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Abstract

Saudi Arabia has been witnessing a rapid growtxports more specifically since the inception o$tXdentury.
The paper intends to estimate Saudi's export denfandtion using bound test approach to cointegnatio
developed by Pesaran et al (2001). The result shibatsthere is long run equilibrium relationshiptveeen
demand for export, world income and real effecBxehange rate. The elasticity of demand for Sawkfsort
with respect to world income and real effective tetge rate (REER) has been found to elastic, hotthe
short run as well in the long run. The export hasrbfound to more elastic in the short run thatihélong run
with respect to both the variables.
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ADF: Augmented Dicky-Fuller; PP: Philips-Perrontted ECM: Unrestricted Error Correction Model; AIC:
Akaike Information Criteria; ARDL: Autoregressiveidiributed Lag; OLS: Ordinary Least Square; VECM:
Vector Error Correction Model; CUSUM: Cumulative rBwof Recursive Residual; CUSUMSQ: Cumulative
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1. Introduction

The role of export in economic growth and developt@ a country is generally recognized by neo
classical the development theory pioneered by Sql8%6) and Swan (1956). This has also been erafiiric
found in the case of Newly Industrialized Econom{BdES) and Association of South East Asian Nations
(ASEAN). The export of Saudi during the recent peras increased at a very high rate. It has iseckat rate
of 11 percent per annum during the period of 19020t11. More recently since 2001, the export heseased at
a compound rate about 18.3 percent per annum. Thahg increase in price of oil has been one offélotors
for increase in such record of growth in exporg, tion oil export sector has also recorded bettestiyrate than
the oil sector. The non oil sector has increaseshaannual compound rate of 13 percent per annuingithe
period 1991 to 2011 and 19 percent during 20010td 2at a rate higher than that of oil export dyitine same
period.

Since 1986, Saudi Arabia follow pegged exchange paticy vis a vis US dollar. Exchange rate has a
direct impact on price of tradable goods includingort. With constant exchange rate the pricexpbg may
be expected to remain constant for countries il fixed exchange rate system with dollar preddother
conditions remain same. However, Saudi Arabia espanly 13 percent to United States of America (Y&Ad
about 3 percent to Gulf region which has fixed exaye rate with dollar. Rest of the 84 percent efdkport
goes to other countries which do not have such gebguirrency system. Thus, an appreciation of delisn
respect to other currencies will make export coathyl uncompetitive in export market. This will acsady
affect export from the country and also other smscdd the economy. However, the depreciation oftkbiéar will
make export more competitive in world market thauld promote export from different sectors of tceromy.
Hence country’s economic policy and more specifjctiie trade policy would depend upon the natur¢hef
export demand for its product and more precisalypiice and income elasticity. It is in this cortake paper
seeks to estimate the price and income elastiditdemnand for Saudi products in international markgt
estimating the export demand function of Saudi Aaab
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Though there are ample literature on export denfandtion estimating price and income elasticity of
demand for the developing countries, not much Heeen done in the context of Saudi Arabia.

The paper is organized as follows. Section 2 byigflesents the export demand function. This is
followed by econometric methodology used to estintaé demand equation and also find the causdiomelaf
export with its determinants in section 3. Sectlodiscusses the empirical results and concludingarks are
given in section 5.

2. Data and Model

To estimate the demand for Saudi's exports, theerfept substitute model proposed by Goldstein and
Khan (1985) has been followed. The model assunasngtither imports nor exports are perfect sulisstof
domestic products. Exports are imperfect substun world markets for other countries’ domeshcal
produced goods, or for third countries’ exportse Tdonventional demand theory says that, the consisne
postulated to maximize utility subject to a budgenstraint. In this respect, export demand funcigospecified
as a function of the relative price of exports #melrest of the world’s real income. Since exchamge directly
affects the prices of exportable goods, the papesing real effective exchange rate (REER) instdadlative
price of export. Thus the export demand functiom lsa expressed as:

1%, = op + o, REER,+ o GDPW, + e, I &

The description of the variables is given below;

| denotes natural log of the variables;

X refers to volume of Saudi’s exports measureddfiating export in nominal terms by price of import

REER is real effective exchange rate of Saudi Arabi

GDPW is rest of the world real income;

t refers to time period.

In the equationgl is price elasticity and2 is real income elasticity of export demand. Basedhe
theory of demandyl should have negative sign, implying that the desmi@r India’s products in international
market will increase with depreciation of riyalrigal terms and vice-versa?2 is expected to have a positive sign,
as the demand for Saudi’s export is expected tease with increase in the world economic activitye model
estimation is based on annual data between thes yE280-2010. The data have been obtained from UN
Database and UNCTADSTAT 2013.

Econometric Methodology

The study involves three steps to estimate the ddmeguation for Saudi Arabia’s exports. In thetfirs
step the nature of the data or order of integratibthe variables, is examined. This is becaugbdfdata is
found to be non stationary, as most of the macno@oic data happen to be, then application of Olc&r&ue
may give spurious results. In order to avoid tstdtionary test of the variables is required. #er purpose,
Augmented Dicky-Fuller test (ADF-test) and Philipsfron test (PP test) have been applied. The ABtFide
based on the assumption that the error term istitally independent and has a constant variance.

Philips and Perron (1988) developed a generalizatiothe ADF test procedure that allows for fairly
mild assumptions concerning the distribution ofoesr While the ADF test corrects for higher orderiad
correlation by adding the lagged difference ternttenright hand side, the PP test makes a corretdighe t-
statistics of the coefficient from the AR(1) regies to account for the serial correlation in residterm. So,
the PP statistics are just modification of the ABdtatistics that takes into account less restéctiature of the
error process. For the reason, the present stuglglba conducted PP test to examine the statiovauye of the
variables under consideration.

Once the order of integration is known and it isirfd that all the variables are not stationary but
integrated of order equal to or less than oneptiesence of long run relationship is examined with help of
bound test approach to cointegration developeddsaian et al (2001). This method has some adwsita@ne,
bound test approach is robust for small size samilah (2000) used Pesaran’'s approach to estimate
disaggregated import demand function for Korea WBhannual observations. Other examples are fraticRia
(1999) and Tang and Nair (2002). Second, failuréet hypothesis due to endogeneity problem undete=
Granger method can be resolved through this methidther advantage associated with it is that it loa used
even if all the variables are not integrated of samder. So long as the dependent variable israted of order
one and explanatory variables are integrated ofrondt higher than one i.e. integrated of ordeo zmrorder
one or mix of integrated of order zero and ordeg,dhere can still be a long run relationship betwthese
variables provided that they are cointegrated.

In order to investigate the presence of long rumilémium relationship (cointegration) among theswiables
through bound test approach, following unrestricedor correction model (UECM) (equation 2) can be
estimated.

AlE, = oo+ B, ooy ALK+ BF o0y AIREER,; 4 ooy 28 AIGDEW,_, + B, 1%, +

P:1REER; | + B4lGDFW._, we i (2]
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Where,A represents first difference operator and | is ratlog of respective variablepi represents
the long run parameters, whilg; represent the short run parameters. To estinh&teabove equation, the

maximum number of lags for the variables in leetét equal to one. The appropriate number of flagthe

first differenced variables is determined on theibaf Akaike Information Criterion (AIC), from maxum of

three lags. After estimating equation 2 by ordin&gst square (OLS) method, the null hypothesisof
cointegartion is examined on the basis of the VdaldF- statistic used to assess the significanchefagged
level explanatory variables included in the equatice.

HO: B1 =p2 =p3 = 0; (no cointegration exists) and

HA: B1#p2#p3#0. (cointegration exists)

Pesaran et al (2001) have provided two sets ofcakitvalue bounds. At conventional level of
significance of 1 percent, 5 percent or 10 perdéttie calculated F-value falls outside the catibound values,
a conclusive inference can be made about accegptingjecting the null hypothesis of no cointegmataamong
the variables. If the F-value is greater than thpeun limit of the bound values, we reject the inylpothesis of
no cointegration among the variables under stuidie F-value is less than the lower limit of theuhd value,
then we accept the null hypothesis of no cointégmeamong these variables. However, if the caledld-value
falls within the critical bound limits, then thedar of integration of the explanatory variablesds® be known
before drawing any conclusion.

From the estimated UECM, the long run elasticities measured from the coefficients of the one
lagged level explanatory variables divided by toefficient of the lagged level dependent variabtd then
multiplied by minus one. Short run elasticities areasured from the coefficients of the first diffleced lagged
variables in estimated UECM. To ascertain the gesdrof fit of the ARDL model, relevant diagnosgsts are
conducted. The diagnostic tests examine the naiynaérial correlation and heteroskedasticity aiséed with
the model. RESET test is done to test for spetifinaof the model. To examine the stability of longn
parameters together with short run movement, cuimalasum (CUSUM) and cumulative sum square
(CUSUMSQ) have been employed.

Empirical Results and Analyses

As it is difficult on priori to decide between ADfest or PP test about the superiority of method to
examine the stationary nature of the variables,pidger followed Enders (1995) suggestion to usé kot
methods for the purpose to conclude with confidefdaus, the study used both the tests at leveladrfidst
difference. The result is reported in table 1a AbdThe ADF result in table 1a shows that all Valda, except
world income, are non stationary at level but dati@nary at first difference. The Philips-Perramituroot test
shown in table 1b also confirms the ADF test resuius, we may conclude that all the variablesudet! in the
model are integrated of order one i.e. 1(1).

In order to examine the relationship between thmatel for Saudi’'s export, world economic activity,
real effective exchange rate, the UECM version BDA model (Pesaran et al, 2001) with lag threee(ged on
the basis of AIC shown in table-2) is estimatede following Hendry’s general to specific modelimgproach,

a parsimonious model is selected for equation lgglly deleting the insignificant coefficients.eTresult of
the equation is presented in table 3. The diagndstts like Breusch-Godfrey serial correlation tdét, the
ARCH test, Breusch-Pagan-Godfrey test and Whiteftesheteroskedasticity, Jarque-Bera test for radityn of
the residual term, and Ramsey RESET test for magetification confirm that the equation is corngctl
specified and error term behaves normally. Ther@iproblem of serial correlation, heteroskedasgti€tandom
terms are normally distributed and model is cotyespecified. Further, figure 1 and 2 shows that piots of
CUSUM and CUSUMSQ remain within the 5% critical bds of the equation. Neither CUSUM nor
CUSUMSQ crossed the critical bound, indicating widence of structural instability.

The result of the bound test to examine the presefidong run relationship between export demand,
world income, real effective exchange rate is giiremable 4. The result shows that the computedatistics
(F=7.5) is greater than the critical upper boundieat 1 percent level. Thus, we may conclude tthexte exists
a long run stable relationship between these viasab

The result of UECM shows that exports are signiftiarelated to all the three variables as is réega
from the t-values of the coefficients. The signsalif the coefficients are also consistent with tietioal
expectation. The export demand is positively relateworld income and is negatively related to efédctive
exchange rate (REER). Table 5 reports the reshtistehe short run and long run income and priastlity of
demand for Saudi’s exports. The result shows thatexport is highly sensitive to change in worldrezmic
activity and REER. The elasticity of demand for @&uexport is very high with respect to both oé thariables,
both in the short run as well as in the long rulowever, elasticity of demand is the long run isslédsan
elasticity of demand in short run. Higher incomesétity of export demand signifies that growthworld
economic activity will translate into growth of A8 export sector and slow down of economic agtiim the
world will have an adverse effect on export secfahe country.
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Conclusion and Policy Implications

The primary objective of the paper is to estimaaedds export demand function and calculate it®me and
price elasticities taking the possible non statiitpan the data into account. The result showg thare is long
run stable relationship between demand for Saedgmort, world income and real effective exchande.ralrhe
result further shows that the sign of income aridepelasticity of export demand is consistent wita theory
and many of the studies on the subject and arststatly significant too. The magnitude of incomlasticity is
much more than unity, both in the short run andhim long run. This implies that the export will tiome to
grow so long as the world economy grows. Hence exgimuld be treated as an engine of growth an&¢hali
government should continue to promote export ofedéint sectors and also try to diversify its expoase.
However, the elasticity of export demand with respge exchange rate is negative and also very Aigb.dollar
is now a days witnessing appreciation against megjorencies. Due to fixed exchange rate betweeal epd
dollar, riyal also witness appreciation againststheurrencies. This may adversely affect growttbatidi's
export and its diversification strategies to proanexport of different products.
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Table 1a: Unit Root Test Result (ADF test)

Level First Difference

Variables C C&T None C C&T None
IX -0.329738 | -2.542691 | 1.489036 -4.515115¢ -4.4%11]| -4.165294*
IGDPw -0.540688| -1.749561 | 8.711929 -3.919124* BF®** | -1.384280
IREER -1.866400| -4.059430* -0.603754 -3.043403**2.990781 | -3.169452*
Critcal | 1% | -3.788030| -4.467895 | -2.679735 -3.80854( -4.4983() -3.808546
Values g0 ™ [ 3012363| -3.644963 | -1.958088 -3.020686 -3.66844 -3.020686

10% | -2.646119| -3.261452 | -1.607830 -2.650413  -3.2889| -2.650413

« Critical values are of Mc Kinnon (1996)
* * and ** represent significant at 1% and 5% level.

Number of lags based on Schwarz information cetéslC) criteria.
Table 1b: Unit Root Test Result (PP test)

Level First
Variables Difference
C C&T None C C&T None
IX 0.115622 -2.441160 3.120224  -5.039956% -5.48361| -4.158987*
IGDPw -0.583119 -1.749561 9.308201 -3.9009187 -22®** | -1.200259
IREER -1.840084 -1.730374 -0.603754 -2.9540311* 962920 -3.097468%
Critical | 1% -3.788030 -4.467895| -2.679735 -3.808546 -4.4983Q0 -2.685718
Values 5o [ 3.012363 | -3.644963| -1.958088 -3.020686 -3.66844 -1.959071
10% | -2.646119 -3.261452 -1.607830 -2.650413 -3.2889 | -1.607456
« Critical values are of Mc Kinnon (1996)
< * and ** represent significant at 1% and 5% level.
Table 2: Lag Selection for Bound Test
No. of Lags AlC SBC HQ
0 -4.944376 -4.795254 -4.919138
1 -10.35716 -9.760676 -10.25621
2 -10.92557 -9.881713 -10.74891
3 -11.57357* -10.08235* -11.32120*

* represents lag selected
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Table 3: Result of UECM of Export Demand Equation

Variables Coefficients SE t-Statistics Prob

LRXSA(-1) 2.712420 0.988400 2.744254 0.0406
LREER(-1) 13.34876 5.070857 2.632446 0.0464
LRGDPW(-1) -5.274923 1.969928 -2.677723 0.0439
D(LRXSA(-1)) -2.989506 0.964724 -3.098819 0.0269
D(LRXSA(-2)) -2.464583 0.825821 -2.984403 0.0306
D(LRXSA(-3)) 0.844648 0.304224 2.776402 0.0391
D(LRGDPW) 24.68396 5.673353 4.350859 0.0074
D(LRGDPW(-1)) 8.272440 4.006643 2.064681 0.0939
D(LRGDPW(-2)) 12.38631 4.962349 2.496058 0.0548
D(LREER) 5.740903 2.780086 2.065009 0.0938
D(LREER(-1)) -9.358947 3.235165 -2.892881 0.0341
D(LREER(-2)) -14.29642 4.738592 -3.017018 0.0295
D(LREER(-3)) 4.537581 1.436408 3.158979 0.0251

Diagnostic Tests

R square 0.948110
Adjusted R square 0.823573
Breusch-Godfrey Serial Correlation LM (1) Test Btisttic 0.871234

Prob. F(3,2) [0.5736]
Heteroskedasticity Test: Breusch-Pagan-Godfrey affssic 3.244617

Prob. F(13,4) (0.1326)
Heteroskedasticity Test: ARCH 0.485907

Prob. F(1,15) (0.4964)
Heteroskedasticity Test: White 0.549579

Prob. F(13,4) (0.8147)
Jarque —Bera Normality Test 722462

Prob. (0.696818)
Ramsey RESET 1.614685

Prob. F(1,4) (0.2727)

Note: *, **, and *** shows significant at 1%, 5% dnl0% level respectively. Values in square brackets
probability values.

Table 4: Bound Test for Cointegration

Calculated F-Values: 7.499*
Significance Level Critical Level

Lower Bound Upper Bound
1 Percent 3.88 5.30
5 Percent 2.72 3.83
10Percent 2.17 3.19

Note: The reported bounds critical values are tdkem Pesaran et al. (2001), Table C1.i: Case rebinicteNo
intercept and no trend with two regressors casgQ.

* shows significant at 1 percent.
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Table 5: Short Run and Long Run Elasticity

Variables Short Run Elasticity Long Run Elasticity
World Income 37.1 1.94
REER -19.1 -4.92
8
6 I
N —_/____________________’__,____
] :______/_____,__-
//\/\
o]
.
-4 ] \\__\_‘_\_\\‘\—\\—\_\\_\_\\
-6 \\\\\_‘\\——\_\_\\
_2008 2009 2010 2011 2012
| — cusum - 5% Significance

- T T T
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—— CUSUM of Squares ———-- 596 Significance

Figure 2: Plot of CUSUMSQ Test
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