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Abstract:

On May 30, 2019, the African Continental Free Trade Area (AfCFTA) came into effect, marking a significant milestone
for African leaders in establishing the largest trading area since the founding of the World Trade Organization. Despite
numerous studies on its impacts across the continent, limited attention has been devoted to Morocco.

This study evaluates Morocco's trade potential with AFCFTA member states. It examines the economic effects of the
agreement using two complementary methods: a gravity model based on CEPII data to explore trade potential and a CGE
framework based on the PEP 1.1 model calibrated with SAM 2019 to assess the overall impacts on the Moroccan economy.
Results suggest Morocco's simulated exports and imports with Africa could increase by 72% and 65%, respectively. Yet,
overall macroeconomic gains are modest: exports rise by only 0.80% and imports by 0.93%. GDP growth is projected to
remain limited at 0.76% (basic prices) and 0.55% (market prices), with minimal income improvement for households (0.65%),
firms (0.77%), and the government (0.05%). These results underscore the fragility of South-South trade and the need to
reinforce North-South cooperation to enhance Morocco's economic benefits from AfCFTA.

Keywords: computable general equilibrium model (CGE); gravity model; trade potential; African Continental Free Trade Area
(AfCFTA), Morocco.
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Introduction

On March 21, 2018, during the 10th Extraordinary Summit of the African Union, nearly all African nations
signed the agreement establishing the African Continental Free Trade Area (AfCFTA), marking the creation of the
largest free trade area in the world. This agreement united 54 countries and 1.3 billion people, with a combined
gross domestic product (GDP) estimated to be 3.4 trillion US dollars.

The AfCFTA aims to address Africa's long-standing economic fragmentation. Despite statutory tariffs being
reduced to less than 5% for about half of the countries, trade barriers remain high across the continent, especially
in sensitive sectors. Numerous other challenges hinder continental economic integration, including non-tariff
barriers, weak and fragmented rules designed to encourage investment and competition, and inadequate
institutions, such as customs management, to facilitate trade efficiently.

Indeed, the AfCFTA represents a central initiative of the African Union's Agenda 2063, which outlines the
vision and development path of the continent for the next five decades. This initiative aims specifically to strengthen
the integration of African markets and significantly increase the volume of intra-African trade.

This study aims to estimate Morocco's trade potential with the other 53 African countries and assess the
impact of establishing a free trade area encompassing all 54 nations on the Moroccan economy. To accomplish
this, two complementary approaches were employed: a gravity model utilizing CEPII trade data and a computable
general equilibrium (CGE) model based on the 2019 HCP Social Accounting Matrix for Morocco.

Regarding the first approach, it is important to note that the gravity model has become a widely used tool
for analysing international trade due to its numerous applications. Although we will not detail all its applications
here, it is important to recall that the use of gravity principles in economics was initiated by researchers in spatial
economics. Reilly (1929) employed it to examine the areas of influence of urban agglomerations; Tinbergen (1962)
later integrated the gravity model into the econometric analysis of international trade.

While the gravity model has been widely applied in Europe and Latin America, its use remains limited in
African countries. The first known use of the gravity model in Africa was by Foroutan (1993), aiming to quantify
potential trade within Sub-Saharan Africa (SSA) and compare it with observed trade levels. His conclusion suggests
that intra-SSA trade is limited due to structural factors. Some, like Naudet (1993), argue that the low level of trade
results from the underutilization of trade opportunities by countries in the region.

Laporte (1998) applied the model to all countries of the Economic Community of West African States
(ECOWAS), highlighting how the West African Economic and Monetary Union (WAEMU) could serve as a driver of
sustainable development in the region. To better understand the factors influencing intra-African trade, Elbadawi
(1997) adopted the traditional gravity model and included African regional groupings in his analysis. He paid
particular attention to the impact of monetary unions on regional trade, following the work of Rose (2002). Rose
demonstrated that, at comparable levels of development, countries in a monetary union have trade volumes 3.3
times larger (.2e2 = 3.3) than countries outside such unions. However, these results should be qualified
considering Nitsch (2002), who analyzed the same sample with corrections for methodological differences.

On the other hand, the second approach, the CGE models, are widely used in the empirical analysis of trade
policy. In the case of the AfCFTA, for instance, several studies are notable:

Chauvin, Nicola, & Ramos (2016) applied the MIRAGE-CGE model to study the impacts of tariff reductions,
non-tariff barriers (NTBs), and trade costs. They also used microsimulations to assess the effects of price and wage
changes on household welfare in six Sub-Saharan African countries.

Vanzetti et al. (2018) used a standard GTAP model and applied three shocks to measure the quantitative
impacts of the AfCFTA: (1) complete elimination of tariffs; (2) elimination of tariffs with exemptions for 5% of
sensitive products; and (3) reduction of NTBs without reducing tariffs. Chauvin et al. (2018) adopted a more gradual
approach, first eliminating all tariffs on agricultural goods, then on all manufactured goods, followed by a 50%
reduction in NTBs and a 30% reduction in transaction costs for all goods. Their results show that eliminating all
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applied tariffs could increase African trade by up to 3.6 billion US dollars annually, with labour demand, skilled and
unskilled, rising significantly, particularly in Kenya, Nigeria, and South Africa. However, the effects vary across the
continent; some countries, such as Burkina Faso, Malawi, Mozambique, and Rwanda, could experience reductions
in welfare when agricultural tariffs are removed. Introducing a 5% exemption for sensitive products reduces trade
gains by more than 60%.

Mevel, Simon, & Karingi (2012) developed a model to assess the potential impacts of the AfCFTA by
considering the complete elimination of customs duties between African countries. They observed that trade
creation effects outweighed trade diversion effects by using trade data and analytical tools, including the GTAP
version 7 database and the dynamic, multisectoral, multi-country MIRAGE model. Their projections suggest that
intra-African trade would increase by 52.3% (34.6 billion US dollars) between 2013 and 2022, with industrial exports
rising by 53.3% (27.9 billion US dollars). Real wages for both skilled and unskilled workers are expected to increase,
with slight employment shifts from agriculture to non-agriculture. Trade facilitation measures are crucial to
optimising the AfCFTA’s impact on industrialisation and ensuring benefits for all member states.

A joint ILO-UNCTAD (2013) report evaluated the effects of the AfCFTA on African economies using a
dynamic and recursive MIRAGE model with GTAP version 7 data. Considering only the goods protocol, the baseline
scenario indicated a 50% increase in intra-African trade.

Mureverwi & Brian (2016) applied the dynamic GTAP model (Gdyn) to simulate the effects of 100% tariff
liberalisation on goods within the AfCFTA. Based on GTAP 8.1 data, their results indicate that all African countries
benefit to varying degrees through increased labour demand, capital accumulation, terms of trade improvements,
and efficiency gains in resource allocation. Fifteen of the seventeen countries studied experienced substantial
welfare gains. Regional powers, including South Africa, Kenya, and Nigeria, emerged as the principal beneficiaries,
although some countries, such as Nigeria, Tanzania, and Zimbabwe, suffered significant revenue losses.

The Economic Commission for Africa (ECA, 2018) analysed updated trade liberalisation scenarios for goods
under the AfCFTA. The study projected GDP and export growth under all scenarios using the MIRAGE model with
GTAP version 9.2 data and the Market Access Map (MAcMap-HS6). Intra-African trade could rise by 15% — 25%
(50 — 70 billion US dollars) by 2040. Tariff elimination alone could increase intra-African trade shares from 40% to
over 50%, with industrial products increasing by 25%— 30% (36 — 44 billion US dollars), agricultural products by
20%-30% (9.5-17 billion US dollars), and energy/mining by 5% — 11% (4.5 — 9 billion US dollars).

Abrego (2019) demonstrated that tariff reductions under the AfCFTA could increase welfare by 2.1% on
average, with nine countries gaining 5% or more.

In Morocco, Raouf et al. (2021) use a static CGE model based on the 2018 SAM (PEP1-1 framework) to
assess the ex-ante impact of the AfCFTA. Their analysis reveals substantial trade creation with African partners,
moderate trade diversion from others, and significant export gains, particularly in agriculture, fishing, and food
industries (12% — 24%). Imports from Africa also rise, notably in extractive industries and agriculture. The study
further reports declining prices (up to 7.64%), rising real wages across all skill levels, and higher household income
and consumption, underscoring AfCFTA's potential to boost welfare and integration. Complementing these findings,
Bouét et al. (2021) use the MIRAGRODEP global CGE model to explore scenarios up to 2035, highlighting that
tariff removal and trade facilitation enhance trade, expand industrial and agricultural exports, and deliver welfare
gains, especially when paired with infrastructure, logistics, and industrial policies.

While models and results vary, they converge on a key conclusion: Africa offers substantial opportunities
for a mutually beneficial free trade area.

The remainder of the paper is organised as follows: The first section details the methodology and
econometric results of the gravity model. The second section presents the justification for complementarity analysis.
The second section presents the CGE modelling and simulation outcomes. Finally, we provide economic policy
recommendations in the concluding section.
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1. Examination of the Determinants of Trade Flows Using a Gravity Model
1.1 Theoretical Foundations and Empirical Justification of the Gravity Model

The concept of gravity theory is inspired by the fundamental law of attraction between bodies, where the
attraction between two objects is directly proportional to their respective masses and inversely proportional to the
square of the distance between them. By analogy to Newtonian physics, Tinbergen (1962) demonstrated that
bilateral trade between two countries is approximately proportional to the economic weight (measured by GDP,
GNP, etc.) of the two respective countries and inversely proportional to their geographical distance.

Y+

Cij = G *
ij
where: G: Gravitational constant; C;;: Bilateral trade between i and j (bilateral export or import); ¥; et Y;: the
respective GDPs of countries i and j; D;;: the distance between countries i and j.

However, this equation has restrictive limitations. Often, in econometric studies, Tinbergen (1962) was able
to consider a more general form of this model in 1962:

Yiﬁl % yjﬁz
DijB3
where f3;, , and 33 are positive coefficients

The level of development also significantly influences trade, thereby justifying the inclusion of population or,
alternatively, GDP per capita in the previous specification:

Y v pop, P« popiFs

Ci=0G
y Dijﬁ3

The coefficients associated with population (5, and Bs) present some ambiguity. For the exporting country,
the sign of the estimated coefficient on population depends either on the idea that a country exports relatively less
when it is large (absorption effect) (Leamer and Stern 1970) or on the idea that a large country exports more than
a small country (economies of scale effect) (Brada and Mendez 1983). Similarly, the coefficient for the importing
country’s population can be either positive or negative for similar reasons. In conclusion, population can be viewed
both as a significant source of trade opportunities between partners and as a reflection of some level of self-
sufficiency in terms of factor endowments (labour, physical capital, and human capital).

The log-linear form of this model is as follows:

1n(CL-j) = In(G) + B, In(Y;) + B, ln(Yj) + Ba ln(popj) — B ln(Dl-j) + Bs ln(popl-)+eicj,t

In empirical work, it is rare for the previous model to be estimated in this specific configuration. Depending
on the objectives defined by the authors, several variables, often referred to as dummy variables, are typically
added to capture the specific effects of bilateral trade.

In this context, to identify the factors influencing continental trade, we will develop an augmented gravity
model incorporating variables related to cultural affinities and regionalism:

» indicators of 'cultural' factors such as common history (notably former colonial ties) ;
= common language;
= common borders, etc.

" Transport costs are usually captured by the distance between co-traders: we can say that distance has a negative correlation with the volume of trade.
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When two nations have frequent interactions between their populations, share a language, or have cultural
proximity, it significantly boosts their trade exchanges. This proximity facilitates the alignment of consumption
patterns and the way business is conducted:

1n(Cij) = In(G) + 1 In(Y;) + B, ln(Yj) + Ba ln(popj) + Bs In(pop;) + PsLang;;

This variable Lang;; takes the value 1 when the partner countries share a common language and 0
otherwise. We expect a positive value for the coefficient 8, (cultural proximity promotes bilateral trade).

Borders have garnered significant empirical interest, with their role being ambiguous. However, in general,

the presence of a common border between two nations enhances their bilateral trade, especially when economic
activities transcend these political boundaries.

ln(CL-]-) = In(G) + B In(Y;) + B, ln(Yj) + Ba ln(popj) + Bs In(pop;) + BsLang;; + B;Front;;
The variable ColonCom,; ;, which indicates shared colonization between countries i and j after 1945, takes

the value 1 in this case and 0 otherwise. Regarding the impact of this variable, the literature does not reach a
consensus: Romer and Frankel (1999) observe a negative elasticity, while Ortega et Peri (2014) report the opposite.

In(C;;) = In(G) + By In(Yy) + B2 In(Y;) + B4 In(pop;) + Bs In(pop;) + BsLang;; + B,Front;;
+ ﬂgcolncomij — B ln(Dij) + el-cj_t

Thus, our model can be expressed as:

In(X;;) = In(G) + By In(Yy) + B> In(Y;) + B4 In(pop;) + Bs In(pop;) + BsLang;
+ B Front;; — B3 1n(Dij)+el-’§‘t (1)

In(M;;) = In(G) + By In(Y;) + B2 In(Y;) + B4 In(pop;) + Bs In(pop;) + BsLang;
+ B;Front;; + Bgcoloncom;; — B3 ln(Dl-j) + e{J"!_t

(2)

where: X;; .. Exports from country i to country j; M;; .. Imports by country i from country j; pop; (£): Population
of country I; pop;(+£): Population of country j; D;; .(—): Distance between the origin country i and the
destination country j; PIB(+): Gross Domestic Product ; LangCom(+): A dummy variable for sharing a
common language (official and/or ethnic); FrontCom(+): A dummy variable for whether or not a border
is shared between two countries; ColonCom(+) A dummy variable for shared colonization between two
countries.

1.2 Estimation of the Model
Data Sources

The data for this study were obtained from the archives of the Centre d'Etudes Prospectives et
d'Informations Internationales (CEPII) (Conte et al., 2022). The analysis period covers 2000 to 2019. The gravity
model is estimated using data from all African countries, yielding 57,240 observations (54 countries, 2,862 bilateral
trade flows, and 20 periods), thereby providing a strong empirical basis for the analysis. Appendix 2 presents the
list of ISO-3 country codes for African countries used in the model.
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Estimation Method

Before proceeding with the estimation, it is necessary to determine the appropriate estimation method for
each model. To find the most suitable estimation method for each model, follow the steps outlined in the diagram
of Appendix 1.

We apply the Honda test on the gravity model databases for exports and imports, and obtain the results
described in the Table 1:

Table 1: Honda Test for the Existence of Individual-Specific Effects
LM-statistic

LM = 275,11 >»
LM = 304,36 >

Decision

Critical value

0.0000
0.0000

model_In(X; ;)
model_In(M; ;)
Source: authors using R-Studio

¥2 =11,07
¥2 =11,07

HyRejet

HyRejet

The results in Table 1 indicate that Hy, is rejected for both models, as the calculated statistics (LMx = 275.11
and LM, = 304.36) exceed the theoretical chi-squared values (X%s2,x = 11.07 and ¥s,, = 11.07). This confirms
the existence of individual-specific effects. Similarly, the Hausman test was applied to the commercial and migratory
gravity model datasets, with results summarized in the following table:

Table 2: Results of the Hausman Specification Test

The export gravitational model: In(X;;)

Fixed

Random

The import gravitational model

H-statistic

Critical value

Fixed Random H-statistic Critical value | p-value Decision
In(Y) El;Within = 0,54 Biyce = 0,66
In(¥)) Bawithin = 0,57 | Bapee =039
In(pop;) | Bawithin = 0,02 | Bayee =016 | H=161,04> | x2 =11,07 | 0.0000 | HoReffuse
n(pop;) | Bawithin = =04 | Bayee = 0,05
In(Dy;) | Bswithin = =316 | Bsyeq = —2,02

Decision

In(Y;) Biwithin = 0,5 Biyee =06

In(Y;) Bzwithin = 0,58 | Baycq = 0,37
In(pop)) | Bswichin = —0,39 | Bapee = 002 | H = 213,93 > | y2 = 11,07 | 0.0000 | HoRef fuse
In(pop;) | Buwithin = —0,10 | Bayes = 0,26

In(D;;) Bs.within = 6,72 | Pspycq = —1,87

Source: authors using EViews 12

The Hausman test presented in the Table 2 yields values of 161.04 for the export model and 213.93 for the
import model, both exceeding the critical chi-square value of 11.07 (5% significance level, 5 degrees of freedom).
Consequently, we reject the null hypothesis of no correlation between random effects and explanatory variables in
both models. Hence, the random-effects estimator is biased and inconsistent, whereas the within estimator remains
consistent and preferred. For the fixed-effects model residuals tests, the Jarque-Bera test provides the following
result:
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Table 3: Results of the Jarque-Bera Normality Test

JB-statistic Critical value Decision
In(Xj;) JB = 11185,35 » X3 =599 0.0000 HoRejet
In(M;) JB = 8834,6 » X5 =599 0.0000 HoRejet

Source: authors using EViews 12

According to the result described above (Table 3), we observe that the residuals of both models do not
follow a normal distribution (see Figure 1):

Figure 1: Distribution of the residuals of the two models X(1) and M(2)

10,000 12,000
8,000 10,000
8,000

6,000
6,000

4,000
4,000
2,000 2,000
o 4]

-10 -8 -6 -4 -2 0 2 - 6 8 10 -10 -8 8 10

Source: authors using EViews 12

Similarly, the Breusch-Pagan test for heteroscedasticity reports the following result:

According to Table (4), Ho is rejected for both models as the calculated statistics. Hence, the errors are
heteroscedastic. Moreover, the Breusch-Godfrey test reveals autocorrelation in the residuals (table 5) for both
models.

Table 4: Results of the Breusch-Pagan test

BP-statistic Critical value Decision
In(X;;) BP = 190,43 » F(5;28730) = 4,37 0.0000 HyRejet
In(M;;) BP = 168,97 » F(5;32276) = 4,37 0.0000 HyRejet

Source: authors using R-studio

All hypotheses have been violated. To correct heteroscedasticity and inter- and intra-individual correlations,
we apply GLS (Generalized Least Squares) estimation to the two fixed-effects models. This method also addresses
the non-normality of errors.

Table 5: Results of the autocorrelation test (intra-individual correlation).

BG-statistic Critical value p-value Decision
In(X;;) BG = 1259,5 » F(5;28730) = 4,37 0.0000 HyRejet
In(M;;) BG = 1742,1 » F(5;32276) = 4,37 0.0000 HyRejet

Source: authors using R-studio

However, GLS has a major limitation: trade between African countries often lacks data for many bilateral
relationships, leading to zero trade values. Under a logarithmic specification, these values become indeterminate
and cannot be incorporated. Understanding the determinants of such zero flows is crucial. Therefore, we adopt the
PPML (Poisson Pseudo Maximum Likelihood) method, as recommended by Silva & Tenreyro (2006), which
effectively handles zero trade observations.
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Results of the Gravity Models

The results of the gravity model for bilateral trade are presented in Table 6. The results in the first two
columns are based on the linear GMM estimator. The results in the last two columns rely on the non-linear PPML
(Poisson Pseudo Maximum Likelihood) estimator for gravity models. This approach takes into account the possible
over-representation of zero bilateral trade flows, as well as potential heteroscedasticity biases induced by the log-
linear model and the logarithmic transformation of zero trade flows.

Table 6: Estimation of the import and export gravity model

Bilateral Exports Bilateral Imports

MCG PPML MCG PPML
InX X InM M
ImPIBi 1,06 0,68 0,57 0,48
netel (32,35)* (24,34)* (13,55)* (-18,00)*
] 0,46 0,83 0,08 1,08
InPIBi (13,01)* (25,85)* (2,07)** (39,83)*
. -0,79 -0,033 -0,401 -0,22
InPOPI (-6,57)* (-1,01) (-2,41)** (-7,93)*
INPOP; -1,23 -0,098 1,10 -0,072
nevE (-10,42)* (-3,70)" (6,52)" (-2,99)"
IndistCa -9,30 -0,62 8,04 -0,64
P (-7,98)* (-16,39)* (2,57)** (-17,28)*
- -0,86 - -0,33
ColonCom (4,03)" (2,15)"
- 1,75 - 1,5
FrontCom (15,43)" (12,56)*
0,93 - 0,91
L b b
angtom (10,81)* (-10,86)*
; 0,20 2 0,43
ColonCom*LangCom (0.87) (0,43)"
FrontCom - -0,97 - -0,66
*LangCom (-7,12)* (-5,10)*
-0,31 - -0,82
F * ) H
rontCom*ColonCom (1,05) (3.10)"
* X 0,76 - 15
FrontCom*ColonCom*LangCom (2,39)" (5,31)"
constant 1037 ’ 9,65
(-21,78)** (18,33)*
Number of observations 28730 51831 32276 51831
R? 79,62% 27% 79,70% 40%

Note: The numbers in parentheses are the t-statistics; *, ** , and *** denote coefficients significant at the 1%, 5%, 10% levels, respectively.
Source: authors using EViews 12.

The 1st specification (Exportation)
In(X;j;) = —10.37 + 0.83In(Y;,) + 0.68In(Y;,) — 0.098 In(pop;.) — 0.033 In(pop;) +

0.93Lang;; + 1.75Front;j—0.86Clon;; — 0.62 In(D;;,) +
0.20Lang;;Clon;j+0.76 Front;;Clon;jLang;; — 0.31Front;;Clon;; — 0.97Front;;Lang;;.
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Various lessons emerge from this analysis. First, several variables in both approaches exhibit the expected
signs. For instance, export flows between two countries are positively correlated with the GDP of both the origin
and destination countries. The elasticities are estimated at 0.83 for the origin country and 0.68 for the destination
country. This indicates that a 1% increase in the origin country's GDP raises exports by 0.83%, higher than the
0.68% effect of a similar increase in the destination country's GDP.

The elasticity of distance is estimated at 0.62, meaning a 1% increase in distance reduces bilateral exports
by 0.62%. These findings align with results from Romer and Frankel (1999) and Ortega and Peri (2014). Given the
relative proximity of African countries, the effect of distance may be amplified by gaps or low-quality road
infrastructure.

The destination country's population has a negative and statistically significant effect (1%) on exports from
the origin country. This suggests that larger African countries import less due to economies of scale (Brada &
Mendez, 1983). In contrast, the origin country's population elasticity is negative but not significant.

Cultural proximity, measured by shared language or ethnicity, boosts bilateral exports. PPML estimates
show that if two African countries share the same language, exports increase by a factor of %93, or approximately
2.53. For instance, if Morocco and South Africa share a language, Moroccan exports to South Africa would rise by
153%. Sharing a common border has a positive effect; the coefficient is e-75, about 5.75, implying neighboring
countries trade almost six times more than comparable non-neighboring countries. Conversely, sharing a colonizer
after 1945 has a statistically significant negative effect, contrary to expectations. While common borders, shared
language, and historical colonization influence trade significantly, interaction terms between indicators are
inconsistent and often insignificant. This may be due to geopolitical tensions in Africa, where culturally or
geographically close countries may have contested borders, weakening trade relations (Mendez-Parra et al., 2025).

The 2 specification (Imports):

In(M;j;) = —9.65 + 1.08In(Y;,) + 0.481In(Y;;) — 0.072 In(pop;¢) — 0.22 In(pop;;) +
0.91Lang;; + 1.5Front;;—0.33Clon;; — 0.64 In(D;j,) —
0.43Lang;;Clon;j+1.5Front;;Clon;;Lang;; — 0.82Front;;Clon;; —
0.66Front;jLang;;.

The second part of the Table 6 presents the results of the gravity model estimated for inter-country imports
within the African continent. These results are also interesting for several reasons: The coefficients for the traditional
variables in the gravity model all show the anticipated signs and are statistically significant. The exception is the
population of the destination country. We find that imports between countries are significantly negatively related to
distance. The impact of distance is substantial, with an elasticity greater than 0.5 in absolute value. This value also
exceeds that estimated by Ortega and Peri (2014) for a much larger set of developed and developing countries.
The positive effect of the economic size of both the destination country (GDPd) and the origin country (GDPo) is
expected. The effect of shared borders is also anticipated, as it is consistent with the export model. As with exports,
we find that cultural proximity promotes imports between countries. Finally, as before, the coefficients related to the
interaction of different indicator variables are difficult to interpret, which also relates to the geopolitical aspect.

Calculation of Trade potential

The ratio of predicted to observed trade represents the trade potential. This calculation compares Morocco
with all African countries. The export and import flows between Morocco and these countries are summarized in
Table 7 below.
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Table 7: Predicted vs. observed Intra-African Trade flows and potential exports/imports (USD millions)

Export ‘ Import Potential
Observed Predicted Observed Predicted Export Import
AGO 28,97 33,49 39,58 27,93 1,16 0,71
BDI 0,54 10,02 0,93 19,56 18,69 21,15
BEN 26,89 14,08 17,96 16,14 0,52 0,90
BFA 24,64 18,40 22,22 20,56 0,75 0,93
BWA 0,05 11,19 0,60 12,75 248,10 21,23
CAF 2,18 4,72 0,73 7,08 2,17 9,71
Clv 76,36 34,06 89,28 30,39 0,45 0,34
CMR 31,03 26,22 36,09 24,11 0,84 0,67
COoD 11,12 37,08 20,53 38,46 3,33 1,87
COG 31,85 14,06 10,72 14,88 0,44 1,39
COM 1,37 1,93 0,75 3,38 1,41 4,50
CPV 1,55 5,35 2,52 8,88 3,46 3,53
DJI 20,73 3,96 0,28 5,88 0,19 20,85
DZA 119,78 682,33 129,81 611,91 5,70 4,71
EGY 84,93 194,58 56,22 134,15 2,29 2,39
ERI 0,11 2,77 0,09 4,57 24,75 51,30
ETH 33,45 19,60 85,08 27,86 0,59 0,33
GAB 28,11 21,19 18,74 20,63 0,75 1,10
GHA 52,81 26,88 70,41 26,33 0,51 0,37
GIN 42,35 12,81 32,21 15,48 0,30 0,48
GMB 11,49 3,66 1,73 6,86 0,32 3,97
GNB 2,76 3,46 2,06 6,55 1,26 317
GNQ 30,22 40,16 32,03 44,22 1,33 1,38
KEN 8,57 21,91 8,37 20,09 2,56 2,40
LBR 4,34 4,09 4,25 7,05 0,94 1,66
LBY 54,92 154,60 41,53 128,79 2,81 3,10
LSO 0,07 4,53 0,07 5,30 62,06 63,82
MDG 3,56 8,16 3,56 9,06 2,29 2,07
MLI 37,88 19,67 37,88 21,71 0,52 0,58
MOZ 8,78 7,31 8,78 12,40 0,83 15,61
MRT 90,10 45,58 90,10 78,33 0,51 1,04
MUS 544 21,08 5,44 23,50 3,88 3,65
MWI 0,07 4,60 0,07 7,45 69,76 577
NAM 6,04 9,43 6,04 10,95 1,56 1,40
NER 12,27 14,11 12,27 17,04 1,15 2,38
NGA 60,34 100,64 60,34 64,91 1,67 2,87
RWA 0,71 16,22 0,71 21,40 22,71 9,54
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Export ‘ Import Potential

Observed Predicted Observed Predicted Export Import
SDN 20,26 111,80 20,26 95,54 5,52 7,23
SEN 108,86 2425 108,86 25,13 0,22 0,41
SLE 6,22 6,24 6,22 9,68 1,00 3,93
SOM 1,74 18,67 1,74 25,84 10,71 13,98
STP 0,25 1,39 0,25 5,03 547 12,23
Swz 0,27 5,36 0,27 8,57 20,24 33,63
SYC 0,14 8,05 0,14 13,43 57,17 76,97
TCD 417 15,40 417 17,09 3,69 3,86
TGO 26,51 9,07 26,51 11,85 0,34 1,03
TUN 82,12 66,75 82,12 55,95 0,81 0,64
TZA 6,24 15,51 6,24 15,57 2,48 3,22
UGA 0,90 12,43 0,90 13,71 13,88 16,10
ZAF 20,62 65,81 20,62 41,80 3,19 1,40
ZMB 0,23 11,90 0,23 13,45 52,80 3,75
ZWE 0,12 8,29 0,12 9,83 68,43 87,31

Afrique 1235,04 2034,86 1112,55 1919,03 1,65 1,72

Source: authors using Excel

The results indicate that, in most cases, predicted exports and imports are higher than the observed values.
For example, between 2000 and 2019, Morocco could increase its exports to Angola by 4.52 million USD and its
imports from this country by 18.63 million USD. Exports to Chad could rise by 11.23 million USD, while imports
from the same country could increase by approximately 12.92 million USD. However, for some country
combinations, the observed trade exceeds the model's predictions. For instance, between 2000 and 2019, the
predicted exports of Morocco to Benin, Burkina Faso, and Céte d'lvoire represent only 52%, 75%, and 45% of the
observed trade, respectively. The same applies to imports from these countries. Generally, except for a few states,
the predicted trade between Morocco and African countries is at least 50% higher than the observed trade for each
country, suggesting a potential for increasing trade between Morocco and Africa. More specifically, if African
countries behaved like the benchmark, Moroccan exports and imports to Africa would be 65% and 72% higher,
respectively, compared to their observed levels. Therefore, the estimated potentials can serve as encouragement
for implementing trade policies, such as the adaptation of a continental free trade area.

2. Need a Complementarity Tool?

This study employs a sequential and complementary analytical framework to assess the impact of the
African Continental Free Trade Area (AfCFTA) on the Moroccan economy (Figure 2). The methodology integrates
two established modelling techniques, bridged by a synthesis of the existing literature, to move from identifying
specific trade potential to simulating its economy-wide effects.

The first stage, section 1, already completed, utilized a Gravity Model to analyse and identify Morocco's
untapped trade potential with its African partners. This empirical analysis, drawing on insights from studies like
Geda & Yimer (2023) and Ngepah & Udeagha (2018), confirmed the existence of high unexploited potential, which
is largely constrained by major tariff barriers and other obstacles. This step provided a quantitative baseline,
estimating the significant export growth possible if these barriers were removed. Building on this foundation, the
next phase employs a Computable General Equilibrium (CGE) Model (section 3).
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The CGE model is tasked with the simulation of the impact of removing these tariff obstacles within the
framework of the AfCFTA. It takes the tariff reduction scenarios and potential trade flows identified by the Gravity
Model and projects their holistic effects across the entire Moroccan economy, including on GDP, sectoral output,
employment, and income distribution. This transition from the partial equilibrium focuses of the Gravity Model to
the general equilibrium scope of the CGE model, contextualized by literature on non-tariff barriers (Turkson et al.,
2023) and the mixed effects of African trade agreements (Chigeto et al., 2025), ensures a robust and
comprehensive evaluation of the AfCFTA's potential economic outcomes for Morocco.

Figure 2: From gravity model to CGE model

Gravity Model Literature Review CGE Model

Analysis and identification of trade High unexploited potential, largely because
potential of major tariff barriers.

Source: authors.

Simulation of the impact of removing
these tariff obstacles within the
framework of the AfCFTA

3. Analysis Using a Computable General Equilibrium Model
3.1. Presentation of the Social Accounting Matrix (SAM)

The Social Accounting Matrix (SAM) is an accounting framework and an annual summary that provides a
comprehensive view of an economy’s transactions. It represents all economic transaction flows occurring within an
economy, regional or national, providing the most exhaustive representation possible. The SAM is presented in a
matrix format, which facilitates the verification of national account balances. Typically created for a specific country
and year, it can also be expanded to include accounting flows beyond national borders and extended to cover
larger regions.

The Table 8 below presents the adopted schema in its condensed form. To complete the Social Accounting
Matrix (SAM), it is necessary to define classifications for activities, goods and services, production factors, and
institutional sectors. Our SAM-2019 for Morocco was created by combining multiple data sources from HCP (2024)
and integrating five core accounts:

1) Factors of Production: Labour and capital. The SAM disaggregates the factor account beyond the standard
binary classification. Capital is treated as a single homogeneous factor. Labour, however, is subdivided
into three categories based on workers' educational attainment and skill levels:
= Unskilled labour: Workers with no formal diploma or vocational training.
= Medium-skilled labour: Workers holding a basic education certificate, secondary school diploma, or

equivalent.

2) Skilled labour: Workers with a higher education diploma, professional qualification. Institutional Agents: A
representative household, enterprises, government, and the rest of the world. The institutional account is
segmented into four primary agents:
= Households: a single representative household.
= Enterprises: Comprising both financial and non-financial corporations.
= Government: Representing all government activities.
= Rest of the World: Disaggregated into two regions: Africa and the rest of the world (excluding Africa),

a distinction critical for analysing continental trade agreements.

3) Accumulation: Investment and savings.

4) Goods and Services: 22 distinct product categories.

5) Production Activities: 22 economic sectors.
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Table 8: Structure of the Different Accounts in the SAM
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Jocal market export to the rest of
factor of production Agents production sectors roducts the world (excluding |  export to Africa accumulation total
P Africa)
factor of production 1actorr?munerallon Factor remuneration
by industry
Production taxes
export taxes export taxes
. Import taxes
e .Di Flows between Total income of
Agents agents for their
factor services CETE Product tax agents
Taxes on factor
remuneration
Import (at CAF price)
Goods and services | Export to the rest of

roduction sectors produced by sectors | the world (excluding | Export to Africa Production at factor

P evaluated at factor | Africa) valuedat | valued at factor cost cost
cost. factor cost
Final consumption of . x
focal market agents (households Intermedlflte Margins Export margins Export margins ; E 8 Demand
products consumption = 348
and government)
M
export to the rest of f‘; £ ﬁ _ Export to the rest of
L3
the world (excluding ia—' 5 ¢ the world (at FOB
Africa) g4 price)
g
export to Africa E % Export to Africa [at
s i8 FOB price)
EE
accumulation Savings of agents Savings
. . Export to the rest of 5
total Factor remuneration IR | (R e De.n.’?nd at. the world (at FOB Dport o Afrlca fat investment
agents cost acquisition price price] FOB price)

Source: Authors

The accounts for production activities and goods and services are both aggregated into 21 sectors. The
product nomenclature was designed to align with production activities, following the classification established by
Morocco’s High Commission for Planning (HCP) in its national accounts.

Additionally, we remove the territorial correction account (U99) primarily reflects the direct purchases made
by Moroccan residents abroad (direct imports) and by Moroccan non-residents in a given country (direct exports).

Direct value of importation (U99) — Direct value of exportation (U99) = Net value of importation (U99)
SAM: Moroccan consumption

SAM: Exportation SAM: Importation

Given that the SAM should only account for the consumption of Moroccan residents within the territory, the
territorial correction account must be adjusted. The adjustment of the territorial correction account is carried out in
d steps:

= The net (direct) value of imports is calculated by subtracting the direct value of exports from the direct

value of imports.

= The share of private final consumption expenditures is calculated for imported products.

= Distribute the net value of imports among the private final consumption products using the calculated

shares (considering only expenditures on imported products).

= Distribute the direct import value (U99) among import products using the calculated shares (the share of

private final consumption expenditures).

= Distribute the direct export value (U99) among export products using the calculated shares (the share of

private final consumption expenditures).

= Remove the territorial correction account from the SAM.
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The Table 9 present the nomenclature of sectors/products used in SAM-2019 Morocco:

Table 9: Sectors/products Used in SAM-2019 Morocco.

Code Sector / product

A00 Agriculture and Forestry

A05 Fishing and Aquaculture

B0O Mining

CA0 Food and Beverage Manufacturing

CBO Textile Manufacturing and Clothing Articles

CCO Wood and Paper Products Manufacturing

CED Chemical Industry

CF0 Basic Pharmaceutical Products Manufacturing

CGM Mechanical and Electrical Industry

DEOQ Electricity and Gas Distribution

F0O0 Construction

G00 Wholesale and Retail Trade; Repair of Motor Vehicles
HO0 Transportation and Warehousing

100 Accommodation and Food Services

J0o Information and Communication

K00 Financial and Insurance Activities

L68 Real Estate Activities

MNO Research and Development and Other Professional Services
084 Public Administration; Social Security

PQ8 Education, Human Health, and Social Action Activities
RSO Other Services

Source: authors, based on HCP classification.

The SAM-2019 Morocco dataset is constructed from complementary sources of national accounts, ensuring
internal consistency across activities, institutional sectors, and external flows. Core inputs include the Supply and
Use Table (SUT), which details production and product accounts; the Integrated Economic Accounts (IEA), which
capture institutional sector and external accounts; and the MCS-HCP 2019 Social Accounting Matrix, which
provides data for transfers and household and government accounts. On this basis, the dataset is organized into

the following accounts:

Household Account (MEN): Household income is allocated to direct taxes (IEA: D.5), consumption of
goods and services, transfers, and savings (IEA: D.8b). Transfers and final consumption are detailed in

the MCS-HCP.

Enterprise Account (FIRM): Enterprise revenues are distributed to direct taxes (IEA: D.5), transfers

(MCS-HCP), and savings (IEA: D.8b).

Government Account (GOV): Government revenue finances consumption (MCS-HCP), transfers (MCS-

HCP), and savings (IEA: D.8b).

Rest of the World (ROW): ROW income is allocated to national product purchases (exports in SUT),
transfers (MCS-HCP), and savings (IEA: B.12). For modelling, ROW is split into Africa and Non-Africa,

using foreign exchange office data (converted from SH to NCN).
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= Economic Activity Sectors: Revenues are used to remunerate factors of production, purchase inputs
(MCS-HCP), pay taxes and receive subsidies (SUT), and generate capital income through Gross
Operating Surplus (GOS). Labour income is disaggregated into three categories using the Mincer
equation and Heckman method, following Khalaf (2015).

= Composite Product Account (i): Revenues cover purchases (MCS-HCP), import-related indirect taxes
(SUT), and transport margins. Indirect product taxes are calculated residually: Net indirect taxes on
products (excluding imports) = Net indirect taxes on products (SAM-HCP) — Net indirect taxes on imports
(SUT).

= Accumulation Account: Savings finance gross fixed capital formation and inventory changes (SUT).
Gross fixed capital formation includes net acquisition of valuables (SUT).

= Other Data: Customs duties are weighted by sector and region (WTO database). CET and CES
elasticities are sourced from the Ministry of Foreign Trade (2011) and the Department of Forecasting
and Prospective (DPP-HCP). EU elasticities apply to non-Africa trade, while HUE elasticities apply to
African trade.

3.2. The PEP 1.1 Model: General Description

Our CGE model is based on the "Partnership for Economic Policy" (PEP-1-1) model (Decaluwé et al., 2013).
It is a static, multisectoral computable general equilibrium model for a country. The model includes three categories
of labour and one category of capital, as well as several fiscal instruments. It relies primarily on the following
assumptions: in a competitive market, agents optimize their objective functions under specific constraints, and
adjustment occurs through relative price changes to achieve equilibrium. Labour and capital are perfectly mobile
across sectors, but production factors are immobile internationally.

There is perfect Leontief complementarity (zero technical substitution elasticity) between intermediate inputs
on the one hand and between these inputs and value-added on the other. The value-added of each industry is
composed of composite labour and capital, following a constant elasticity of substitution (CES) specification.
Composite labour is a CES combination of different labour categories.

Products demanded in the domestic market are composite goods combining locally produced goods and
imports. The imperfect substitutability between them is modelled using a CES aggregation function. Similarly, the
relationship between product ranges making up total industry output, and between production for domestic
consumption and exports, is modelled using a constant elasticity of transformation (CET) function.

Household utility maximization follows a linear expenditure system (LES) under a budget constraint, while
government consumption and investment follow Cobb-Douglas type functions.

Modelling of international trade

To simulate the impact of the ZLECAF on the Moroccan economy, we incorporate adjustments that
distinguish between the African market and the rest of the world at two levels: exports and imports. Exports are
categorized into those directed to Africa and those directed elsewhere, while imports are similarly divided between
African and non-African origins.

The export of each product from an industry is distributed between markets (African-AF or the rest of the
world-RM excluding Africa), always aiming to maximize the company's total export revenues, taking into account
the demand in each market and the various applicable taxes. It is assumed that the export destined for one market
is somewhat different from the export destined for another market. This imperfect substitutability is represented by
means of a constant elasticity of transformation (CET) aggregation function, which describes the ease with which
the export can be redirected from one market to another:
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1
By = B« [BEF + (BXAF)Y + (1= ) « () |2 M
where: EX; ;: Quantity of product i that sector j exports; EXj‘f‘iF : Quantity of product i that sector j exports to
Africa; EX[%: Quantity of product i that sector j exports to the rest of the world excluding Africa; B/ :
Scale parameter (CET — exports to Africa and the rest of the world excluding Africa); [)’lE]X : Share parameter
(CET - exports to Africa and the rest of the world excluding Africa); pfj‘ . Elasticity parameter (CET -
exports to Africa and the rest of the world excluding Africa) 1 < pf < co.

Relative export functions are derived from the first-order conditions of revenue maximization subject to the
CET (Constant Elasticity of Transformation) aggregation function (1):

E
1 — BEX ppAF 9ji
= [ PEE T @
’ BE}-J- PE; ’

where: PEF : Price received for the exported product i to Africa (excluding export taxes); PERM: Price received
for the exported product i to the rest of the world excluding Africa (excluding export taxes);
crj_El-X : Transformation elasticity (CET — exports to Africa and the rest of the world excluding Africa) 0 <

ojiit < 0.
, , . 1+0EX
According to the algebra of the transformation function CET : plEJX = ajEé"l :
Exporting industries have the option to direct their exports to the African market or to the global market (excluding
Africa). The base price obtained by the industry for their total exports is a weighted sum of the prices obtained in
each market (Equation 3). The FOB price paid by buyers in the export markets (Africa and the rest of the world
excluding Africa) differs from the price received by the producer (base price), as margins and export taxes need to

be added (Equations 4 and 5) :

PEfF « EXAF + PEFM « EXRM

PE, 3
' EX;; 3)
(PEFOBYAF = (1 + ttixT) [PEL-AF + E PC;; * tmrgéj,i)] (4)
ij
(PEFOBYRM — (1 + ttixRM) [PE{W + E PC;j * tmrggj‘i)] (5)
ij

where: PE;: Price received for the exported product i (excluding export taxes); (PEF?5)4F: FOB price of the
exported product i to Africa (in local currency) (export demand price from Morocco to Africa = invoice price
charged by Moroccan exporters to Africa); (PEf 0B )RM: FOB price of the exported product i to the rest of
the world excluding Africa (in local currency) (export demand price from Morocco to the rest of the world
excluding Africa = invoice price charged by Moroccan exporters to the rest of the world excluding Africa);
ttix?F: Export tax rate on the exported products i to Africa; ttixXM: Export tax rate on the exported
products i to the rest of the world excluding Africa; ¥.;; PC;; * tmrgé 7,0t Margin ij applied to export i

The external demand for exports from both regions (Africa and the rest of the world excluding Africa)
depends on the global price and the customs tariffs applied to imports from Morocco:
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EXD_AF
AF AF10N1%
EXDA = [EXDAF° e x PWXAF (1 + [tmMMAT] )] 6
l l
(PEFOE)*" (1 + tmMMAF)
EXD_RM

e x PWXFM(1 + [emMMEM]*)] ™

EXDRM = [ExDFM]° L ‘ (7)
(PEFOB)™" (1 + tmMMEFM)

(PEf?P)AF « EXD{T + (PE[P)RM « EXD[™

EXD; ®)

where: EXD#F': African demand for exports of product i; EXDRM: Global demand (excluding Africa) for exports

of product i; [EXD{"F ]O: Export demand volume of product i from Africa, which is not affected by its relative
export price but by other factors (changes in tastes, increase in the global population, etc.) (> 0);

[EXD{“F ]O: Export demand volume of product i from the rest of the world excluding Africa, which is not
affected by its relative export price but by other factors (changes in tastes, increase in the global population,
etc.) (> 0); o7 *P-4"" Price elasticity of African demand for exports of product i; o, *?-*": Price elasticity
of global (excluding Africa) demand for exports of product i; PW X/AF : Global price of exported product i to
Africa (expressed in foreign currency); PW X RM: Global price of exported product i to the rest of the world
excluding Africa; tmM MAF : Tariff rate applied by the African region on imports from Morocco; tmMMRM::
Tariff rate applied by the rest of the world (excluding Africa) on imports from Morocco; EXD;: Total demand
for exports of product i; PEF?B: FOB price of exported product i (in local currency).

And finally, the supply in the export market (whether for the market) of each good must match the demand:

AF __ AF
J

EXDRM = Z EXFM

]
j

(10)

(11)

The behaviour of the importer is symmetrical to that of the exporter, as it is assumed that products imported
from Africa are imperfect substitutes for products imported from the rest of the world, or, in other words, that the
goods are heterogeneous in terms of their origin. The globally imported products are therefore composite goods, a
combination of African goods and those from the rest of the world. The imperfect substitutability between the two
is represented by a constant elasticity of substitution (CES) aggregation function (Equation 12):

-piM -piM o™
IM; :B{M*[B{M*(IM{“F) (1= pM)x (IMBM) T ] i

(12)

where: IM;: Quantity of product i imported; IM#F: Quantity of product i imported from Africa; IMRM: Quantity of

product i imported from the rest of the world excluding Africa; B/™: Scale parameter (CES - imported from
Africa and the rest of the world excluding Africa); /™ : Share parameter (CES - imported from Africa and
the rest of the world excluding Africa); p!™: Elasticity parameter (CES — imported from Africa and the rest
of the world excluding Africa) —1 < p!™ < o

Just as exporters seek to maximize their revenues, importers minimize their expenditures, subject to the

CES aggregation function (Equation 11). The relative import demand functions are derived from the first-order

optimality conditions:
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M RM1%i
ar _ | P PMi RM (13)
IM; IM
1-BM PMAF '

where: PMRM: Price of product i imported from Africa (including all taxes and margins); PM#F: Price of product

i imported from the rest of the world (including all taxes and margins); a/™: Substitution elasticity (CES -

imported from Africa and the rest of the world excluding Africa); 0 < /™ < co.
IM
According to the algebra of CES aggregation functions: p/™ = %

i

As previously explained, imported products are composite. The price of the composite is a weighted sum of
the price paid for goods imported from Africa and the price paid for goods imported from the rest of the world
excluding Africa (eq. 13). The price paid for the imported product from a market (African or rest of the world) is the
global price, converted into local currency, plus import taxes and duties, margins, and national indirect taxes (eq.
14 and eq. 15):

pM. = PM{F « IMAF + PMFM « IMP

‘ IM;
PMAF = (1 + ttic;) [(1 + teim{F) « PMp 2 + Z PC;; tmrg(ij_i)] (15)
ij
PMRM = (1 + ttic;) [(1 + ttimfM) « PMp M + ZU PC;; * tmrg(ij,i)] (16)

where: PM;: Price of imported product i (including all taxes and margins); ttic;: Tax rate on product i; ttim#F:
Tariff rate on imports of product i from Africa; ttimRM: Tariff rate on imports of product i from the rest of
the world excluding Africa; ¥;; PC;; * tmrg;; ;y: Margin ij applied to product i; PM.{": Import offer
price from Africa to Morocco (including export tax: TEM{F) (in local currency); PMTfM : Import offer price
from the rest of the world to Morocco (including export tax: TEMZM) (in local currency).

Foreign import supply as a function of the global price and the export tariffs to Morocco applied by the two
regions (Africa and the rest of the world excluding Africa):

o _gIMO_AF
e x PWMAF /[1 + teMMAF l
IMOAF = [IMOAF]° /1 ] (17)
PM7 /[1 + teMMAF|
01— IMO_RM
e x PWMFM /[1 + teMMRM ‘
IMORM = [1MORM]° /1 ] (18)
PM™/[1+ teMMPM ]

PM_TAF « IMOAF + PM_TRM « IMORM

1
IMOT; 19

PM_T; =

where: IMOF : African import supply of product i; IMORM: Global (excluding Africa) import supply of product
i; [IMO;"F ]O: Volume of import supply of product i from Africa, which is not affected by its relative import

price but by other factors (changes in tastes, increase in the global population, etc.) (> 0),; [IMO{W ]0:
Volume of import supply of product i from the rest of the world excluding Africa, which is not affected by its
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relative import price but by other factors (changes in tastes, increase in the global population, etc.) (> 0);
teMMRM: Tariff rate applied by Africa on exports to Morocco; teM MAF : Tariff rate applied by the rest of
the world on exports to Morocco; PWM{F: Global price of product i imported from Africa (expressed in
foreign currency); PWMRM: Global price of product i imported from the rest of the world excluding Africa
(expressed in foreign currency); o™ %-4F Price elasticity of African import supply of product i; oM.
Price elasticity of global (excluding Africa) import supply of product i; IMOT;: Total import supply of product

i; PM _T;: Global import offer price (including export taxes) (in local currency).

And finally, the demand in the import market (whether for the market) for each good must match the supply:

IMAF = IMO/F (20)
IMFM = [MORM (21)
IM; = IMOT, (22)

Equations 1 to 22 represent the main ones to be added to the model; however, they are not the only ones.
Table 10 in appendix 3 lists all the equations to be added, as well as those requiring modification in the original
PEP 1.1 model. Additionally, appendix 4 provides the overall schema of the model for a clearer overview.

For public closure, public expenditure and tax rates are kept constant, and fiscal balance is achieved by
adjusting the public deficit. This reflects Morocco’s fiscal structure, where deficits play a key role in budgetary
adjustments. For external closure, Morocco’s fixed exchange rate is assumed to remain unchanged. The current
account, though structurally in deficit, is relatively stable and treated as variable, with adjustments driven by shifts
in the relative prices of imports and exports according to their elasticities.

4. Simulation and Result Analysis

This section analyses the impact of tariff removal between Morocco and Africa, presenting the
corresponding simulation below:

ttimff = teMMAT = emMMAF = ttixF = 0

In interpreting our results, we focus on the following five key areas: (1) Morocco's foreign trade, (2) factors
of production, (3) sectoral production and the domestic market, (4) household living standards, and (5) the income
and savings of households, businesses, and the government.

External trade. Imports

In this CGE model, the total import function (IM) adopted is constructed as a combination of different imports;
it takes the form of a CES function, considering the regions (the AF region and the RM region). Thus, variations in
total imports evolve in the same manner as those of regional imports from AF and RM.

Table 11: Variation in imports

Variation in % compared to baseline

Code AIM% APM AIM_AF AIM_RM APM_AF APM_RM
A00 2,12 -0,63 9,26 0,37 -3,93 0,23
A05 1,30 -0,12 5,19 0,34 -1,99 0,35
B0O 1,48 -0,62 7,08 0,10 -3,25 0,07
CA0 2,55 0,97 12,13 0,22 -5,30 0,17
CBO 2,10 -1,41 12,85 -0,50 6,23 0,13
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Variation in % compared to baseline

CCo 0,95 -0,84 6,63 -0,44 -3,51 0,14
CED 0,46 0,14 2,25 0,02 -1,02 0,08
CFO 1,09 -0,58 6,35 0,21 -3,07 0,06
CGM 0,29 0,23 2,14 -0,16 -1,14 -0,01
DEO 1,87 0,39 7,30 0,53 -2,95 0,27
F0O0 1,38 0,57 6,51 0,12 2,99 0,06
G00 3,53 -1,01 13,43 1,12 -5,43 0,16
HOO 1,45 0,72 7,80 0,10 -3,69 0,05
100 1,86 0,34 7,03 0,59 2,77 0,29
J0o 1,71 -0,40 6,88 0,44 -2,84 0,23
K00 1,89 -0,32 712 0,60 2,78 0,31
L68 2,00 -0,28 7,22 0,72 2,13 0,36
MNO 1,55 -0,48 6,69 0,29 2,91 0,14
084 1,56 0,49 6,75 0,28 -2,95 0,14
PQ8 1,42 -0,36 5,79 0,34 2,44 0,17
RS0 1,62 -0,21 5,79 0,59 2,20 0,30

Source: authors using GAMS.

Table 11 shows that the impact of the African Continental Free Trade Area (AfCFTA) on Moroccan imports
is generally positive, particularly in Agriculture (+2.12%), Textiles (+2.10%), Wholesale and Retail Trade (+3.53%),
and Real Estate Activities (+2%) sectors. This is mainly due to a substantial decline in import prices.

The impacts of the AfCFTA on imports by regional origin are also positive. Imports from Africa increase
across six sectors, particularly in Agriculture (+9.26%), Food Products (+12.13%), Textiles (+12.85%), and
Wholesale and Retail Trade (+13.43%), resulting from the elimination of customs duties.

Moreover, imports from the Rest of the World (RM) show positive growth in 16 sectors. However, sectors
such as Textiles, Wood and Paper Products, Pharmaceuticals, Mechanical and Electrical Industry, and Transport
and Warehousing experienced slight shifts (respectively: -0.5%, -0.44%, -0.21%, -0.16%, and -0.10%) in favour of
Africa.

External trade. Exports

The export function (EX) is assumed to be of the CET type to capture the behaviour of Moroccan producers
who aim to maximize their total revenue considering the opportunities available in the local market (DS) and those
in the external markets of Africa (EX_AF) and/or RM (EX_RM).

Table 12: Variation in production, exports, and local sales.

Sectors | AEX | ADPE | AEX_AF | AEX_ RM | APE_AF | APE_.RM | ADD | APD | AXST | APT | AEXD
AQ0 0,56 | 0,92 5,65 0,71 3,11 0,36 022 | 053 | -010 | 0,59 | 0,56
A0S -0,06 | 0,33 1,30 -0,40 0,85 0,20 0,09 | 048 | 000 | 0,36 | -0,06
B0O 235 | 1,21 11,68 -0,05 5,71 0,03 005 | 009 | 087 | 048 | 235
CAQ 0,72 | 0,63 4,75 -0,30 2,50 0,15 0,04 | 030 | 0,177 | 035 | 0,72
CBO 1,87 | 054 7,51 0,43 347 -0,21 019 |-029 | 086 | 005 187
CCo 19 | 494 51,30 0,96 22,42 -0,48 023 | 048 | 1,74 | 0,06 | 11,91
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Variation in % compared to baseline

CED 1,76 | 0,21 578 0,75 247 -0,37 023 | -002 | 1,71 | 0,18 | 1,76
CFO 6,03 | 243 26,49 0,61 12,12 -0,31 016 | -012 | 1,79 | 0,36 | 6,03
CGM 0,04 | 030 1,41 -0,31 0,86 0,15 042 | 012 | -0,18 | 0,18 | 0,04
DEO 024 | 0,55 3,10 0,47 1,78 0,24 009 | 049 | 011 | 0,48 | 0,24
F0O0 1,31 0,97 7,84 0,35 4,03 0,18 019|021 | -0,16 | 0,23 | 1,31
G00 036 | 070 4,05 0,57 2,30 0,29 024 | 060 | 006 | 055 | 036
HOO 1,53 | 0,88 8,03 0,13 4,00 0,07 028 | 013 | 052 | 0,38 | 1,53
100 0,31 0,71 4,00 -0,62 2,30 0,31 0,04 | 057 | 007 |05 | 031
J0o 0,16 | 0,64 2,38 -0,80 1,59 0,40 025 | 057 | -0,24 | 0,60 | -0,16
K00 0,37 | 081 4,57 -0,69 2,61 0,35 0,02 | 063 | 001 | 063 | 037
L68 -0,36 | 0,61 1,68 -0,87 1,28 0,44 -0,07 | 075 | 0,11 | 0,74 | -0,36
MNO 049 | 081 4,91 -0,63 2,75 0,32 024 | 041 | -010 | 0,62 | 0,49
084 0,35 | 0,61 1,71 0,87 1,29 0,44 -0,50 | 0,53 | -0,50 | 0,53 | -0,35
PQ8 0,31 | 057 1,66 -0,80 1,23 0,40 0,37 | 053 | -0,38 | 0,53 | -0,31
RS0 0,17 | 043 1,45 0,58 1,01 0,29 0,07 | 055 | 0,04 | 0,54 | -0,17

Source: authors using GAMS.

If a full trade liberalization policy is applied, involving the removal of import and export duties, total exports
will rise in 14 sectors (Agriculture, Mining, Textiles, Textiles, Wood & Paper, Chemical, Pharmaceuticals,
Mechanical & Electrical, Electricity & Gas, Construction, Wholesale & Retail Trade, Transport & Warehousing,
Accommodation & Food, and Finance & Insurance) due to higher prices, while they will decline in 7 sectors: Fishing,
Information & Communication, Real Estate, R&D & Professional Services, Public Administration, Education &
Health, and Other Services (Table 12).

Typically, an increase in total exports should correspond to a decrease in domestic sales and vice versa.
However, this relationship is observed in only nine sectors: Agriculture, Fishing, Food & Beverage, Textiles,
Mechanical & Electrical, Construction, Transport & Warehousing, Finance & Insurance, and Other Services. In the
remaining sectors (Mining, Wood & Paper, Chemical, Pharmaceuticals, Electricity & Gas, Wholesale & Retail
Trade, Accommodation & Food, Information & Communication, Real Estate, R&D & Professional Services, Public
Administration, and Education & Health) exports and domestic sales move in the same direction, both increasing
or both decreasing. This is due to variations in total domestic production.

Trade has shifted significantly toward Africa in nearly all sectors (Table 12), except Textiles, Chemical, and
pharmaceutical sectors. Although exports to Africa increased substantially (7.51%, 51.30%, 5.78%, 26.49%), these
sectors show only modest growth in trade with the Rest of the World.

The Labour Market

Regarding the remuneration of production factors, the significant decline in labour’s marginal productivity
exerts downward pressure on wages (Table 13). Wages W(USK), W(MSK), and W(SK), associated with this
productivity, increase modestly by 0.81%, 0.59%, and 0.49%, respectively (Table 15). The modest wage increases
for moderately and highly skilled workers relative to low-skilled workers enhance their competitiveness, thereby
reducing unemployment among these groups compared to unskilled workers, with average labour demand changes
of +0.34% for unskilled, +0.51% for moderately skilled, and +0.59% for highly skilled workers. Migration from
sectors F00, J0O, 084, and PQ8 to other sectors results from decreased production in these sectors.
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Table 13: Relative changes in the market and labour capital

Variation in% Compared to Baseline

Sectors LD (usk j) LD(Msk, j) LD(sk, j) DLD(KD, j) pr'\gﬂ;:'ty prﬁ\éiga?ty
A0 0,05 013 021 0,10 0,05 0,07
A5 0,00 017 025 0,09 0,04 0,06
B0O 0,92 110 118 0,76 0,13 0,20
CAO 0,24 041 049 0,13 0,11 0,16
CBO 0,90 1,08 116 0,79 0,09 013
cco 1,81 1,99 207 1,69 0,11 017
CED 1,80 1,97 2,05 1,67 0,12 0,18
CFO 1,84 202 210 172 0,10 0,15
CaM 0,13 0,05 0,13 0,25 0,10 0,16
DEO 0,21 0,38 046 0,02 0,18 0,27
F00 0,15 0,02 0,10 0,23 0,04 0,06
G00 0,13 0,31 0,39 0,01 013 019
Hoo 0,56 0,74 082 043 0,10 0,16
100 0,14 0,31 0,39 001 0,11 017
J0o 0,19 0,01 007 0,32 0,11 017
Koo 0,08 0,25 033 0,14 0,18 0,27
L68 0,07 0,24 0,32 011 0,23 0,34
MNO 0,11 0,06 0,14 0,30 0,11 0,16
084 061 0,44 0,36 0,79 0,05 0,07
PQ8 051 0,34 0,26 0,70 0,03 0,04
RSO 0,08 0,25 033 013 0,16 0,24

Source: authors using GAMS.

The rate of return on capital has increased markedly (+0.83%) compared to average wage growth for
workers (+0.63%) (Table 15). Because capital supply is assumed exogenous, it can only be reallocated between
sectors. The simulation indicates strong capital mobility from sectors A00, A05, CGM, F00, GO0, J00, KOO, L68,
MNO, 084, PQ8, and RS0, with reductions ranging from -0.01% to -0.79%, to other sectors (table 13).

This reallocation is driven by higher total production in these sectors, primarily due to accelerated export demand
in Wood & Paper Products (+11.91% exports, +1.74% production) and Pharmaceuticals (+6.03% exports, +1.79%
production).

Domestic Demand

Sectoral production variations are driven by changes in domestic demand and its components: household
consumption, intermediate demand, government consumption, investment, inventory changes, and margins. The
removal of customs duties generally increases total domestic demand, primarily through significant rises in its
components (C, CG, INV, ISTK, DI) (Table 14).
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However, private consumption is not responsible for the decline in domestic demand for construction (F00),
real estate (L68), education and health (PQ8), and public administration (O84). Household demand increases for
these sectors by +0.44%, +0.08%, +0.22%, and +0.22%, respectively. In contrast, investment decreases for FOO,
L68, and 084 by -0.18%, -0.71%, and -0.51%, mainly due to a 0.15% reduction in state savings caused by a 1.22%
drop in customs revenues (TPRCTS) (Table 15).

Investment concentration in FOO and L68 leads to declines in local sales (-0.19% and -0.07%) and
production (-0.16% and -0.11%) in these sectors. The reduced production also lowers intermediate demand for
F00 and L68 products by -0.07% and -0.03%. Finally, the decline in total domestic demand for PQ8 (-0.36%) results
from lower public demand (CG, -0.52%), linked to the 1.22% decrease in tax revenues.

Table 14: Variation in total domestic demand and its components

Variation in% Compared to Baseline

Sectors AQ AC AIT AINV ACG APC AXST ADD
A00 0,14 0,23 0,13 0,33 0,35 0,35 0,10 0,22
A05 0,15 0,18 0,12 - - 0,45 0,00 0,09
B0O 0,68 0,54 0,71 - - 0,22 0,87 0,05
CA0 0,39 - 0,07 - - 0,09 0,17 -0,04
CBO 0,88 1,20 0,64 0,84 - 0,82 0,86 -0,19
CCo 0,53 1,06 0,48 0,65 - -0,63 1,74 0,23
CED 0,44 0,70 0,35 0,14 - 0,13 1,71 0,23
CFo 0,62 0,86 0,49 - 0,35 -0,35 1,79 0,16
CGM 0,04 0,68 -0,08 0,12 - -0,11 -0,18 -0,42
DEO 0,16 0,27 0,06 - - 0,45 0,11 0,09
F00 -0,16 0,44 -0,07 0,18 - 0,20 -0,16 -0,19
G00 0,26 0,17 0,00 - - 0,59 0,06 0,24
HO0 0,43 0,73 0,32 - - 0,22 0,52 -0,28
100 0,19 0,24 -0,29 - - 0,49 0,07 0,04
J0o 0,10 0,30 -0,10 0,39 - 0,40 0,24 -0,25
K00 0,08 0,18 0,02 - -0,57 0,58 0,01 -0,02
L68 -0,02 0,08 -0,03 -0,71 - 0,72 0,11 -0,07
MNO 0,06 0,40 0,07 -0,24 - 0,25 -0,10 -0,24
084 -0,50 0,22 - -0,51 -0,53 0,53 -0,50 -0,50
PQ8 -0,36 0,22 -0,34 - -0,52 0,53 -0,38 0,37
RS0 0,11 0,21 0,05 0,52 -0,53 0,54 0,04 0,07

Source: authors using GAMS.
Wealth Created for Economic Agents

Finally, regarding the wealth created, the simulation clearly shows that the establishment of a free trade
area (AfCFTA) does not manage to generate significant wealth, as shown in Table 15. Growth in GDP at basic
prices is only 0.76%, and growth in GDP at market prices is 0.55%. The improvement in income for economic
actors is almost negligible: 0.65% for households, 0.77% for firms, and only 0.05% for the government.
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Table 15: Variation of some variables

ASG ASROW | ADSH | ASF | ATPRCTS | AWusk | AWmsk | AWsk | AGDP_BP

Variation en %

-0,15 -4,83 0,65 | 0,76 -1,22 0,81 0,59 0,49 0,76
AGDP_MP | APIXGDP | AYG | AYF AYH AM AX ARK
Variation en %
0,55 0,76 0,05 | 0,77 0,65 0,93 0,80 0,83

Source: authors using GAMS.
Conclusion

The ratification of the African Continental Free Trade Area (AfCFTA) agreement by 44 African countries on
March 21, 2018, in Kigali generated significant optimism and paved the way for realizing the economic aspirations
first envisioned at the inaugural OAU summit in May 1963. This initiative has established the largest trading bloc in
the world, offering the potential to reshape Africa’s economic landscape.

Proponents believe the AfCFTA will not only increase intra-African trade, which remains among the lowest
globally—but also stimulate investment, industrial output, and economic diversification. However, sceptics
emphasize a fundamental challenge: Africa’s vast and heterogeneous nature complicates the creation of uniform
trade rules. While several studies have assessed the potential impacts of the AfCFTA, only two focus on Morocco,
those by Raouf et al., (2021) and Bouét et al., (2021), and neither investigates Morocco’s trade potential through a
gravity model approach.

This study aims to fill that gap by assessing Morocco's trade potential with AfCFTA member states and
estimating the economic impact of establishing a free trade area. To achieve this, two complementary
methodologies were employed: a gravity model to evaluate trade potential and a CGE model to simulate the effects
of eliminating tariffs and duties between Morocco and African countries.

The findings suggest that if African countries traded according to benchmark potential, Morocco's exports
and imports with the continent could be 72% and 65% higher, respectively, than current levels. These results
highlight substantial untapped opportunities. However, CGE simulations indicate that the removal of tariffs would
only raise Morocco's exports to and imports from Africa by 0.80% and 0.93%, respectively, a relatively modest
effect.

Several structural factors explain this discrepancy. Inadequate infrastructure continues to hinder trade
connectivity across the continent. Furthermore, trade theory highlights that robust trade growth depends on the
complementarity of goods exchanged and effective technology transfer. These mechanisms are less impactful
between economies with similar production structures, as is the case in many African nations. Likewise, the
relatively uniform skill level of the labour force limits the potential for high-value-added trade.

Research by Vamvakidis (1998, 1999), Spilimbergo (1999), Puga & Venables (1998), and Venables (2003)
suggests that regional integration among small economies yields fewer long-term benefits than strengthening trade
relations with industrialized nations. They contend that South-North trade promotes “learning by doing” and
facilitates technology transfer, thereby generating sustained productivity gains.

In conclusion, while AfCFTA offers opportunities, Morocco may benefit most from a balanced trade strategy,
pursuing deeper African integration and reinforcing economic ties with key partners like France and Spain. Strategic
investments in infrastructure, logistics, and sectoral diversification are essential to unlocking the full potential of
continental trade. To maximize gains, trade liberalisation should be paired with labour market reforms, productivity
enhancements, gender equality policies, and targeted support for vulnerable sectors. The critical role of exchange
rate dynamics in Morocco’s economic growth, indicating that ambitious trade strategies must be complemented by
prudent macroeconomic management (El Baouchari & Raouf, 2024; El Hajoui et al., 2025; Otmani & Raouf, 2025).
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