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Abgtract: The relationship between openness to internativadé and economic growth has been a subjectrefpil
controversy. This has paved the way for variousritgcal and empirical investigatiomgich has yielded inconclusive
results, particularly in the case of developingrtdes. As a good case in point, the Moroccan eggnbas been
subjected to a thorough analysis in order to deterrand evaluate the impact of trade openness amoedc growth
covering the period from 1980 to 2019. To this ehd,methodology adopted consists of a complemgaaproach of
statistical and econometric tests using the ARDUnis test of cointegration and the Toda-Yamamatsaldy test. The
results have shown that Morocco's openness tanatienal trade positively impacts economic growathhie short term.
Yet, it produces adverse effects in the long terspecially with the presence of bidirectional cateationship between
the two variables— i.e economic growth and intéamat trade.

1 Introduction established between openness to international @ade

The impact of trade openness on economic growh iscountries’ economic growth. _ _
long-standing controversial issue that has laid the Morocco has adopted a policy of economic
foundations for subsequent and recurrent theotedgica liberalization for several decades, focusing itsitetic
empirical studies. Such studies have tried to éxplae ~development on exports and attractiveness of iatiemal
divergent consequences of this relationship acmssinvestmentas a long-term development choice. isait,
number of countries. the reduction of tariff and nontariff barriers, the

Theoretically, it has been argued that in the lomy development of logistics, the S|mpI|f|cat|on of Her
trade openness potentially promotes economic grow@@ntrol procedures and the adoption of an arsehal o
through mu|tip|e transmission Channe]& such aesswsto multidimensional reforms have contributed to both
technology and knowledge, international financialncrease in trade volumes and the restructuringtsof
integration, effective and efficient allocationrefources, foreign trade composition. o
access to diversified markets, improvement in deimes Indeed, the Moroccan economy has made significant
factor productivity, attractiveness of foreign dapiand Progress in terms of economic growth and openresiet
finally international cooperation [1,2]. global market over the last decades. It averaggbath

These theoretical underpinnings have motivated simdate of 7.6% in the period between 1980 and 201baan
all developing countries to both take a range ohsnees {rade openness representing nearly 87% of GDP 18.20
to facilitate global trade and reform their foreitade This mixed performance is attributable to the copst
po“cies S0 as to promote trade openness. Thenattenal commitment to a varied series of reforms and stratt
institutions regulating the global liberal systeavh also Measures. _ _
fueled the demand to reform external strategigga@slly However, this relative performance does not onjy la
those of developing countries. Furthermore, thiafaiof bare the structural deficits that restrain the eotin
self-centered and inward-looking development sgiate transformation, but it also reveals the compliaagiéacing
has paved the way for promoting this liberal choic&e Moroccan economy in the management of its agesin
extensively [3,4]. process. Despite the gradual diversification impagcthe

Despite the theoretical and empirical developmenf8anufacturing sectors, the national productive ossct
framing this issue, there is still a lack of cormesion the suffer from deindustrialization in some specifictses due
possible effects of trade openness on economic tgrowt0 low labor productivity and the absence of higbH,
Variables such as the diversity of countries ecdnomhigh-value-added industrial ~ and  technological
structures and trade policies and the abundanstudfy ~transformation activities [S].
techniques, analytical settings, sampling periotsaases  The purpose of this article is to analyze in a mattate

selected weigh heavily on the effects of the ietship framework the relationship developed between opesiue
international trade and economic growth in Morocco
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between 1980 and 2019. The study is conductedsswean and innovation produced by the developed counimiése
the main question raised in this analysis: Doesiogss to international market. This kind of distribution arglobal
international trade contribute to the promotioecdnomic scale encourages developing countries, especiaibll s
growth in Morocco? Within this framework, the hypesis ones, to imitate and produce products with low and
to be tested is the following: foreign trade doedaes not medium technological content through the learnind a
promote economic growth in the Moroccan economy. experience effects accumulated by the human cagfital
Our study attempts to address this problematicsygu those countries [13].
the ARDL model of Pesaran [6] and the causality ¢és Theoretical analysis has been put forward to irelud
Toda-Yamamoto [7]. These two analytical tools Wwillp global trade policy from strategic perspective by
us explain the evolution of the relationship betw&ade developing competitive advantages and enhancing the
openness and economic growth in the short andtkmng competitiveness of countries at the internatiopakl by
and identify the causal inferences made among thiee adoption of an interactive arsenal of publiiges and
variables of our hypothetical model. actions in line with the free trade principles [, In
The remainder of the paper will unfold as follovise addition, the management of the reforms undertdken
second section contains the theoretical developmerduntries must be able to assist and complemenmt the
framing the relationship between trade openness asttategies of trade openness in order to achiénghdevel
economic growth. The third section discusses thaf performance on the international scale.
development of the hypothetical model, the varigble In the global competitive market, the performante o
adopted and the statistical data. The fourth segtiesents international trade is intrinsically linked to thenovation
the econometric methodology, the main empiricaliltes and the performance achieved in the logisticseatithcro

and a discussion of the main findings of the study. and microeconomic level.
In the long term, trade openness, involving anvacti
2 Literaturereview transfer of technology and knowledge, the transétion

The role of international trade in promoting ecoimm Of productive structures, the qualification of huntapital
growth has been widely debated and much has beterwr and the improvement of efficiency in the allocatioh
in an attempt to confirm or refute the trade-ledvgh resources and thus increase economic growth, keads
hypothesis. Within this framework of analysis, thessical gradual and progressive convergence between ecesomi
theory of international trade, driven by the prpieiof [16,17].
mutual prosperity between nations, stipulates et The growing impact of foreign trade on the internal
specialization of countries combines the positfaythave Progress of countries and the emergence of MNQ'ewas
acquired on the international market [8]. Indeehis t active operators in the global economic architechave
specialization, with the factor endowments thaeiteals, Played a key role in the flow of capital and teclogical
will tend to stimulate scale production and tragehange externalities. This has prompted almost all coestrio
in the sectors with the most abundant factor. abolish barriers and open their borders to the free
As a result, the accumulation of physical capitatirculation of goods and services [18,19]. All thes
generated by the increase in volumes traded origfore arguments encourage countries to integrate intglthteal
markets implies an increase in national income ang@iconomic sphere through a high degree of tradengssn
consequently, high overall economic growth [9]. Thélespite the existence of an alternative approagbesting
theory of comparative advantage has been widefpat trade openness inhibits economic growth and
developed to combine the vulgate of the neoclassidatroduces adverse effects, particularly when thentry
liberal theory_ The neoclassical approach assdris tspeci_a_lizes in low-value-added activities and ﬂﬁla'
openness to international trade provides relativonditions and parallel reforms do not favor thamaltion
Compensation for the unequa| geographica| disiobudf and absorptlon Of the external shocks |n|t|ated)b.§BSS|Ve
productive wealth in the world and thus replaces thPpenness to foreign trade [20,21]. _
exchange of factors of production among econoniigk [ Empirically, the analyses of the impact of trade
In this perspective, the new theories of endogeno@9enness on economic growth are often contradictory
growth reconsider international trade in economifumber of studies point to the existence of posiéffects
development policies as a key factor and a strated?f trade openness on economic growth [22,23]. Hewev
stimulus to the performance and promotion of ecdnomother studies contradict the presence of a positikein
growth. The development of human capital and thidlis relationship and confirm the existence of tiegaor
acquisition of new technologies, and new productioe absence of impacts [24].
techniques are now the major determining factors fo Moreover, empirical studies, which are scarceten t
stimulating this relationship developed betweennogss case of the Moroccan economy, have attempted tgzna
to international trade and the economic growthoointries  the impact of foreign trade on economic growth vifta
[11,12]. objective of producing policy recommendations fbe t
Openness to foreign trade allows the least developMoroccan authorities. By conducting a study on the
economies to benefit from an advanced level ofrtetdyy ~ Productivity of Moroccan firms, Haddad [25] confisrthe
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existence of a strong positive relationship betwéen capital stock by accumulation starting from theeleof
productivity of national firms and the share of estp they initial capital [31]. The initial capital is deduteby
make, patrticularly those of the industrial sectdhis calculating the average rate of investment extermea
indication is in accordance with the results of shedy of the previous period from 1965 to 1980.
El Alaoui [26] which also supports the presenceaof This first formula: K, = FBCF,/(p + §) estimates
positive long-term relationship between trade opssn the approximate value of the country's initial ¢alfiK o),
and economic growth. While the study of Currie anthserting a constant annual depreciation raté of0.05
Harrison [27] demonstrates that trade openness h@8o) (this rate was adopted in the HCP report in [3Bie
penalized the strategic sectors of the Moroccam@oy estimation of this depreciation rate is based orersd
through various reduction effects on employmenggega indicators, including mainly the nature of the phgb
prices and profits. Similarly, Bouoiyour [28] indies in capital accumulated, the production process and the
his study that there is a weak relationship betweszign technology used [33].
trade and economic growth. In contrast, the second formula estimates, in exidio
the formula mentioned above (2), the accumulatfatata

3 Methodology for the construction of the physical capital stsekies.

Our hypothetical perspective is based on the mofel
Mankiw etal., [29] which is founded on the original basic K, =FBCF, + (1 - 8K, 2)
formulation developed by Solow [30]. To this careloeled
the contributions of [11,12] Lucas and Romer depetb ~ The stock of physical capital varial{i¢t) includes the
within the framework of a theoretical constructionstock of equipment, basic infrastructure and stmest of
analyzing economic growth from an endogenoute economy intended for national production. For o
perspective. purposes, it includes the panoply of structural and

The model tests the hypothesis of whether trad@mplementary reforms adjusted during the libeaditan
openness does or does not promote economic grovtike i period to stimulate economic growth and enhancér e
case of the Moroccan economy. In this frameworlk, tHoerformance of the Moroccan economy in the global
ultimate objective is to explain the variations thle ~market [34,35].
economic growth observed during the period of aialy ~ While investment in human capital requires a comple
dealt with in our study by the evolution of the ishtes combination of income, education, health, and ditade
including the foreign trade variable. of interactive elements, especially at the soaeaél [36],

In view of the above, the formulation of a functioh our empirical analysis emphasizes the interpretaifdhis
economic growth, inspired by the theoretical raftec Variable from the perspective of the level of (setary)
developed on this subject, has led to formulatihg t €ducation of the labor force, taken as a proxytfehuman

following dynamic growth function (1): capital variable(KHt), to refer to the relatively and
moderately skilled labor force [37,38].
Y,=A, K KH}™@ (1) Regarding the technology varial§lst), this variable is
t=1,..... ) manipulated as a mechanism for transferring innomat
O<a<l knowledge and know-how from developed countries,

which are the main producers of technology to less

The theoretically relevant variables induced insthideveloped countries and thus, to our study context
formulation are based on the extended Cobb-Dougl##orocco as a developing economy [16,39,40].
production function, which must be augmented in the In developed economies, technology is driven bigh h
context of the design considered above. Theseblasiare |€vel of investment made by rational profit maximg
respectively the combination of physical capitatkt(K), ~agdents mostly in the private sector, creating apmiitive
human capita{k H) and technological progre¢a). the ~environment of picking winners and thereby stimnlat
signs (@) denote the remuneration of the factors oféchnological progress [41]. However, the process o
production inserted in the equation aftyl indicates the Stimulating technological advancement is usualteited
time range. by public authorities as a part of complementaigtegies,

Economic growth(Yt) is analyzed by the GDP persuch as g;tablishing a research and developmemrpia
capita indicator as a key variable that generadtyds to and providing the necessary equipment and infretsire:
explain the evolution of the growth of countriesiahe for creative ideas and technological innovation 42§
standards of living of its population [11,12,29]. Morocco's foreign trade structure reflects the toim

The stock of physical capitalKt) is taken in an technol_oglcal level; the country exports a reldgivemall
accumulated form, retained by the measure of disg ~ Proportion of technology-intensive products comdaie
capital formation calculated by the competent aiities  its considerable imports in this category of praguc
on the basis of annually established data. Thiskste (machinery and equipment). _ o
generated by the intermittent (perpetual) inventoeghod, However, human capital is crucial to activatingsthe
which consists of reconstructing the series of jafays transmission channels in developing countries sash
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Morocco. The human capital must develop its capdoit governance, the quality of institutions, the climand
absorb technological progresses and the abilitgdapt geographic location of the country and many othEnese
constantly to changes and advances made in saentifactors, different from a country to another, asasidered
knowledge and innovation worldwide [43,44]. a country-specific shock and therefore imply a djeace
This provides an explanation for the developmemts in growth, living standards and initial conditiofus trade
contemporary theories of endogenous growth thabate  openness across countries.
a determining role to trade openness in the dymanaf The function is a simple mapping from inputs tqooiis
economic growth [13,45]. We suggest in this framéwo of production [51]. This functional form consist§ o
that externalites and technological spillovers arexamining the different mechanisms that influenbe t
transmitted by openness to international tradeedlsas by  relationship between economic growth and openness t

the entry of foreign direct investment to Morocco. international trade by specifying the transmissibannels
that regulate this relationship [52]. A linearizstiof the
A, = BTO? FDI? X? (3) adopted model becomes necessary at this stagelysin

by log-linearizing the entire equation (dependent a
Most empirical studies structuring theoretical kg~ independent variables) in order to allow a correct
and analyzing the impacts of foreign trade on endao estimation of the specified parameters (5).
growth focus the measurement of trade openness on

exports, neglecting the considerable role of import LnY, =a, + a, InK, + «a, InKH, +
especially for the least advanced economies [46\¥f]le a;InTO, + a,InFDI, + p, (5)
the theory of comparative advantage asserts that an

efficient allocation of resources is possible byparting The error term is represented () and the constant

goods that are more expensive to produce and pragucis symbolized by this sigfiay). On the other hand, the
the factor-intensive goods that are vastly abundatite parameters to be estimated are the sign®od1, 02, a3,
country [48]. o4 and assumed to be positive.
Morocco has a structural trade deficit that favors
imports (equipment, machinery, inputs, finishedduets, 4 Resultsand discussion
seml-fllnlshed. products. and raw materials) for the |, orderto study the impact of openness to intésnal
dynamism of its domestic economy. Trade open(®85  y54e on economic growth in Morocco, our econoroetri
is calculated as a ratio of exports and importsdeiy by ethodology is divided into three main steps that a
GDP. This index refers to the trade intensity i d¢heation progressive and complementary. The ultimate ohjeds
of added value. The foreign direct investméRDI) 15 yerify the existence of a causal relationshipween
indicator is calculated by the net inflow of FDI the 346 gpenness and economic growth in Morocco dis we
Moroccan territory. This flow provides an activarsfer < 1o test the robustness of the hypothetical meael
of imported technology and know-how in the form Oy nirical examination. Therefore, the study retiagime
machinery, equipment, organizational model andowsi ggries data that spans over a 40-year period f@80 fo
knowledge [49, 50]. The constant in equati(®) is 5919
identified by(p). , _ Our econometric approach is based on a
Based on the previous equatio(l and (3), the  complementary process of statistical tests. Fitsg
canonical model adapted is formulated in the foll@V giationarity test of the time series is used tectehe order

equation(4). of integration of the variables by unit root te§ike next
step is to examine the presence of cointegratiohsaort
Y, = BTOZ FDI; K KH{ ™" X, (4) to long term relationships between the variablestiay

ARDL model. Finally, the Toda-Yamamoto causalitgtte
The variable (X) is a constant that frames otheris adopted to verify the existence of causal refeships,
variables affecting the evolution of the relatiopstnder particularly between economic growth and openness t
study and the overall efficiency of the economygluding international trade.

Table 1 Descriptive statistics

LnY LnK LnKH LnFDI LnTO
Mear 7.65496. 8.68947! 2.36159¢ 2.16075! -0.42322
Mediar 7.58644 8.616021 2.34321. 2.15362. -0.45079.

Maximunr  8.13037. 9.47509. 3.24259. 2.24866 -0.09365.
Minimum 7.16664 7.97523° 1.845300 2.07634. -0.70222
Std. Dev 0.29854. 0.45970! 0.34234( 0.05269:- 0.16770
Skewnes 0.11644. 0.22204/ 0.63493( 0.16513 0.30444.
Kurtosis 1.76141 1.77174: 2.85621 1.76162' 1.85399.
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Jarqu-Bere 2.64720° 2.84301! 2.72203; 2.73773 2.80679!
Probability 0.26617- 0.24134' 0.256401 0.25439' 0.24576.
Sunr 306.198! 347.5791 94.4638' 86.4302; -16.9291.
Sum Sg. De' 3.47596. 8.241811 4.57066. 0.108291 1.09689!
Observation 4C 4C 4C 4C 4C

The descriptive statistics table above (Table 4pldys
a set of specifications that characterize and desthe
trends of data and provides insight into the siaeiation,
central tendency, mode of dispersion and normafityre

Pursuing the analysis by the correlation matrix
developed in the following (Table 2), which illustes the
apparent nature of the relationship developed tesivtiee
variables and determines the linearity of this plié
variables over the period of the study [53]. links. Hence, a positive relationship is observetiveen

The univariate observation and the analysis ofitita trade openness and economic growth by a value highe
show that the logs of the two main variables, traddnan 90% as well as between the majority of vagsithat
openness and economic growth, reached the highest | drive economic growth as presented in the Tab@r2the
in 2019 with 8.130371 and -0.093651, respectivgbirsst contrary, a positive correlation does not implygsicant
an average that reaches 7.654962 and -0.42322&usality.
successively for the same variables.

Table 2 Correlation matrix

LnY LnK LnKH LnFDI LnTO
LnY 1.00000:!
LnK 0.99545! 1.00000:!
LnKH 0.95809 0.96989i 1.00000:!
LnFDI  0.99597. 0.99975! 0.96773i 1.00000:!
LnTO 0.91010: 0.92810. 0.89653! 0.92556. 1.00000!

At this level, stationarity tests are applied toedeine
the order of integration of the variables in ourdmo The
ultimate objective is to identify the econometriethod
adapted for this study. The data in the series mast
contain trend, seasonality or cycle, which by tpeésence institutional changes that lead to non-stationaoftythe
and ignorance will be capable of biasing the resoitthe data [57,58]. To this end, the stationarity testidus the
study and making them fallacious [54]. Thesd&wiatkowski, Phillips, Schmidt and Shin (KPSS/[h9]
characteristics, affirming the stationarity of tiseries, are test since it is more robust for small data and:plaions
generally invalid in the majority of cases manifegt like in this case study. This test is applied ttdede the
macroeconomic and financial phenomena; those amell hypothesis of stationarity (HO = stationaryies) of
dominated by stochastic trends, as demonstratetiein the time series.
studies conducted by [55,56] Nelson and Plosser and
Campbell and Perron.

In order to have a real analysis of the relatigmshi
established between the variables, it is necestary
eliminate the effects or shocks often manifestedrises,
economic policies and structural reforms, political

Table 3 Results of unit root test of (KPSS)

KPSS integration
i or der
Variables Leve First difference
C T&C C T&C KPSS
LnY 1.312795* | 0.112582** | 0.096760** | 0.080476** 1(1)
LnK 2.392508** | 0.456402** | 0.188889** | 0.091309** 1(1)
LnKH 0.401873* | 0.173038** | 0.455472**| 0.189708* | 1(1)
LnTO 0.506674* 0.131233** - - 1(0)
LnFDI 4.743531** | 0.423788** | 0.124602** | 0.091875** 1(1)

Note: The tests were conducted with individual tanisand trend and constant equations and theteigéepts
for each variable were automatically selected bauweby the software (Default Barlett Kernel/ Ardrs

Bandwidth).

Significance level is represented by **critical walat 5%, *critical value at 1%. These criticaluesd are
calculated by Kwiatkowski-Phillips-Schmidt-Shin @& Table 1).
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The table 3 displays the results calculated foh etada The relevance of this cointegration technique casgba
series and asserts the assumption of the statipmdiihe to other conventional and traditional methods, sash
time series at first orddi(1) for all the variables and at those of Granger and Engel, 1987, Johansen anliudise
level 1(0) for the trade openness variable in the differert991, lies in its high capacity to deal with mudtiiate
stationarity equations (constant, trend & constadtpted cases and at various degrees of integration. Besilis
according to the advancement of the stationargystdn test has relatively more efficient statistical pdjes that
other words, the results indicate that most ofsétries are fit with the characteristics of small sample sif@d.
derived from a non-stationary process in levelgpxdor Considering the results in the table 4 and with the
the variable(LnTO). For this purpose and for the non-determination of the GDP variable as the dependent
stationary variables, new series are formed withesthat variable (first equation), the hypothesis of nmtagration
indicate the difference between the observatichetime (HO: al = a2 = a3 = a4 = a5 = 0) was rejected in order to
being and before. accept the hypothesis of existence of cointegrdtiinal

The next step consists on analyzing the cointegrati # o2 # a3 # o4 # 5 # 0) in the long run between all the
relationship established in the long term betwestables. variables, in particular between the dependenabégiand
In this framework, the technique of cointegratiorthe set of independent variables over the detedhpreod
developed by Pesaranadt, [6], through the specification for the case of the Moroccan economy. Thus, theepree
of the ARDL bounds test, is used to determine tkegnce of a strong cointegration reveals that any statmbélance
of vectors and equilibrium relationship betweendbdes between the variables is only a short-term phenomen
in the long term. For the rest of the equations and adopting eadablar

This test requires either levE(0) or first orderl(1) individually as dependent variable, the result atsafirms
stationarity or a combination of both and it's coaéd to the existence of long-run cointegration relatiopshi
examine the movement on a long-run equilibrium mHdth between all the variables, which are in this c&RP per
the dependent variable alongside with the set @fpita growth, physical capital, human capital,eign
explanatory variables designated as regressordhign tdirect investment and openness to internationdetra
model.

Table 4 Results of the ARDL cointegration test

Estimated M odels Optimal lag length F- Diagnostic tests
statistics Serial . .
. Normality | Heteroscedasticity
correlation
Y =f(K,KH, FDI, TO) ARDL (5,2,0,0,1 | 4.23692. 0.268¢ 0,030214 0.0591
TO=1(Y,K, KH,FDIl) | ARDL (1,1,4,3,4 | 8.11299 0.3461 0,76764 0.827.
K =1(Y,KH, FDI, TO) | ARDL (5,3,4,4,% | 10.6663 0.640¢ 0,09808: 0.904"
KH =1(Y, K, FDI, TO) | ARDL (1,0,4,4,1 | 4.30139 0.066° 0,52062 0.2767
FDI =f(Y, K, KH, TO) | ARDL (5, 3,4, 4,5 | 10.5202 0.629( 0,13489! 0.949:

Leve

Critical values (T=35)

L ower bounds|(0) Upper bounds|(1)
10% 2.69¢ 3.89¢
5% 3.27¢ 4.6°
1% 4.5¢ 6.36¢

Note: The optimal lag number for each variableelected automatically by the Akaike Info CriteriphlC) with a maximum lag
estimate of 5.

Values are generated with the unrestricted constadel and no trend.

The signs *, **, *** represent the significance tbfe values at the 1%, 5% and 10% levels respegtivel

Probabilities of diagnostic tests are significarb% and *1%.

The test for normal distribution of series anddaals is advanced by the Jarque-Bera statistisal The problem of autocorrelation
of series is tested by the Breusch-Godfrey test.t€ht of heteroscedasticity is checked by the ®te#Pagan-Godfrey statistical test
to determine the variance of the error term.

In this framework, the table 4 presenting the tssul
exposes the F-statistic that indicates a signifieawith
respect to the upper bounds generated in the ssbiedt
significance levels of 5% and 10% for all equatioFisus,
the results of the cointegration at the bounds aletree
presence of a strong cointegration in the longhetween
all the variables.

For data samples with a limited number of obseovesti
(in our case 40 observations in each series), whacles
between T = 30 and T = 80, the upper and lower thoun
determined in the table 4 are defined by Narayéf] [
instead of those of Pesaranadt [6], rather adapted to
large samples size (T =500 to T = 40.000).

Moreover, given the limited data of our time sertbe
ARDL model is sensitive to the structure of themated
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lag numbers. As explained by Litkepohl, [62] theatyic

links developed between the time series are detbgtéhis

optimal lag number because an appropriate lag én th

model used removes the endogeneity and correlation +ZgliALnYt—i+zgziALnKt—i

problem between the residual series. Thereforeptimal i=1 i=0

lag numbers for each equation are shown in thenseco L

column of Table 4 with a maximum lag length of & tie + Z 03; ALnKH,_;

dependent variable and 4 for the independent Vasab i=0

These lags are distributed automatically for ezatiable 1

by the Akaike Info Criterion (AIC) selection criten. + Z 04 ALnFDI,_;
To test the robustness of the results, it is imgrto i=0

designate a number of diagnostic tests such as the .

normality test, the heteroscedasticity test, theorer +Z 0s5; ALnTO,_; +

autocorrelation test as well as the stability téshe model i=0

(CUSUM) in order to consolidate the results estedaty . _ _ _ (6

the ARDL model. All of these tests are significatithe All variables are defined prewous_b{.ls the difference

5% level and confirm the existence of appropriat@Perator,(m, n, p, g, k) are the estimated lag or offset

econometric properties for the tests and, consely,eio number for each variable apdrepresents the error term.

not violate the validation assumptions of the gelbc This equation is subdivided into two major parte first
econometric model. specifies the long-term relationship between théaises

The cointegration of all variables in the long-teand _profiled by the variables in level, a_nd th_e sec;bames the
their stationarity at different levels | (0) an¢L), requires importance of the short-term relationships simuldtg the
the use of the ARDL model to identify the natured anva_rlables in first difference. Inthls regard andletect t_he
significance of the short- and long-term relatigpsh €xistence of short-term relationships, the equaiion
between the variables. The ARDL model, which is &isplayed as follows (7):
dynamic model, will be used to justify the evolutiof the ALnY, = 6, + X%, 04;ALnY;, _; +
dependent variable by both its past variations vétpect Yo 02 ALNK, _; + X¥_ 03, ALnKH,_; +
to the short- and long-term equilibrium and thegkedjand Z?:o 0,; ALNFDI,_; + XX 05, ALnTO,_; +
current values of all the other variables as exqifany BECT_; + u, (7)
variables since this model is a combination of getous
and exogenous variables. The cointegration equation, referred to as ECTqErr
This model supports the specification of the skema Correction Term), reflects the coefficient of adjnent
results by an error correction mod&QM) in order to and Cointegration between the variables in the lemg
produce relatively correct estimations in the lomg. The while marking the short-term dynamics [63]. This
empirical formulation of the ARDL test for the dewent cointegration coefficient is calculated by the daling
variable LnY (6), which is GDP per capita growtl, i formula (8):
presented below:

ALnY, = ay + aLnY,_; + a,LnK,_; + a;LnKH,_,
+ auInFDI,_; + asLnTO,_4
m n

ECT_, = LnY,_, — @+ & LnY,_, + GLnK,_, +
@;LnKH,_, + @,LnFDI,_, + @LnTO,_, + A, (8)

Table 5Short run estimates of the relationships betweerettplanatory variables and the dependent varig@BI2P)

Explicative Dependent Variable ALN(Y)

Variables Coefficient t-statistic Probability

(regressors)
ALnK - 3.34915: 0.0396’
ALnKH 0.11883! 1.23032: 0.232¢
ALNnFDI 35.9022 1.24912! 0.226(
ALNTO - 6.38481 0.0072
Constar -0.01893. -0.95818: 0.349:
ECT (1) -0.83084. -3.127157% 0.0053

The two missing coefficients on the table represangbles with estimated lags in the equatiorir jbant significance is tested with
the Wald test.
*Significance at 5%.

The results of the short-run dynamics between thts negative sign indicates the presence of a establ
variables are presented in the table 5. The caefiof the relationship in the long run between the differeatiables
error correction term lagged by 1 is statisticalfynificant, in the model, and its coefficient reflects an atpent and
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a return of economic growth to its general equillifor of
83% if a deviation occurs in the long run.

and the explanatory variables in the long run leyARDL
model specifying the Ordinary Least Squares (OLS)

The physical capital variable and the trade opesnesiethod and by the Fully Modified Ordinary Least &qs

variable exert a simultaneously significant anditp@s
short-run effect on the evolution of GDP per cgpiteir

short-run elasticities have been represented byrakv

coefficients because they have lagged and, thexefave
been tested jointly by the Wald statistical testwidver,

(FMOLS) model cointegration regression in ordeagsist
and confirm the initial results.

The results reported in the table 6 show relatively
similar coefficients and signs for the two estindateodels
(OLS) and (FMOLS). These results indicate a lorgite

the human capital variable and the foreign diregelationship between trade openness and GDP péacap

investment variable do not have a significant disfwort-
run impact on economic growth in the Moroccan ecoyno
represented in our model by GDP per capita.

growth as well as between human capital formatiahthe
performance of the economic growth. However, thediot
of these relationships in the long run on the pridonoof

After estimating the coefficients of the short-runeconomic growth in Morocco is relatively negative
relationships and with the existence of a long-rubecause the signs of the coefficients are negafittele

cointegration, we proceed to the next step to iflettie
presence of relationships between variables inlahg-
term. For this very reason, the equation is limitedhe
following formulation (9):

ILnY, = ay+ a;LnY,_; + a,LnK,_; +
az;LnKH, | + a,LnFDI,_; + agInTO,_; +u; (9)

This empirical approach is utilized to demonstthte
existence of relationships between the dependeizbla

the other variables like physical capital and fonedirect
investment show no direct long-term effet on thealde
GDP per capita.

In other words, and according to the main model
ARDL-OLS of the study, the 1% dynamic of human talpi
in the long run leads to a 0.09% decline in GDPgagita.
Similarly, the 1% change in trade openness leadsnto
indirect decline in GDP per capita of 0.16% inlthag run.

Table 6 Long run estimates of the relationship leemthe explanatory variables and the dependerbviar(GDP

Explicative Dependent Variable Ln(Y)

Variables ARDL-OLS FMOLS
(regressors) | Coefficient | t-statistic | Probability | Coefficient | t-statistic | Probability
LnK 0.31502. | 0.667511 | 0.508¢ 0.23756. 0.46375. 0.645¢
LnKH -0.09389: | -1.77878 | 0.0840* | -0.12896! | -2.37692 0.0232
LNnFDI 3.96042. | 1.01284.| 0.318: 5.09029 1.19280: 0.241:
LnTO -0.16122! | -2.34985: 0.0245 | -0.23118. | -3.30440! 0.0022
Constar -3.48643. | -0.78977 | 0.435( -5.20264. | -1.07472 0.290:

*Significance at 5% and **significance at 10%.

Taking into account the results obtained, the Hypsis
of trade-led-growth, which is the framework of @udy,
has been rejected in this empirical testing fordhse of
Morocco over the period cited in this analysis.sTi@sult
is confirmed in other recent studies analyzingdhse of
Morocco, such as Okuyan eal., and Ayad and
Belmokaddem [64,65].

All the tests carried out above have provided aayar
of information on the existence of long- and shertn
relationships between the variables as well abemature
of this relationship, omitting the analysis of fw@bable
causality developed between all the variables.

For this purpose, the test of causality in the seofs
Granger will be advanced with the aim of apprehegthe
asymptotic behavior of the studied phenomenon. &ys
in the sense of Granger, like most econometric fspde
restricted by its sensitivity to the optimal lagdafag
numbers that are adopted in its application.

The optimal number of lags to include in our model
considered decisive to have appropriate resultdigh
number of lags could introduce multi-linearity pierns,
display statistically insignificant coefficients cameduce
the degree of freedom in the manipulation of thedeho
while a low number of lags leads to difficultiestive error
specification.

The optimal number of lags is framed by the cakbuta
of several selection criteria as presented indbkt7. This
optimal lag number is determined by the value iof Host
of the selected criteria in table 7. Most ofterg tkkaike
Information Criterion (AIC) is adopted for its acaay in
measuring the quality of a statistical model [@6].our
case, this selection criterion indicates an optimahber
of lags of5, which must necessarily be incorporated into
the estimations constructed in the following test.
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Table 7 Results of optimal lag numbers by the taigoselection criteria

Lag LogL LR FPE AlC SC HQ
0 354.5478 NA 1.46e-15 -19.97416 -19.75197 -19.89746
1 666.6058 517.1247 1.11e-22 -36.37747 -352443 -35.91727
2 695.7358 39.94975 9.65e-23 -36.61348 -34.16936 -35.76977
3 733.0988 40.56554* 6.15e-23 -37.31993 -33.3648 -36.09272
4 775.6413 34.03396 3.97e-23 -38.32236 -33.65631 -36.71164
5 842.4857 34.37714 1.22e-23* -ABATTE -34.93646 -38.71925*

Note: *indicates the order of lags selected bydtfiterion.

LR: sequential modified LR test statistic (eaclt &85% level).
FPE: Final prediction error.

AIC: Akaike information criterion.

SC: Schwarz information criterion.

HQ: Hannan-Quinn information criterion.

The equation that consists in examining the presefcausality in the sense of Granger is formdlat follows (10):

Y e B 6 Yu Yiq B 01 Vu Yoo €1t

K, ag Bai 02 Ya K4 Bai 02 Vo K Eat

KH, | = |ac|+ Z?zl Bsi 03 vVai| X | KHeq |+ Z?:;H Bsi 03 Vsi| X [KHei |+ [&3¢ (10)
FDI, ay Bai Oai Vai FDI,_4 Bai Oui Vai FDI,_; €4t

TO, a Bsi Osi Vsi TO.—4 Bsi Osi Vsi TO,-; Est

The causality in the sense of Granger [67] estaddis openness). In this sense, the Wald statisticalviesties
between the variables, especially the dependeimblar the significance of the explanatory variables igigen

and the explanatory variables, will be calculatgdthe

model and their presumed impact on the dependent

causality approach developed by Toda and Yamanito [variable.

adapted simultaneously to integrated series witflerdint
orders of stationarity and cointegrated in the lamng For

Causality in the Granger sense is unidirectional an
statistically significant among all the variablesthis case

this purpose, an augmented VAR model is used wigh tphysical capital, human capital, foreign directastment

insertion of an additional lag number that indisatkee
maximum order of integration and stationatig) of the

and trade openness, on the dependent variablehvigic
GDP per capita. In other words, these variableseand

series to the lag number of 5 held in the optinga) | contribute to the growth of GDP per capika, KH, FDI,
specification (Table 7) [68]. The VAR estimate a®OC —Y).

specified in Toda Yamamoto's [7] technique is afer6.

Table 8 Results of Toda-Yamamoto causality tests
Causal Variable

Dependent
Variable Y Capital hurn_an FDI Trade
Capital Openness
Y - 0.274( | 0.646¢ | 0.260. | 0.053¢
Capital | 0.0192] - 0.2941 | 0.32200  0.0298
Human | o395 | 05740| - 0.6001| 0.0236
capital
FDI 0.013¢ | 0.323¢ | 0.398: - 0.011¢
Trade | 44195] 05053| 0881 05085 -
Openness

The values shown in the table are the probabildgfethe Wald
statistical test.
Significance is at the 10% and 5% level.

In order to have a causal inference, the Waldssitsi
test is applied to the lagged explanatory variabiéls the
objective of validating or refuting the null hypetis
which suggests the absence of causatiy. €25 = c26 =

Similarly, for the variable trade openness, adopted
causal variable to test its effects, there is anstr
unidirectional causality among the variables: ptgisi
capital, human capital, foreign direct investmekiso, a
bidirectional causality was
openness and GDP per capita growth, wich attediseto
existence of a strong potential between the dyrsuofc
economic growth and the foreign trade of the cqufithis
result is confirming the significance of the shatd long-
run coefficients Y, K, KH, FDI — OC).

In other words, this result confirms the existentan
active and dynamic link between trade opennesssiadgo
present both in the short and long run and in &daitional
causal senser¢—>0C).

To complete the analysis of the results yieldedhay
Granger causality test, the table 9 illustratesvarde set
of tests and calculations involving the generaliftedcast
error variance decomposition method, which hightghe
variance of the different indicators in the stugig the

€27 = ¢28 = ¢29 = ¢c30 = O/ null hypothesis: trade adjusted VAR system [69].

openness does not cause in the Granger sense @D gr

This method permits the total variability of a \adulie

andHO0: ¢125 = ¢126 = ¢127 =¢128 = ¢129 = c¢130 70 to be decomposed by its own shocks and fluctuatiens
null hypothesis: GDP growth does not cause tradgell as by innovations and shocks emanating fronermot
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sources presumed to have an influence on its vaiasa proportion reaching 64.3%. While the impact of hama
key independent variable over different time hango capital is limited compared to the first variabtespite its
without determining the type of reaction (positiee important role in the promotion of trade openness;
negative) that it might experience [68]. parallel with a negligible impact of foreign direct
Analyzing the variance of the GDP variable oveinvestment on the dynamics of foreign trade.

the long term (15 years), this variable is expldibg its The human capital variable is determined by the
own shocks to the extent of 21.7%, as well as kg thnnovative variations of physical capital, the exmn of
innovative shocks affecting trade openness variafdthe per capita income and the openness to foreign rsarke
variable representing physical capital to a sigaift with various shares of 54.5%, 19% and 26.4% respdgt
proportion of 26.8% and 51.4% respectively. Whie t In this line, the coherence of the results indisdtet the
effects of human capital and foreign direct invesstirare  trade openness and the evolution of the physigalatdy
insignificant in this decomposition and do noteeflany their own fluctuations and by the innovative shockthe
improvement in the long run. other variables are determining factors of the mriion

As for trade openness variable, it is explainedtby and the performance of the economic growth, the
own innovative fluctuations to the extent of 20.2%well formation of the human capital as well as the etivaness
as by shocks of GDP per capita with a share offamBd of the international investments the long run.
shocks to the physical capital variable with a gigant

Table 9 Variance decomposition analysis

Variance decomposition of Ln®

Perioc S.E LnY LnTO LnK LnKH LnFDI
1 0.00639: 100.000!I 0.00000t! 0.00000t! 0.00000t! 0.00000t!
2 0.01964! 13.0109: 29.16201 57.8270: 7.72E-08 8.88E-07
3 0.02338: 21.7005! 24.4332 53.8661! 2.13E-07 1.44E-0€
4 0.02450: 20.6102: 25.3194 54.0702! 1.99E-07 1.64E-0€
5 0.02571. 24.8524. 25.5435  49.6040 1.82E-07 2.01E-0€
6 0.04684. 14.1027: 13.5187! 72.3785: 2.77E-07 1.23E-0€
7 0.06030:! 19.8361! 14.1665! 65.9973. 6.27E-07 9.58E-07
8 0.08827 19.1068! 19.1718. 61.7213: 6.61E-07 1.65E-0€
9 0.09805: 19.1770! 27.7020: 53.1208:! 9.48E-07 2.73E-0€
1C 0.10994. 15.4953i 25.9831. 58.5214! 7.72E-07 3.07E-0€
11 0.199741 16.6702! 9.14806! 74.1816! 3.86E-07 9.81E-07
12 0.41274. 16.7807: 8.80487! 74.4143.  4.46E-07 3.99E-07
13 0.67834 19.1838! 13.6773 67.1387! 6.15E-07 6.77E-07
14 0.89472! 20.7253! 19.9539: 59.3207! 7.93E-07 1.39E-0€
1E 0.96483 21.7376 26.8228I 51.4394 9.64E-07 2.72E-0€
Variance decomposition of LnT(
Perioc S.E LnY LnTO LnK LnKH LnFDI
1 0.00936! 37.5146. 62.4853I 0.00000t! 0.00000t! 0.00000t!
2 0.02320: 86.3947. 12.2754. 1.32982! 3.62E-07 5.21E-0€
3 0.02863 56.7417. 13.6927! 29.5655; 2.38E-07 3.48E-0€
4 0.03307! 54.7670:. 11.2783! 33.9546! 2.18E-07 2.86E-0€
5 0.03662! 44,7183 16.6974: 38.5841! 2.56E-07 2.80E-0€
6 0.06286. 15.5226i 11.0164 73.46009: 1.40E-07 1.07E-0€
7 0.06677. 16.8700: 12.1305! 70.9994. 3.29E-07 1.02E-0€
8 0.07551. 32.4895! 10.8795! 56.6309! 4.02E-07 1.21E-0€
9 0.08760: 41.6546 8.37891. 49.9664. 3.76E-07 1.59E-0€
1C 0.09909: 34.9663! 7.20387. 57.8297. 3.06E-07 1.49E-0€
11 0.13358: 21.0756: 7.89072. 71.0336: 3.06E-07 8.21E-07
12 0.18315: 18.1021I 10.1215i 71.7763 4 .65E-07 7.31E-07
13 0.24224: 18.2912: 15.4366! 66.2721! 6.37E-07 9.71E-07
14 0.27688! 18.5336! 22.1386: 59.3277! 8.16E-07 2.03E-0€
1E 0.30399: 15.3756: 20.2458: 64.3785: 7.14E-07 2.82E-0€
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Variance decomposition of Ln

Perioc S.E LnY LnTO LnK LnKH LnFDI
1 0.00571 18.1921. 8.53399 73.2738! 0.00000¢  0.00000!
2 0.00744 12.6177 11.5930! 75.7891. 2.52E-07 8.27E-07
3 0.00838: 15.7451! 9.80768! 74.4471. 2.82E-07 2.10E-0€
4 0.01493 4.97141. 15.4057! 79.6228. 1.87E-07 1.01E-0€
5 0.02497 4.13040. 18.5503! 77.3192; 3.25E-07 3.65E-07
6 0.03771. 8.46002! 21.5751! 69.9648: 4.98E-07 2.93E-07
7 0.04955! 9.48940. 26.7585! 63.7521! 6.28E-07 6.27E-07
8 0.05392. 8.86088 34.7169 56.4221. 7.45E-07 1.23E-0€
9 0.06332! 8.67578: 26.3437! 64.9804 5.41E-07 1.24E-0€
10 0.12711 11.9506: 10.5791. 77.4702. 3.75E-07 3.19E-07
11 0.24556. 13.6681! 12.5193 73.8124 4.99E-07 3.59E-07
12 0.37687. 14.7348 17.9674! 67.2976 6.58E-07 8.03E-07
13 0.45905 15.6501. 25.5354! 58.8144. 8.52E-07 1.72E-0€
14 0.48378. 14.3114 29.7619. 55.9265! 9.00E-07 2.96E-0€
15 0.78779 11.3316! 11.7221 76.9462; 4.12E-07 1.32E-0€
Variance decomposition of LnKt
Perioc S.E LnY LnTO LnK LnKH LnFDI
1 0.02629 5.06645! 25.8287. 69.1048. 4.12E-07 0.00000!
2 0.04038. 11.82941 30.7296 57.4400. 6.16E-07 4.68E-07
3 0.05837 7.22084! 32.8709! 59.9082. 4.13E-07 2.29E-07
4 0.07180! 6.06948 39.6838. 54.2466 5.18E-07 1.05E-0€
5 0.08545! 13.4966 30.3545! 56.1487 3.66E-07 9.61E-07
6 0.19092 14.1200! 12.2783i 73.6015! 3.32E-07 2.08E-07
7 0.35240: 14.9500! 13.9960! 71.0539 4.94E-07 2.74E-07
8 0.53346! 16.7461! 18.8272 64.4265! 6.67E-07 7.56E-07
9 0.65739. 16.0919! 26.6702 57.2377 8.29E-07 1.56E-0€
10 0.69286. 14.5858! 31.9435: 53.4706 8.85E-07 2.71E-0€
11 1.10346! 12.1443 12.8909 74.9646. 4.17E-07 1.25E-0€
12 2.34442. 14.0843 8.93887. 76.9768! 4.07E-07 3.38E-07
13 4.13000: 15.8827. 13.0237 71.0935 5.54E-07 5.05E-07
14 5.78818: 17.6864. 18.9483: 63.3651. 7.32E-07 1.10E-0€
15 6.50294. 19.0411L 26.4099! 54.5488 9.27E-07 2.26E-0€
Variance decomposition of LnFC
Perioc S.E LnY LnTO LnK LnKH LnFDI
1 0.00065: 17.4270: 8.77581! 73.7971 1.98E-1C 2.57E-0¢
2 0.00084. 12.0802! 11.9786! 75.9410 2.67E-07 8.97E-07
3 0.00095: 15.8396! 9.88912! 74.2712. 2.97E-07 2.22E-0€
4 0.00168. 5.08466. 14.8486! 80.0666! 1.89E-07 1.08E-0€
5 0.002811 4.34212: 17.8514 77.8064 3.25E-07 3.92E-07
6 0.00426. 9.00204 20.8251. 70.1728: 4.98E-07 3.03E-07
7 0.00563: 10.2952 25.8722. 63.8325: 6.31E-07 6.40E-07
8 0.00615! 9.83716: 33.7344 56.4284. 7.55E-07 1.25E-0€
9 0.00712 9.01504: 26.5502 64.4346: 5.63E-07 1.34E-0€
1C 0.01415: 11.6599 10.5675: 77.7725! 3.74E-07 3.45E-07
11 0.02751! 13.4486! 12.3428! 74.2084 4.93E-07 3.49E-07
12 0.04254! 14.5798 17.7221. 67.6979 6.51E-07 7.79E-07
13 0.05221. 15.5638! 25.1959. 59.2401! 8.45E-07 1.67E-0€
14 0.05493 14.3950 29.9146: 55.6902 9.09E-07 2.94E-0€
1t 0.08758! 11.2463! 12.1474. 76.6062: 4.21E-07 1.39E-0€

Cholesky Ordering: LnY LnTO LnK LnKH LnFI
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5 Conclusion the international supply chain management and évate

The causal relationship identified between tradd restructuring of the commercial exchanges byetarg
openness and economic growth has been the sulfjecth® production and export of technological produeith
vigorous and intense debate for the diversity séits and high added value. Also, the development and the
consequences that it implies across countries.c@ibe of investment in both logistics capacities and loggsskills
the Moroccan economy is not an exception; the dogbir results in easier access to foreign markets ans, thu
analyses carried out concerning this issue in theobtan increasing integration in international trade [71].
economy provided varied results as demonstratetign ~ Our results in terms of long-run causality affirtret
works of [26,65,70]. The results of those studiesfiem importance of human capital formation and qualtfaa
the existence of divergent impacts stemming froiis thfor the economic growth performance, trade openaeds
relationship (positive, negative or insignificant). the relationship developed between these last two

Our empirical analysis confirmed the existence of ¥ariables. o . o
bidirectional causality between trade openness and The aim objective of the different policies andoref
economic growth. The reverse causality reflects dfeasuresis to place human capital at the headosfomic
interdependence and a transitional dynamic thatdcoudevelopment and social welfare in order to imprte
occur if the economy reaches a threshold of emeggercompetitiveness of the Moroccan economy, increase
ensuring economic and industrial deve|0pment_ private sector productivity, neutralize externalals, take

On the one hand, the results confirm the presehae o@dvantage of the positive externalities of freedera
positive short-term relationship between the acdatimn ~ Stimulate good governance and institutions, anuligin all
of physical capital, the openness to internatioreale and these variables promote economic growth [13].
economic growth. This asserts that the dynamicthef Like any field of empirical analysis, our study heas
Moroccan economy can be par“a”y exp|ained by‘mg number of limitations. First of all, the analytidmmework
demand for national consumption, resulting in améase and the estimation method adopted, which may besub
in imports of raw materials, semi-finished produatsl t0 endogeneity problems and omitted variablestfercase
finished products. The evolution of national ecoiom Of the Moroccan economy. Therefore, future research
production oriented main|y toward exports, rev@ﬁhe perspectives should include other variables relefoarthe
comparative and competitive advantages of the Manoc activation of the economic growth process driveriniga
economy in the international markets, play also ay foreign trade in order to derive a broader ammtem
important role in the dynamic of trade and economi@etailed representation of the Moroccan economitsin
growth. complex and heterogeneous international environment

On the other hand, the results indicate the preseha Similarly, the study needs to adjust the trade opes
negative long-term relationship established amongign index to assess individual sectors’ impact of fprdrade
trade, human capital and growth of GDP per capitaofir 0N the country's economic growth.
case study. For this, the hypothesis of tradegledvth has
been refuted in the case of the Moroccan economy.  Acknowledgments
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