two-
stage least squares (2STLS), and a list of instruments was used in the three specifications,
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Augmented Dickey-Fuller (ADF) Test

Variable Parameter ADF Statistics| P value Decision
GDPw Level -0.809 0.805 1
First Diff -3.390 0.018
GDP Level -3.293 0.084 10)
First Diff

TRAN Level -4.172 0.011 10)
First Diff

LEXPT Level -0.481 0.884 1
First Diff -4.659 0.001

LMEXPE Level -0.872 0.786 1)
First Diff -7.354 0.000

LSEVXPE Level -1.600 0.473 1)
First Diff -3.745 0.007

NFMX Level -0.726 0.828 1)
First Diff -8.330 0.000

LREER Level -3.174 0.030 10)
First Diff

FDIEC Level -3.639 0.010 10)
First Diff

LInd Level -1.477 0.534 1)
First Diff -5.358 0.001

LMANUF Level -4.266 0.002 10)
First Diff

Johansen Cointegration Test

The theory of cointegration attempts to study the interrelationships between long-run
movements in economic time series. Most economic theories are about long-run behavior.
Therefore, acceptance of co-integration between two series implies that there is a long-run
relationship between them. From a statistical point of view, a long-term relationship means
that the variables move together over time so that short-term disturbances from the long-
term trend will be corrected. Based on Johansen, in this section, we conduct the
cointegration test, to determine whether the variables have a stable and non-spurious
cointegrating relationship among themselves.

The Johansen test for cointegration entails that if there is at least one cointegrating
relationship among the variables, the short-run causal relationship among these variables
can be determined by estimating the vector error correction model (VECM). It provides
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Lmexpt = a;; + f1logGDPR,, + B,logREER+3logFDI+B,EU+ e;

In this function, we keep the same explanatory variables.

Then, finally, a separate function will be estimated to concentrate on service exports:
Lsevxpe = a;; + p1logGDP,, + B,logREER+B5crs+f,EU +e;

For estimating the export function, we obtain the annual data from the World

Development Indicators database for the period 1980-2021

Variable Description

GDPw World GDP

GDP Gross domestic product for Egypt

TRAN An indicator of air transport freight (in tons)

EU Dummy variable that takes the value of 0 before 2004 and 1 onwards. This refers to the EU trade
agreement that went into effect starting 2004

CRS Dummy variable that takes the value of 1 when a negative shock occurs (for example, the
financial crisis of 2008, the political upheaval in 2011 until 2013, and the Russian anti-crisis plan
in 2015)

LEXPT Total exports of goods and services in constant LCU
LMEXPE | Merchandise exports in constant LCU

LSEVXPE | Service exports in constant LCU

REER Real effective exchange rate
FDIEC Net foreign direct investment (as a percentage of GDP)
Stationarity Check

In this study, we generally adopt the analysis of time series variables in a multivariate
context in three steps. Firstly, nonstationary data is present in most macroeconomic
variables, and the paper tackles this problem using time series techniques. Examination of
stationarity and nonstationarity is important before doing any empirical work to overcome
the problem of spurious regression. This is closely linked to testing for the presence of a
unit root in all the variables. Secondly, the integration order of the time series should be
determined before conducting the cointegration analysis. If the variables are integrated of
the same order I(1), the next step is to estimate a long-run equilibrium relationship using
cointegration analysis. Thirdly, one must estimate the dynamic behavior by estimating the
error correction model (ECM), provided that the variables are cointegrated (Altintas and
Tirker (2014), Afzal and Riaz (2011), Athanasoglou and Bardakas (2010)). We used the
Augmented Dickey-Fuller (ADF) test to check for the non-stationarity of variables. The
Table below shows the ADF tests both at levels and first differences:
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this last wave of devaluation in 2021, the Egyptian pound lost another 50 percent of its
value, reaching around EGP 30.00 against the US dollar by early 2023.

It is often argued that the devaluation of the local currency can enhance the price
competitiveness of exports as they become cheaper in terms of foreign currency, hence the
potential to increase the amount of exported goods in international markets.

4. Export Function Specification

In this section, we focus on developing the econometric specifications to model an export
function for Egypt. Based on the empirical literature reviewed, we understood that several
macroeconomic indicators (e.g., foreign GDP, real effective exchange rate, domestic GDP,
FDI, etc.) might have a crucial role to play in the export function of Egypt.

It is difficult to consider the impact of all factors on exports. However, some factors are
more significant than others. The main explanatory variables in the export demand function
are world demand, domestic production capacity, and the real exchange rate. Accordingly,
in this section, we estimate the various specifications using disaggregated forms of exports.
In each specification, we keep these three main explanatory variables but add other
independent variables that might explain the performance of exports, following the
literature. First, we estimate the total export function, using the total exports of goods and
services as a dependent variable, and the main independent variables are World GDP, the
real effective exchange rate, foreign direct investment, a dummy variable that reflects the
signing of the free trade agreement with the EU, Egypt’s GDP, a measure for transportation
(the amount of freight transportation provided by the World Bank WDI database), and a
trend variable.

We take logarithms for both sides of the export function to estimate the resulting log-linear
model, and then estimate it using the OLS method. In the second step, we estimate the log-
linear function using the two-stage least squares (2SLS) method to account for possible
endogeneity.

Thus, the export function is specified as follows:

Lexpt = a;; + B1logGDP,, + B,logGDP + [3logREER+B,4logFDI+BsEU+e,

Specifically, we are also interested in disaggregating total exports because the explanatory
variables might differ depending on the type of export. Hence, in the second step, we focus
on estimating the determinants of the merchandise exports solely as follows:
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Figure 6 shows the evolution of Egypt’s REER from January 1990 to 2021. It can be seen
that the REER showed an upward trend. Thus, an appreciation of the REER indicates that
the domestic price level in Egypt was rising over the relevant periods.
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Source: https://www.bruegel.org?

Egypt had applied several exchange rate policies during the 1990s—2000s. Starting in 1991,
Egypt adopted a unified fixed regime, and later a more flexible policy when the Egyptian
pound was freely floated in 2003 (El-Masry 2021). The main objectives of floating the
exchange rate were to attract more foreign capital and maintain the flow of remittances to
the banking sector. However, during this period, the Egyptian pound was overvalued until
2015, as shown in Figure 6, leading to a loss in export competitiveness (El-Masry 2021).
A foreign currency shortage was observed because of falling foreign direct investment and
tourism revenues, especially during the 2009 financial crisis, and the political unrest that
started in 2011. To avoid erosion of international reserves, the Central Bank of Egypt
announced in 2016 the flotation of the exchange rate. A significant devaluation occurred,
causing the Egyptian pound to lose more than 50 percent of its value, reaching EGP 18.00
against the US dollar. The objective of this policy was to increase the availability of foreign
exchange resources for households and businesses, strengthen competitiveness and
exports, and attract FDI (Chahir et al. 2019). In addition, the policy of exchange rate
flotation was a main pillar of the new reform program, which Egypt started to apply in
2016. In another wave of devaluation, and following the Ukraine war, Egypt experienced
a severe foreign capital flight of nearly $20 billion. Hence, the Central Bank of Egypt
decided to devalue the Egyptian pound to address the shortage in US dollar resources. In

3 Darvas (2021).

110



Egyptian Review of Development and Planning Vol. (32) No. (2) June 2024

account for 15 percent and 9 percent, respectively, of total merchandise exports. In the
meantime, the share of textile exports remains almost constant.

Table 1: Structure of Exports

(Shares in percent) 2010 2015 2020
Oil exports 53.0 433  35.7
Food exports (without cereals) 53 12.1 19.0
Cereals 1.8 2.1 1.5
Textiles 9.8 12.5 109
Chemicals 13.0 10.8 15.7
Electric appliances 3.8 10.7 9.2
Base metals 9.2 6.7 6.7
Vehicles, cars, and other means of 4.2 1.7 1.3
transportation

Source: Central Bank of Egypt, Monthly Economic Bulletin, various years,

Concerning whether the structure of Egyptian exports has changed from low and primary
commodities to higher value-added exports, it seems that exports are still concentrated in
products that are either traditional or have a low value-added, such as fuel exports.
Meanwhile, Egypt succeeded in shifting towards exporting more processed products, such
as processed food as well as textiles and clothing.

Exchange Rate Policy

It is often argued that currency devaluation leads to an improvement in export performance.
Since 2003, several devaluations have occurred, which could be analyzed to shed more
light on the exchange rate policy and examine the extent to which the devaluation of the
Egyptian Pound has led to an increase in exports. To observe the exchange rate path, it is
better to identify the path of the real effective exchange rate (REER) and the nominal
effective exchange rate (NEER) indices. These two indices are retrieved from Brugel’s
database (Darvas 2012). The NEER is defined as the value of a currency against a weighted
average of several foreign currencies. An increase in the NEER indicates an appreciation
of a currency against the weighted basket of currencies of its trading partners. While the
REER is the NEER adjusted for inflation differentials, an increase in the REER indicates
that exports become more expensive and imports are cheaper.
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Regarding the breakdown of exports, total merchandise, and service exports have been
declining as a percentage of GDP, while the share of merchandise exports has been
increasing as a percentage of total exports and the share of service exports is declining.
This pattern has prevailed since the mid-2000s (Figure 5). Regarding the components of
merchandise exports, Figure 4 shows that the share of o1l exports has declined from around
53 percent to only 35 percent, in real terms, while the share of manufacturing has been
growing. This might be due to oil price fluctuations rather than a structural change in the
supply of exports.
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Figure 4: Fuel vs. Manufactured Exports

Source: Central Bank of Egypt, Monthly Economic Bulletin, various years.
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FigureS: Merchandise vs. Service Exports
Source: Central Bank of Egypt, Monthly Economic Bulletin, various years.
Concerning the structure of merchandise exports, Table 1 points to an increase in food

exports to around 20 percent of total merchandise exports. Egypt has also succeeded in
exporting more manufactured goods, such as chemicals and electrical appliances, which
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registered zero growth rates in real terms, sometimes declining, except in 2018 and 2019
(Figure 3).
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Figure 2: Exports of Goods and Services (Constant US dollar, millions)

Source: World Bank, World Development Indicators.
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Figure 3: Growth Rates of Exports of Goods and Services (Constant US dollar, percent)

Source: World Bank, World Development Indicators.

Many factors could explain the performance of exports. First, Egypt signed several free
trade agreements, such as the EU partnership agreement and the Qualifying Industrial
Zones (QIZ) protocol, which might have led to an increase in exports for these markets,
albeit to an extent not comparable to that of other international competitors. Both supply
and demand factors might have played an important role in this matter. Concerning supply
factors, domestic producers could not respond in a timely and adequate fashion to the new
exportable products traded in international markets. In other words, Egypt continued to
export more products, for which international demand was declining. In this regard, trade
policy could provide incentives to producers, such as export subsidies, or abolish export
barriers, such as tariff- and non-tariff barriers. This might help in giving a comparative
advantage to products for which there is growing global demand in international markets.
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Haider, Afzal, and Riaz (2011) to estimate the export elasticities of Pakistan’s trade with
traditional trade partners, but they also estimated an error correction model (ECM), which
combines the long-run relationships with the short-run dynamics. Athanasoglou and
Bardakas (2010) develop a demand function for Greece’s exports of manufactured goods,
estimating the long run, and a vector autoregressive error correction model (VECM) for
the short run. They focus on time-series econometrics.

3. Stylized Facts: Current Situation of Exports in Egypt

Egypt adopted trade liberalization in the 1990s, especially with the proliferation of free
trade agreements. One of the main objectives of free trade agreements is to increase the
amount of foreign trade between Egypt and its trading partners. However, the indicator of
trade openness witnessed a notable decline during the 1990s, albeit the trend was reversed
to attain around 70 percent of GDP in 2008 (Figure 1). Unfortunately, starting in 2009, the
trade ratio as a percentage of GDP started declining again. This was due to several negative
shocks, such as the global financial crisis in the late 2000s and then the political upheaval
and domestic economic disturbance in 2011 and onwards. In 2021, trade openness reached
27 percent only of GDP, indicating lower integration of the Egyptian economy in the world
economy compared to other emerging economies, such as Turkey, South Africa, and
Jordan, where trade openness reached 60.5, 56, and 66 percent, respectively (WDI 2024).
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Figure 1: Trade and Exports as % of GDP
Source: World Bank, World Development Indicators.

Exports increased in real terms from around $10 billion in 1990 to about $56 billion in
2008. However, one can notice a decline in the real value of exports during the period
2010-2016, reaching only $47 billion. This loss in export revenue might be attributed to
sluggish domestic economic activity as a result of political disturbances during the
mentioned period. In 2016, exports more than doubled, rising from $36 billion in 2016 to
more than $90 billion in 2019. After the Covid-19 outbreak, exports declined again to reach
only $60 billion in 2021 (Figure 2). Figure 3 also shows the real growth of exports during
the whole period. During the 2000s, exports registered positive real growth rates but later
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The volatility of exchange rate movements also matters for export performance. For
example, Badr and El-khadrawi (2018) concentrated on the impact of the volatility of the
exchange rate on Egyptian trade flow for the period 1980-2016. The main results of the
study highlight the negative impact of exchange rate volatility and inflation on exports.

Free trade agreements (FTAs) usually facilitate export access to international markets.
Cardozo, Martinez-Zarzoso, and Vogler (2020) investigated whether the adoption of pan-
Euro-Mediterranean (PEM) rules of origin has a positive impact on the exports (final and
intermediate goods) of Egypt, Jordan, Morocco, and Tunisia. The gravity model® was
applied to forecast the volume of trade between two trading partners based on several
factors, namely their economic mass (positive relationship) and distance between them,
which is an indication of the trade cost (negative relationship). Four model specifications
were presented for the effects on exports of final goods and intermediate goods for the
complete sample of trading partner countries and OECD countries. Agreements signed
with the EU and EFTA countries had a positive and significant effect across specifications
for final goods exports but not for intermediate goods, while the agreement with Turkey is
significant and positive for intermediate goods exports across specifications. Cestepe et al.
(2015) also found that free trade agreements have a positive impact on the exports of those
countries, even if the exporting country has comparative disadvantages in the case of free
trade. A free trade agreement can improve the export power of the exporting country by
providing exceptional applications such as lower customs tariffs.

Moreover, the size and growth of the supply capacity of a country depend critically on the
availability of physical infrastructure, ranging from roads and ports to energy and
telecommunications. Awolusi and Osman (2023) use the internal transport infrastructure
as a proxy for the infrastructure as a whole. The analysis argues that internal transport
infrastructures are likely to play an important role in the early stage of export sector
development (Awolusi and Osman, 2023).

Concerning the methodology that is usually implemented to estimate export functions,
Awolusi and Osman (2023) investigate the factors determining export performance in
Uganda and apply the OLS technique. To overcome the problem of spurious regression,
they examine the time series characteristics of the variables by testing for stationery and
co-integration of the variables. The Johansen procedure is used, as it assumes the
possibility of more than one cointegrating relation between the variables. Altintas and
Tiirker (2014) estimate the export function for Turkey using the unit root test, co-
integration analysis, and Granger causality tests. The same methodology was applied by

2 The gravity model approach includes other explanatory variables such as common language, colonial links, and the
existence of trade agreements.
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more trade creation. However, if foreign investment is directed to benefit from horizontal
expansion and market penetration, it becomes a substitute for trade (Altintag 2014; Delice
and Birol 2011). The experience in several countries suggests that FDI strongly contributes
to the transformation of the composition of exports. For instance, FDI inflows into
Singapore and China helped to significantly increase the technological content of exports
by strongly supporting the development of export supply capacity, including knowledge-
based industries (Awolusi and Osman, 2023). However, Alaya (2012) showed that inward
FDI had a negative sign in 12 countries in the MENA region, which can be explained by
the fact that MENA countries usually attract a small portion of FDI that is mainly directed
to labor-intensive industries. While natural resources and exports of fuel often induce
positive effects on exports, this endowment might hinder export diversification.

The relative competition between exporters is essential in determining the value of exports,
which is measured by the ratio of export prices to the export prices of competing
economies, adjusted by the exchange rate (Mirdala et al. 2019). In this regard, devaluation
of the local currency renders domestic exports cheaper and, hence, might lead to an increase
in the quantity of exports. In addition, many countries, such as China and Korea, have used
currency devaluation as an additional tool to enhance comparative advantage, which has
helped them increase exports. However, the results of the impact of exchange rate
movements were inconclusive. While several studies confirmed the positive correlation
between devaluation and the increase in exports, other studies did not succeed in proving
this positive association between the two variables, especially at the macro level. Another
study by Chabhir et al. (2019) found that a depreciation of the real exchange rate increases
the value of exports without affecting the quantity of exports. This highlights the fact that
the price effect is more significant than the quantity effect (Chahir et al. 2019). With a
special focus on the Egyptian case, Adams and Metwally (2020) tested the Marshall-Lerner
condition. Using Egypt’s trade data for the period 1965—2017, they examined whether
changes in the exchange rate (devaluation in Egypt) drive changes in the relative prices of
imports and exports, which in turn drive changes in the volume of both exports and imports
(the elasticity approach). The paper applied the ordinary least squares (OLS) method for
the exports equation, where the real effective exchange rate and world GDP were used as
explanatory variables. They found that real exports of Egyptian goods and services are
elastic concerning changes in the real effective exchange rate. Also, another study on the
determinants of Egyptian merchandise exports showed that a depreciation of the Egyptian

pound could induce a small increase in the real value of Egyptian merchandise exports
(Ibrahim 2012).
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of world income; yexport elasticity concerning production capacity; nprice elasticity; and
income elasticity.

The allocation of domestic production between selling the output in the domestic market
versus exporting it to the international market depends on the firm's performance and the
export demand curve. It is assumed that the exporting country is a price-taker because the
small economy exerts no influence on the international prices of commodities.

The main aim of producers is to maximize profits when the marginal cost (MC) equals the
marginal revenue in both domestic and export markets. Thus, total output is allocated
towards both the domestic and foreign markets, and the price in the domestic market
becomes PH and the price in the foreign market becomes PF. The total marginal revenue
curve is the horizontal sum of the marginal revenue curves in both markets. Hence, if
domestic demand for production increases, the quantity available for export will decrease,
and if domestic demand decreases, the amount available for export will increase via
changes in relative prices. Hence, there is a negative relationship between the
decrease/increase in the quantity of exports and the upward/downward pressure (1974),
selling the output in the domestic market. According to this theoretical framework, when
there is an increase in domestic demand, domestic prices will shift upward, and hence it
becomes more profitable for producers to sell more output in the domestic market and
reduce the quantity that is directed towards the export market, and vice versa. Winters
(1974, not listed in the reference list) has stressed the importance of identifying the changes
in export profitability as measured by the ratio of the domestic price index to the export
price index of manufactured goods.

Relative export profitability was considered an important additional factor that affects the
performance of exports. In addition, many factors can play important roles in explaining
the performance of exports. These factors are mainly concentrated in three dimensions.
First, the production capacity in the home country is usually measured by real GDP growth
and national savings as a percentage of GDP (Majeed and Ahmad 2006). Second, other
factors emphasized external factors such as world demand for exports and foreign direct
investment (Majeed and Ahmad, 2006; Mirdala et al., 2019).

For instance, the results associated with FDI are inconclusive, as the final impact depends
on the type of FDI projects in the destination country. FDI might be complementary or a
substitute for trade. If the FDI projects are vertically oriented and aim to localize parts of
the production process in other countries, this type of foreign investment might lead to
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This study investigates the behavior of exports by examining their possible determinants
in light of theory and literature. The aim is to help policymakers identify the optimal
policies that could help foster Egyptian exports. In this respect, measuring the income and
price elasticities of export demand has received much attention because of its implications
for trade policy and the balance of payments.

However, it might not be optimal to focus on the performance of total exports to explore
the determinants of exports in Egypt. Total exports are composed of heterogeneous
commodities and services that might respond differently to exogenous variables. For
example, the devaluation of the Egyptian pound might have a different effect on fruits and
vegetables than on tourism. Thus, it might be more insightful to estimate the determinants
of exports for different types of exports, for example, merchandise exports vs. service
exports. In this regard, the associated price and income elasticities for each type of export
product and service shall be highlighted.

This study has four sections. Section 1 presents a literature review. Section 2 provides
stylized facts on the current situation of exports in Egypt. Section 3 describes the export
function specifications and the implemented methodology. Section 4 highlights the main
empirical results and concludes.

2. Literature Review

In theory, exports depend on three main factors: the country’s productive capacity and the
available supply of exportable goods; the price of exportable goods compared to similar
products in importing countries; and the world income that could be a proxy for global
demand. Other non-price factors might affect export demand, such as quality standards and
time for delivery; however, these factors are not easily measurable’.

The export demand function takes the following form, and it includes the estimation of
both income and price elasticities:
Pa\n
X, =aCY (}Tf): ZF
where X is the dependent variable that refers to the export volumes; C represents the
production capacity in the exporting country; and pd/pf is the ratio of the export price to
the correspondent prices in the importing countries. The function also includes Z; the level

! Thirlwall (1986),
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Estimation of Export Demand Function in Egypt

Dr. Mariam Raouf”

Abstract

In emerging economies, exports play an important role in enhancing economic growth,
sustaining development, and providing foreign exchange revenue. The study explores the
determinants of exports in Egypt from 1980-2021. Considering the heterogeneity of
exports, the paper disaggregates the types of exports into three major sub-components
according to data availability. First, the study estimates the determinants of total exports
and then focuses on identifying the determinants of merchandise exports. Finally, a
separate function is estimated to identify the main factors of service exports. Key empirical
findings are consistent with the results of previous studies, especially about the positive
and significant relationship between exports and world GDP, real domestic GDP, and the
trade partnership agreement with the EU. However, a negative and significant relationship
between the real effective exchange rate and the total exports has been detected, with a
higher response from service exports.

Keywords: Export Demand Function, OLS, Vector error correction model (VECM), Cointegration, Egypt

1. Introduction

Exports play an important role in enhancing economic growth and sustaining development
in emerging economies. Exports of goods and services are also important sources of foreign
exchange resources that help generate income for exporters and those working in the
feeding and related industries. Exports are also viewed as an engine of growth, as they
contribute to improving the quality of goods to better compete in foreign markets.
Additionally, using modern technologies in production helps enhance and increase the
technological capabilities in the country, as high-technology exports usually generate
higher value-added, which often translates into higher income and GDP growth. In this
regard, Egypt is set to implement a new strategy that targets increasing its annual exports
to the global markets to reach $100 billion compared to around $40 billion in 2021,
especially since Egyptian exports have been growing at declining real rates for over a
decade.

* Assistant Professor of Economics-International Economic Relations Center- Institute of National Planning.
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