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Abstract:

The modernization of payment systems — the global SWIFT (Society for Worldwide
Interbank Financial Telecommunication) network is generally regarded as an enabler of
financial integration and economic growth. This paper offers a test of the impact of
digitalization of the financial sector via SWIFT on the economic development of Morocco,
looking at channels such as international trade, foreign direct investment (FDI) and
productive capital investment. We employ annual data from the period 2000-2023 and
perform stationarity tests and Granger causality analysis in this paper, then estimate a
multiple regression model by the Ordinary Least Squares (OLS) method and a two-stage
least squares (2SLS) model to treat the potential endogeneity of the SWIFT variable. The
results show that more SWIFT transaction is related to higher GDP, but the effect is
positive yet small and depends on the economic sector and the quality of investment. The
trade openness has a mixed relationship with growth (including negative effects at some
points), and FDI inflows have a limited contribution to GDP growth. These findings
indicate that the digitalization of transactions through SWIFT can improve the
effectiveness and robustness of the financial sector, but it must be supported by policies
that enhance export competitiveness and direct investments towards sustainable
economic development.
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1. Introduction

The digitalization of financial exchanges and the integration with international payment
networks are key factors in the modernization of emerging economies. SWIFT network,
which guarantees secure and standardized interbank messaging, has been a structural
catalyst for financial integration and economic openness. SWIFT is today a vital part of
the global finance structure, carrying messages between over 11,000 financial institutions
in more than 200 countries. From Morocco, where the upgrading of the financial sector is
a strategic priority, the adoption of SWIFT and other digital payment technologies is
expected to enhance economic openness, foreign trade, and investor confidence.

Research has pointed out that the financial system is a determinant of growth in a
large number of studies (Levine 1997; Mankiw, Romer & Weil 1992). This is because
reducing transaction costs and enhancing payment system efficiency enables optimal
allocation of resources, expansion of international trade and attraction of foreign
investments. But in order to translate financial flows into sustainable economic
development, there must be sufficient productive capital formation and absorptive
capacity. As Lucas (1988) and others note, capital accumulation driven by an effective
financial system is necessary for long-term growth. Similarly, Alfaro et al. (2004) stress
that the effectiveness of financial inflows (including FDI) depends on the local conditions,
namely, the development of financial markets. Hence, the growth payoffs of financial
digitalization are likely to depend on a country’s macroeconomic environment and
structural capacities. In fact, digital payment networks like SWIFT can increase the speed
of transactions and minimize operational costs and time, thus enhancing market
confidence and stability (Allen & Gale 2004). These arguments are supported by recent
cross-country evidence: for instance, a BIS study indicates that a one percentage point
increase in the use of digital payments is associated with a 0.10 percentage point increase
in the annual growth rate of GDP per capita. This, therefore, highlights the possibility of
financial digitalization (such as through SWIFT) in enhancing economic development
through enhancing the efficiency and formality of financial transactions.

However, the current economic state of Morocco is not entirely satisfactory, and
the best is yet to come. Previous economic indicators reveal that greater trade openness
and FDI inflows during the past decades do not lead to sustainable, strong economic
growth and there is still a concern regarding the ability of financial digitalization to
support economic development in developing economies. In addition, most empirical
research on SWIFT and digital payments is based on developed economies, which leaves
a gap when it comes to understanding the effects in emerging market economies, such as
Morocco. This paper fills this gap by examining Morocco as a case study.
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2. Research Objectives

Specifically, our study aims to:
o Examine the causal link between SWIFT-based financial transactions and
economic growth in Morocco.
o Assess whether financial digitalization (via SWIFT) enhances Morocco’s trade and
investment performance.
» Investigate the role of productive capital investment in moderating the impact of
SWIFT on economic growth.
In line with these objectives, we formulate two key hypotheses:
o HI: An increase in SWIFT transaction volume leads to a rise in GDP, potentially
through facilitating international trade and FDL
o H2:Productive capital investment (CAPINV) strengthens the positive relationship
between financial digitalization (SWIFT usage) and GDP growth.
To test these hypotheses, we use annual macroeconomic data for Morocco from
2000 to 2023 (Bank Al-Maghrib, High Commission for Planning, SWIFT reports, World
Bank, and IMF). First, we perform unit root tests (Augmented Dickey-Fuller) to assess
the stationarity of each time series and Granger causality tests to determine directional
relationships between key variables. Then we estimate a baseline multiple linear
regression (OLS) to determine the direct effects of SWIFT transactions, trade openness,
FDI and capital investment on economic growth. Finally, to deal with the potential
endogeneity issue, notably the possibility that higher GDP itself stimulates more SWIFT
transactions, we re-estimate the model using a two-stage least squares (25LS) approach
using FDI as an instrumental variable for the SWIFT variable. It is thus possible to
compare OLS and 2SLS results as to isolate the likely causal impact of financial
digitalization on growth. Section 2 provides the theoretical framework and the literature
review, and derives our hypotheses from the current research. In Section 3, the data and
methodology are described, and the econometric model specification is presented. In
Section 4, the empirical results are reported and discussed in detail in light of the
literature and Morocco’s economic context. In Section 5, we provide some key policy
implications and recommendations and mention potential directions for future research.

2. Theoretical Framework and Literature Review

2.1 Financial Digitalization and Economic Growth

The impact of financial transactions and digital payment systems on economic
development is part of a more general discussion on finance-led development. Most
studies show that enhancing the financial sector and the payment systems can enhance
economic development by enhancing the productivity of other factors of production. For
instance, a better payment system enhances the role of financial intermediaries in
channelling savings to productive investment, which in turn promotes capital formation
as a key driver of growth (Lucas 1988). This paper also finds that a strong financial system
with sophisticated digital payment systems can help mitigate problems of moral hazard
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and information asymmetry in the allocation of credits to support entrepreneurial
activity (Stiglitz & Weiss 1981; Greenwood & Jovanovic 1990). Mankiw, Romer, and Weil
(1992) also find that the combination of human capital, physical capital, and financial
development increases productivity.

In the case of digital finance, the use of technologies like SWIFT can enhance the
speed and security of transactions, which in turn can enhance economic development.
Digital payment networks speed up the process of transferring funds and eliminate
possibilities of delay or mistakes (Scott & Zachariadis 2012). This technological
advancement enhances market reputation and trust in the financial system, which
attracts new investors and market actors. According to Allen and Gale (2004), such
improvements in financial sector infrastructure are beneficial in enhancing financial
stability through competition and diversification. Therefore, it can be stated that the
digitalization of finance is considered as an important adjunct to economic openness
policies in order to enhance the efficiency of capital flows in the economy.

The general empirical research supports the positive link between financial
digitalization and growth. A comprehensive study of 101 countries (2014-2019) shows
that a one percentage point increase in the use of digital payments is associated with a
0.1 percentage point increase in GDP per capita growth as well as a reduction in the size
of the informal economy. Therefore, it can be concluded that as economies shift to digital
transaction platforms, they not only become more efficient but also bring more economic
activity into the formal, taxable, and high-productivity channels. In other words, the
integration into a global network such as SWIFT can be regarded as a part of a more
general digital financial inclusion strategy that may lead to growth and development.

However, literature warns that the growth impact of financial digitalization is not
automatic. This is because it heavily depends on other factors in the economy.
Therefore, if banking digitalization takes place in an environment of weak institutions,
inadequate human capital, or a lack of competitive markets, then its effect on growth may
be damped. In this regard, analysis of Morocco will help to understand how these
theoretical expectations are translated into an emerging market context.

2.2 Impact on Trade and Foreign Direct Investment (FDI)

Financial innovation and the improvement of capital flows can also affect an economy’s
trade performance and its capacity to attract investments. As Keynesian theory predicts,
an increase in aggregate demand (due to investment and export) increases production
and employment (Alesina et al., 2017). Theoretically, more efficient and secure means of
making payments across borders (such as SWIFT) lessen the frictions to international
trade. Thus, digital payment networks can reduce transaction costs and payment risks to
the extent that they can induce firms to participate in export-import operations and
supply chain finance, the latter of which can, in turn, over time, lead to increased trade
openness, which is known to be beneficial to economic growth, as, for instance, in the
classic study by Frankel and Romer (1999), who established that trade has a positive
impact on income levels. Similarly, Helpman and Krugman (1985) have modelled trade
under conditions of increasing returns to show that opening up can improve efficiency
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and innovation. But in order to benefit from trade, a country has to be able to compete in
the international market. Bleaney and Greenaway (2001) have noted that trade can be a
vehicle for transmitting growth, but this only holds if the export base has to be broad
enough. Haddad et al. (2013) also show that trade openness is associated with lower
growth volatility in diversified countries, meaning that less diversified economies may
have less favorable results.

As for employment and investment, there are several mechanisms at play. In
standard Keynesian theory, an exogenous positive shock to aggregate demand (say
through higher exports or investment) should increase output and employment. Export
sector growth is typically marked by job creation in those sectors as long as the economy
has the ability to create the additional output that is needed. The digitalization of
transactions via SWIFT can facilitate this by enhancing the effectiveness of banks and
firms and thereby decreasing the cost and time of trade finance. Productivity gains in the
financial sector often have positive feedback to other sectors—logistics, insurance and
distribution —creating more employment opportunities within these sectors (OECD,
2020). Thus, payment system improvement also enhances financial inclusion (if coupled
with accessibility policies), which can bolster entrepreneurship and the development of
small and medium enterprises (SMEs). Beck, Demirgii¢-Kunt and Levine (2007) argue
that better financial access is associated with poverty reduction and can help SMEs to
create jobs through growth.

Another crucial channel is Foreign direct investment. Easier cross-border
payments and a reliable financial network can boost the confidence of investors to invest
in a new market. The existence of SWIFT in the banking system is a clear indication that
the country is linked to global finance, which may attract multinational firms that are
sensitive to efficient financial transactions. FDI brings in capital, technology transfer and
new employment. Previous research has indicated that FDI has generally positive
impacts on the economic growth of the host country (Borensztein et al. 1998; Alguacil et
al. 2000) particularly when the host country has the capacity to absorb the investment
(e.g. skilled labour, strong financial markets). In Morocco, in the recent past, FDI has been
directed to automotive, aeronautics and renewable energy, and these have the potential
of creating highly skilled jobs and integrating the economy into global value chains. If
properly deployed in such dynamic sectors as FDI, then it can lead to sustainable
productivity gains.

However, it should also be mentioned that neither trade openness nor FDI
guarantees growth. Trade openness may subject an economy with a low value or volatile
goods export basket to external shocks or trade deficits that hamper growth. Likewise,
FDI that is mainly channeled into enclave sectors or is not linked with the domestic
economy may have limited implications for employment and income. At times,
dependence on foreign capital may also create vulnerabilities; if foreign investors exit the
market, the host country may be left with instability. Consequently, the net impact of
SWIFT-enabled financial integration on development will depend on how these flows are
effectively directed and absorbed by the local economy, though they may enhance trade
and investment flows.
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2.3 Research Hypotheses
Based on the theoretical findings above, we focus on two key hypotheses regarding
Morocco’s economy:

H1: Swift financial transactions lead to economic growth. In this case, the use of
the SWIFT network is proposed to be related to GDP in a positive way (as a financial
integration and digitalization benchmark), which may be supported by better trade
openness and FDI attraction. This hypothesis is based on the notion that the digitalization
of financial flows, with the help of SWIFT, is an enabler of economic growth. The
underlying mechanisms can be summarized as follows: In direct effect, reducing
transaction costs and ensuring the payment enhances the economic confidence of the
agents (Scott & Zachariadis, 2012). Enhancing the speed of funds transfer in the domestic
and international markets enhances the liquidity of firms and their ability to make short-
term investments (Lucas, 1988).

Firms that export and import are able to affect their transactions more smoothly,
with reduced collection and settlement times. Thus, the competitiveness in international
markets leads to more trade and, consequently, to a positive impact on GDP (Batiz-Lazo
& Wood, 2002; Frankel & Romer, 1999). The stability and speed of the international
payment system sweeten the deal for foreign investors, who have their capital transfers
and profit repatriations streamlined (Holland, 1995).

FDI inflows boost capital formation and the advancement of the real economy and
particularly of knowledge-based industries, which in turn spur growth (Borensztein, De
Gregorio & Lee, 1998).

H2: Productive capital investment is a way to increase the effectiveness of the
SWIFT implementation to support growth. This means that the positive effect of financial
digitalization on GDP is more pronounced when a country makes significant productive
investments in both public infrastructure and private capital. This hypothesis focuses on
the moderating role of productive capital investment (CAPINV) in the relationship
between financial digitalization (SWIFT) and development. An effective payment system
opens up the possibilities for funding and trade. But if the productive apparatus
(infrastructure, equipment, technologies) is underdeveloped. Alfaro et al. (2004) argue
that the economy cannot fully exploit these opportunities. Therefore, a higher level of
Gross Fixed Capital Formation (GFCF) enhances the capacity of the economy to translate
these financial flows (SWIFT) into production and growth (Greenwood and Jovanovic,
1990).

Investment in industrial infrastructure, equipment, and R&D supports the
competitive strength of local firms. Where financial flows are fluid and secure, firms with
adequate capital can invest more quickly (or substitute capital and labour more easily)
(Levine, 1997). Models of endogenous growth (Romer, 1986; Lucas, 1988) have stressed
that returns to investment can rise when positive externalities (learning, technology
transfer) are included. The digitalization of transactions (via SWIFT) provides a
conducive environment for the movement of financial resources, while the productive
capital base (or expansion) ensures that these flows are effectively channeled into real
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economic activities (infrastructure, factories, machines), which, in turn, have a greater
impact on growth.

In the remainder of the paper, we use these hypotheses to empirically test them in
the context of Morocco, recognizing that outcomes may differ from theoretical
expectations because of the specific economic structure of Morocco.

3. Methodology and Econometric Model

3.1 Model Specification

In order to analyse the effects of SWIFT transactions on economic growth, we build an
econometric model with real GDP as the dependent variable, and the key independent
variables being the volume of SWIFT transactions, trade openness, FDI inflows, and
productive capital investment. The baseline model can be stated as:

GDP, = By + B1SWIFT, + B,TRADE, + BsFDI, + B,CAPINV, + ¢,

where:

e GDP is the gross domestic product (we use an inflation-adjusted measure of
economic output, expressed in constant terms).

o SWIFT represents the volume of financial transactions routed through the SWIFT
network (as a proxy for financial digitalization and integration with global
payment systems).

» TRADE denotes trade openness, measured by the total trade (exports + imports)
as a percentage of GDP (this captures the degree of international trade
integration).

o FDIis foreign direct investment (net inflows, possibly measured as a % of GDP or
in constant USD), reflecting external investment in the economy.

o CAPINV is productive capital investment, proxied by gross fixed capital
formation (both public and private) as a percentage of GDP. This variable
represents domestic investment in capacity and infrastructure.

o ¢isthe error term capturing unobserved factors.

All variables are annual and, where appropriate, have been log-transformed or
normalized to have consistency. As SWIFT, trade and FDI are included together with the
model, it also enables us to see whether SWIFT's effect operates through these channels
(as H1 posits). The 3 coefficients will show the marginal effect of each factor on GDP, all
other things equal.

3.2 Estimation Strategy
Estimating this model for a single country over time has several important features,
including time series properties and the possibility of endogeneity. Our estimation
strategy involves several steps to ensure robust results:
e Stationarity Tests: We first use the Augmented Dickey—Fuller (ADF) test (and
alternatively the Phillips—Perron test) to examine each time series for stationarity.
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Many time series have trends; the use of non-stationary (unit root) variables in
levels can result in spurious regression. The ADF test is used to determine if the
mean and variance of a variable are constant through time. If a series is determined
to be non-stationary in levels, then we apply the necessary transformations (such
as first differences or logs) to make the series stationary. In our case, the data (GDP,
SWIFT, TRADE, CAPINV) were found to be stationary in levels, and FDI was non-
stationary (of order 1). Therefore, for the purpose of this study, we employ a first
difference of the FDI variable (AFDI) in the regression analysis to capture the
annual changes in foreign direct investment inflows. Since only one variable
needed differencing and the others were 1(0), we did not perform a formal
cointegration analysis; instead, we dealt with non-stationarity in this manner.

e Granger Causality Analysis: We first perform Granger causality tests between
GDP and each explanatory variable (in pairs) before regression. The Granger test
checks for the presence of innovations in the context of predicting one variable
from past values of other variables. For instance, we check if the lagged values of
SWIFT transaction volumes ‘Granger cause’” GDP and vice versa. This assists in
establishing the direction of relationships: if there is a significant causality from
SWIFT to GDP, then our hypothesis is supported, but if there is causality in the
reverse direction or if there is bi-directional causality, then this flags potential
endogeneity. We notice evidence of bi-directional or significant causal links
between GDP and several regressors (SWIFT, TRADE, FDI) in our findings, which
suggests that some independent variables are not strictly exogenous. This is an
initial indication that an OLS regression may be prone to endogeneity bias,
particularly for the SWIFT variable (since economic growth may itself affect
SWIFT usage, thereby generating reverse causality).

e Ordinary Least Squares (OLS) Regression: The model is first estimated by a
standard multiple linear regression (OLS). This captures a basic picture of the
relationship between SWIFT transactions and GDP, while controlling for trade,
FD]J, and capital investment. All regressors are assumed to be exogenous by OLS,
that is, uncorrelated with the error term. The coefficients, standard errors, and
significance levels are reported to identify which factors are most significant in
driving GDP in the sample. Nevertheless, because of the potential endogeneity
issues, the OLS results are treated with some degree of caution. The OLS
regression is still useful as an initial indication of correlations and for comparison
with the more robust 2SLS results to follow.

e Two-Stage Least Squares (2SLS) Regression: To address endogeneity,
particularly regarding the SWIFT variable, we apply a two-stage least squares
estimation. In the 2SLS framework, we consider SWIFT as an endogenous variable
and apply an instrumental variable (IV) that affects SWIFT but has no direct effect
on GDP (apart from through SWIFT). We employ Foreign Direct Investment (FDI)
inflows as an instrument for SWIFT. The rationale is that more foreign investments
should be associated with more usage of international payment systems (large
multinational enterprises’ capital flows are likely to be routed via SWIFT),
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although FDI itself is relatively exogenous in the short-run with regard to GDP
fluctuations in Morocco and can therefore be considered as such. We also
established that there is a moderate correlation between FDI and SWIFT in our
sample (Pearson r = 0.16), which indicates that although FDI can be used to predict
SWIFT usage, it is not a close substitute for SWIFT. Furthermore, we anticipate
that FDI satisfies the exclusion restriction: that is, FDI affects GDP mainly through
its impacts on financial transactions (including those covered by SWIFT), not
through other channels in the short-run. This assumption is supported by the
observed low sensitivity of growth to FDI in Morocco and the chronology of events
— external factors determine FDI decisions which then gradually impact on
domestic production. The 2SLS procedure is as follows: First, we regress SWIFT
on the instrument (FDI) and other exogenous controls (trade and capital
investment). This produces a predicted value of SWIFT (SWIFT_hat) that has had
component correlated with the GDP error term removed. Then, we use this
instrumented SWIFT_hat (not the actual SWIFT series) in the main GDP regression
together with trade and CAPINYV (FDI is not a second stage regressor as it must be
excluded to implement the instrument). In this way, we are able to obtain
coefficient estimates that are not biased by simultaneity or reverse causation
between SWIFT and GDP. The first stage relevance of the instrument is checked
by how significant FDI is at predicting SWIFT and its validity is supported by
economic theory (there is no direct path to GDP in the short run equation). This IV
approach provides a more robust test of H1 and H2: If the SWIFT coefficient
remains positive and becomes significant in 2SLS, it suggests that there could be a
causal effect on growth.

¢ Robustness and Diagnostic Checks: In the analysis, we do not violate classical
OLS assumptions. If there is heteroscedasticity or autocorrelation in the residuals,
we correct it using Newey-West robust standard errors. We also check the
magnitude of coefficients obtained from OLS and 2SLS to check for endogeneity.
In principle, a Hausman test could be used to formally test whether differences
between OLS and IV are statistically significant (that is, to confirm endogeneity of
SWIFT), but with our limited sample we rely on economic reasoning and the
consistency of results. In principle, a Hausman test could also be used to formally
test whether differences between OLS and 1V are statistically significant (that is,
to confirm endogeneity of SWIFT), but with our limited sample we rely on
economic reasoning and the consistency of results. Moreover, all data series were
normalized (for example, min-max normalization) before regression, which does
not affect the significance or fit of the model but helps in the interpretation of
coefficient magnitudes. This multi-step approach (stationarity tests, causality
analysis, OLS, then 25LS) is designed to increase the rigor of our results to ensure
we have not drawn spurious conclusions and have dealt with the major statistical
issues normally encountered in macroeconomic time series analysis.

European Journal of Economic and Financial Research - Volume 8 | Issue 8 | 2025 159


http://oapub.org/soc/index.php/EJEFR

Inass Bouayach, Moad El Kharrim, Mohamed Dakkon
IMPACT OF SWIFT TRANSACTIONS ON THE ECONOMIC DEVELOPMENT OF MOROCCO

4. Empirical Results and Discussion

4.1 Data Description and Preparation

Our dataset covers the period from 2000 to 2023 and includes annual observations. The
World Development Indicators of the World Bank provided the GDP series (in constant
terms) and trade data, while GDP deflators and HCP provided CAPINV. World Bank
and national sources provided FDI net inflows (used as FDIF) and gross capital formation
(used as CAPINV). The number and value of the SWIFT messages were collected from
SWIFT’s annual reports and Bank Al-Maghrib (Morocco's central bank) publications on
the adoption of SWIFT in the Moroccan banking sector. During this time, Morocco
implemented important financial sector reforms, and before 2020, most major Moroccan
banks and many corporations were using the SWIFT network for their international
transactions.

Before analysis, the data were first checked for consistency and missing entries
and any missing values were handled by imputation or replacement with other sources
to avoid breaks in the series. Missing values were minimal and were dealt with through
imputation or by referring to other sources to avoid breaks in the series. Some variables
were measured in value terms (e.g. GDP in billion dirhams), and we converted them to
growth rates or ratios (e.g. trade as % of GDP) to avoid problems with interpretation and
ensure that the variables were stationary. Before further analysis, every series was
minimized and maximized, and each was normalized to the range of 0-1; however, this
is useful for some analyses and does not alter regression coefficients in a substantive way
(because linear regression will take into account any linear scaling).

4.2 Stationarity Tests

Table 1 presents the results of the Augmented Dickey-Fuller test on each of the series.
We examined each variable for a unit root both with and without time trends. Four out
of five times the ADF test rejected the null hypothesis of a unit root at conventional
significance levels, hence indicating that those series are stationary in levels. GDP, the
SWIFT transaction index, trade openness and capital investment (CAPINV) were 1(0)
(stationary) as the test statistic for these variables was more negative than the 5% critical
value and the p-values were all below 0.05. On the other hand, the FDI series appeared
to be non-stationary in level form (having a p-value of more than 0.1, we cannot reject the
hypothesis of the unit root). This is not surprising, however, as FDI inflows can be quite
volatile year to year and often exhibit trends or structural shifts (for instance, surges in
certain years due to large privatization deals or big foreign projects).

Table 1: Results of the stationarity test (ADF) on the variables of the model
Variable SWIFT GDP TRADE FDI CAPINV
Order of integration 1(0) 1(0) 1(0) I(1) 1(0)
(0): No differencing needed; the series is already stationary.
I(1): First differencing is required to achieve stationarity.
Higher orders of integration (e.g., I(2)) would require additional differencing.

Source: Exported result of the estimation
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Since only FDI was non-st Stationary, we differenced it once. Using the ADF test, the first
difference of FDI (AFDI) was stationary (p < 0.01). Thus, using AFDI in subsequent
analyses, all variables are stationary, and we avoid the possibility of spurious regression.
Since only one variable was to be differenced and the sample size is rather small (24
observations), we did not attempt a Johansen cointegration test. A cointegration analysis
is usually performed for investigating a long-run equilibrium relationship among
multiple I(1) series, which is not the case here (only FDI was I(1)). Instead, we move
forward with a mixed set of I(0) and AI(1) regressors as long as the dependent variable
(GDP) is stationary, which it is. Though we recognize that using both stationary and
differenced series can complicate the interpretation (the coefficient on AFDI would
represent the effect of a change in FDI on GDP level), this does not become a significant
problem in our context due to the relatively small impact of FDI.

4.3 Granger Causality Analysis

To help understand directionality, we also perform Granger causality between key pairs
of variables before presenting the regression results. For (i) SWIFT and GDP, (ii) trade
and GDP, (iii) FDI and GDP, and (iv) CAPINV and GDP, we tested causality in both
directions. We employed up to 2 years' lags for each pair (given annual data, longer lags
entail reduction of degrees of freedom without strong theoretical justification).

The causality tests show that GDP grows with SWIFT transactions and that SWIFT
usage is also a function of GDP, with the latter being statistically significant at 5-10%. This
is rather interesting as it shows that there is a possible bidirectional relationship between
the two variables, where higher levels of SWIFT integration tend to be associated with
higher levels of GDP but at the same time, periods of higher economic growth are
followed by higher levels of SWIFT transactions. Such mutual causation is plausible: In
the course of economic growth, banks and firms increase their international operations
and thus use the SWIFT system more often; at the same time, the improvements in the
payment systems can enhance the economic activities that lead to growth. The feedback
between the two variables supports the use of instrumental variables because OLS may
involve this feedback.

GDP and trade are both subject to a one-way Granger causality from GDP to trade
(p < 0.05). It means that higher GDP results in higher trade openness (possibly through
the mechanism of higher imports). The opposite (trade causing GDP) was not as strong,
which may have been due to the ambiguous impact of trade liberalization on the
economy of Morocco. GDP and FDI present a two-way pattern: GDP growth tends to be
accompanied by more FDI (good stories of growth attract investors), and there is some
evidence that FDI flows Granger-cause GDP (at the 10% level of significance, which
suggests a weaker or delayed effect). CAPINV and GDP also have a very strong two-way
causality: growth stimulates investment (as in growth theory) and, in turn, higher GDP
permits more investment (through higher savings and public revenues).

In summary, the causality analysis shows that endogeneity is an issue, particularly
for the SWIFT variable (and to some extent FDI and CAPINYV). This is why we have used
25SLS to get unbiased estimates. The trade variable seems to be less endogenous (because
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trade — GDP was not strongly supported), but we will still interpret its coefficient
cautiously, given the case of Morocco.

4.4 OLS Regression Results

First, we present the OLS multiple regression results of GDP on SWIFT, trade, FDI (first
difference), and capital investment. These results are presented as a starting point for
relationship recognition despite the possible bias. The OLS estimates are presented in
Table 2 (coefficients and p-values):

Table 2: Results of the multiple linear regression (OLS) for the Model

OLS Regression Results

Dep. Variable: pib  R-squared: 09.050
Model: OLS  Adj. R-squared: 0.048
Method: Least Squares F-statistic: 36.22
Date: Sun, 22 Dec 2024  Prob (F-statistic): 1.49e-29
Time: 23:36:35  Log-Likelihood: 3856.6
No, Observations: 2784  AIC: -7703.
Df Residuals: 2779  BIC: -7674.
Df Model: 4
Covariance Type: nonrobust

coef std err t P> t] [0.025 8.975]
const 0.0066 8.001 5.829 0.000 0.004 0.009
trade ©.0280 0.015 -1.867 @.062 -8.057 ©9.002
fdi 0.0040 0.002 2.018 9.045 0.000 0.008
swift 0.0092 0.013 1.840 9.066 -9.001 8.020
capinv 0.00873 0.013 1.79@ 9.873 -9.001 8.016
Omnibus: 4536.969  Durbin-Watson: 1.894
Prob(Omnibus): ©.080 Jarque-Bera (JB): 2113158.716
Skew: 10.813  Prob(1B): 0.00
Kurtosis: 136,226  Cond, No. 25.9

Source: Exported result of the estimation.

Overall Fit: The coefficient of determination, R?, of the regression is around 0.50,
which means that about 50% of the variance in GDP levels during the period 2000-
2023 can be explained by the four independent variables. This R? seems to be a
good fit for a single-country macroeconomic model, since other factors like
government policies and external shocks also affect GDP. The F-statistic for the
model is also significant (p = 0.0), which means that jointly the regressors have
explanatory power. This means that at least one of the variables has a significant
contribution to explaining the changes in GDP over this period.

Trade Openness: The coefficient on TRADE is negative, indicating that a higher
level of trade openness (a higher trade-to-GDP ratio) is associated with lower GDP
(or slower economic growth) in the case of Morocco. Its estimated coefficient is
statistically on the edge — the p-value is approximately 0.06, which is just a little
higher than the conventional 5% level but would be significant at the 10% level.
This suggests a negative effect that is fairly marginal. In the real sense, if the trade
openness ratio rises by one percentage point, then GDP is expected to decline by
the coefficient magnitude (which was a few hundredths when the data was
normalized). The counter-intuitive result is interpreted below, but this paper will

European Journal of Economic and Financial Research - Volume 8 | Issue 8 | 2025 162


http://oapub.org/soc/index.php/EJEFR

Inass Bouayach, Moad El Kharrim, Mohamed Dakkon
IMPACT OF SWIFT TRANSACTIONS ON THE ECONOMIC DEVELOPMENT OF MOROCCO

tirst examine the result that having a higher volume of trade has not led to higher
GDP for Morocco in the sample period.

o Foreign Direct Investment: The coefficient on the FDI variable, AFD], is positive
as theory predicts that FDI should be beneficial to growth. The coefficient,
however, is economically quite small, and the significance is borderline — the p-
value is ~0.045. P-value is very close to 0.05, therefore we can conclude that AFDI
has a positive but very small effect on GDP in OLS regression. What this means is
that GDP has increased slightly with the increases in the flows of FDI, but the effect
is fairly modest. This is in line with the idea that Morocco’s FDI has been favorable
but not critical to growth (a view that is also supported by other research, which
will be discussed below).

o SWIFT Transactions: The coefficient on the SWIFT variable is positive, and hence
it is in the expected sign that with the increasing use of SWIFT (financial
digitalization) the GDP will rise. However, this coefficient is not significant at the
5% level — the p-value is about 0.066. This is greater than 0.05, which means we
cannot conclude that the coefficient is different from zero effect. It is only
significant at about the level of 10%, which implies that there is rather weak
evidence of a positive relationship. In layman's terms, the OLS results are not very
strong in supporting the argument that SWIFT adoption has positively impacted
on GDP. This was something we expected given the endogeneity and the short
sample; the 2SLS will attempt to push this relationship one step further.

o Capital Investment (CAPINV): The CAPINV coefficient is also positive and, in
fact, statistically significant (p = 004). This is because, according to growth theory,
greater gross capital formation is coupled with higher GDP. However, this effect
is quite small in our regression. The magnitude of the coefficient (around 0.0073 in
normalized terms) means that a one-unit increase in the normalized investment
index results in a 0.0073 increase in normalized GDP — a relatively small effect size,
which means that capital investment has not led to a disproportionately large
output growth over the sample period. This may be due to decreasing returns to
investment or ineffective investment projects. This result can also be explained by
considering the link between public and private investments and economic
development in Morocco. These two types of investments did not have the same
growth rates. Therefore, it was important to establish a relationship between the
type of investment and the dependent variable.

o Variable (GDP): Abdelbaki et al. (2024) assessed the effects of private and public
investments on economic development in Morocco. The authors identified the
acceleration of real GDP growth in Morocco, most pronounced after the year 2000,
a period of revitalized public investment and a boom in private investment. These
alterations are attributed to significant political changes and market opening that
led to a fundamental shift in the economy.

In summary, the OLS analysis suggests: (1) The GDP of Morocco has a negative
association with Trade openness (marginal significance), (2) inflows of FDI have a
positive but very limited effect, (3) SWIFT-based digital transactions are positively
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correlated with GDP, but the correlation is not statistically significant, and (4) capital
investment has a positive effect on GDP, but the effect is not very large in magnitude.
From these findings, it is already possible to conclude that trade and FDI are not the key
positive growth drivers, and, conversely, trade may be negative. These OLS results
should be treated with some caution on account of possible endogeneity (particularly for
SWIFT and investment). We now proceed to the more robust 25LS results in order to see
if these patterns persist.

4.5 Two-Stage Least Squares (2SLS) Results

In order to solve the problem of the endogeneity of the SWIFT variable (Correlation of
the SWIFT variable with the error € of the model). In particular, this means that the SWIFT
variable is not strictly exogenous, which means that the results obtained by Ordinary
Least Squares (OLS) are biased. The first issue is to address the problem of mutual
causality between the SWIFT variable and the error term; the second issue is to analyze
the effect of the SWIFT variable on the variable (GDP). First, we established the
correlation matrix of the independent variables. The results of this matrix are presented
in Table 3.

Table 3: Correlation matrix of independent variables

TRADE CAPINV FDI SWIFT
TRADE 1.00000 0.36367 0.25628 0.25218
CAPINV 0.36367 1.00000 0.17655 0.33379
FDI 0.25628 0.17655 1.00000 0.15977
SWIFT 0.25218 0.33379 0.15977 1.00000

In the application of the two-stage least squares method, it is very important to determine
the instrumental variable, and in our study, we have chosen FDI as the instrumental
variable. The SWIFT variable is considered an endogenous variable and is affected by
other factors in the model (that is TRADE, CAPINV and FDI), making it a typical example
of an endogenous variable.

The 2SLS estimation was used to get consistent estimates for the effect of SWIFT
usage on GDP, using FDI as an instrument for SWIFT. In the first stage regression of
SWIFT on the instrument and controls, we found that FDI is a statistically significant
predictor of SWIFT usage (although the raw correlation is low, the first stage F-statistic
for the instrument is acceptable). Intuitively, years with higher FDI inflows are found to
be associated with higher SWIFT transaction volumes since foreign investors channel
their funds through the banking system. Trade and CAPINV were also incorporated in
this first stage and had the positive signs they were expected to have on SWIFT (more
trade and more investment activities both entail more payment transactions). The results
of the first stage (Table 4) show that the instrument is relevant.
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Table 4: Results of the first stage of two-stage Least Squares Method (2SLS)

Premiére Etape - Régression de fdi sur les instruments et exogénes :
OLS Regression Results

Dep. Variable: swift R-squared: 0.607
Model: OLS  Adj. R-squared: 0.606
Method: Least Squares  F-statistic: 146.7
Date: Sun, 22 Dec 2024  Prob (F-statistic): 2.83e-88
Time: 20:36:23  Log-Likelihood: 2769.9
No. Observations: 2784  AIC: -5532.
Df Residuals: 2780  BIC: -5508.
Df Model: 3
Covariance Type: nonrobust

coef std err t P>|t] [@.025 9.975]
const 0.0155 9.002 8.107 0.000 0.012 0.019
trade 0.1306 0.019 6.903 0.000 0.093 0.168
capinv Q9.2745 9.019 14.292 0.000 0.237 0.312
fdi 0.0872 9.021 4.238 0.000 0.047 0.128
Omnibus: 3162.103  Durbin-Watson: 1.422
Prob(Omnibus): ©.000  Jarque-Bera (JB): 240073.972
Skew: 5.948 Prob(JB): 0.00
Kurtosis: 46.916  Cond. No. 24.7

Source: Exported result of the estimation.

In the second stage regression (GDP on instrumented SWIFT, trade, CAPINV)
(table 5), the coefficient on the SWIFT variable is also positive and of fairly close
magnitude to the OLS coefficient. However, what is most important is that it fails to meet
the conventional levels of statistical significance (p ~0.10 in the 2SLS). In other words, we
do not find a strongly significant impact of SWIFT transactions on GDP growth in
Morocco over this period, even after accounting for potential endogeneity. The standard
error for the SWIFT coefficient in 25LS is usually larger than in OLS (and especially so for
a somewhat weak instrument), so the lack of significance could be due to some
imprecision. However, the point estimate is also consistent with the H1 directionally, it’s
just not one that we can be statistically confident in, given the data. This implies that the
causal effect of SWIFT on growth is likely to be moderate or take longer to emerge or
require more data to uncover.

Table 5: Results of the second stage of the two-stage Least Squares Method (2SLS)

Deuxiéme Etape - Régression finale avec IV2SLS :
IV-2SLS Estimation Summary

Dep. Variable: pib  R-squared: 0.1279
Estimator: IV-2SLS  Adj. R-squared: ©.1270
No. Observations: 2784  F-statistic: 25.417
Date: Sun, Dec 22 2024 P-value (F-stat) 1.26e-15
Time: 20:36:25 Distribution: chi2(3)
Cov. Estimator: robust

Parameter Estimates

Parameter Std. Err. T-stat P-value Lower CI Upper CI

const 0.0067 0.0014 41,7882 0.0000 ©.0039 0.0095
trade -0.9281 @.0149 -1.7884 0.0601 8.0573 9.0011
capinv 0.0075 9.0133 1.7361 0.0830 -0.0010 9.0160
swift 0.0090 9.0132 1.6541 2.0981 -0.08017 @.8197

Endogenous: swift
Instruments: fdi

Source: Exported result of the estimation.
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As for the other variables in the 25LS second stage: Since FDI is not included as a direct
regressor (it was used as an instrument), there is only trade and CAPINV together with
SWIFT. The coefficient of Trade in the 2SLS is also negative as in OLS and perhaps even
a bit more so (and still marginally significant). The fact that the trade-GDP relationship
is negative, regardless of the IV regression, strongly indicates that this result was not
caused by the reverse causality (if anything, one might expect higher GDP to induce more
imports and, therefore, to bias OLS negatively; controlling for that would have made
trade’s effect even more negative or at least maintain its effect, which seems to be the
case). In 2SLS, the CAPINV coefficient remains positive and significant, which supports
our earlier conclusion: Capital investment is growth-promoting. Its magnitude is again
modest.

The overall fit of the 25LS model is slightly lower (this is quite typical when using
IV), but the key is that we have addressed the endogeneity of SWIFT. We also performed
an informal Hausman comparison: the fact that the coefficient of SWIFT did not change
greatly from OLS to 25LS (it remains positive and of similar magnitude) suggests that
endogeneity was not severely biasing the OLS estimate— it was mainly doing so
uncertainly. This consistency, we think, offers some comfort that our qualitative findings
are robust.

In addition, we did not require an over-identification test since we employed one
instrument for one endogenous regressor. The validity of the instrument is based on
economic reasoning. One could, however, argue that FDI can directly impact growth,
which is against the exclusion restriction. However, the OLS and specific context of
Morocco, where the impact of FDI is small and can be through channels like technology
that are closely related to the need for SWIFT, weakens this argument and makes it
possible to use FDI as an instrument. Therefore, the 2SLS results are our best attempt at
estimating the causal relationships using the best we could with the data.

4.6 Discussion of Findings
The empirical results can be interpreted against the backdrop of Morocco’s economic
context and the broader literature:

4.6.1 Growth and Trade Openness

The finding of a negative relationship between trade openness (TRADE) and GDP is
unusual because many classical findings suggest that trade fuels growth. However, it is
in agreement with some studies made specifically for Morocco and other similar
countries. For example, Mah (2015) argued that trade and investment liberalization in
Morocco did not have a clear positive impact on economic growth because of structural
factors. Our findings are in agreement with Haddad et al. (2013), who argued that if a
country’s exports are not diverse and competitive, then increased openness may lead to
imbalances and vulnerability. In Morocco’s case, a few observations are illustrative of this
dynamic: imports have always been higher than exports and have averaged 40-50% of
GDP in the last few years (for example, imports were 42.6% of GDP in 2020). On the
export side, the base is quite narrow — there are some 5,000-6,000 exporting firms and
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only a small handful (5-10%) generate the majority of export value. The great majority of
Moroccan exports are low-to-medium technology products (phosphates, textiles,
agrifoods) that are competitively priced but not easily scalable. Hence, greater trade
openness has usually been accompanied by rising imports of consumer and capital goods
without a matching increase in high-value exports, which results in trade deficits that are
detrimental to GDP growth. In effect, Morocco has experienced the benefits of
globalization in the form of product variety and investment, but has also revealed its
industrial weakness and competitiveness problems. This is why in our regression, greater
trade openness is associated with lower GDP —this is probably capturing episodes where
growth in imports (and the accompanying balance of payments difficulties) exceeded
that from exports. It is a sword with two edges: This is because openness is a dual-edged
sword. If there is no sufficiently strong domestic foundation for production, the net result
can be negative or even ambiguous. This is why policymakers have recognized this,
which is why current strategies aim to boost industrial exports (automotive
manufacturing, aeronautics, etc.) to make sure that trade adds up to growth.

4.6.2 Foreign Direct Investment

We have found that the impact of FDI on growth is positive but very small in magnitude
and only marginally significant. This is in concurrence with the ambivalent evidence in
the literature. However, as cross-country studies (including Borensztein et al. 1998)
establish, FDI can be growth-promoting, it has also been observed that this is often
predicated on the presence of adequate human capital in the host country. Alfaro et al.
(2004) point out that it is the local financial markets that determine whether FDI leads to
growth or not — if the financial system is not capable of utilizing the foreign capital
effectively, then the gains may be unproductive. On the one hand, FDI in Morocco has
been high (2-3% of the GDP on average), but on the other hand, its developmental
consequences have been rather questionable. Our results are in line with those of
Athukorala (2003) for Sri Lanka and Alguacil et al. (2000) for Latin America, who also
found weak short-run growth effects of FDI.

One explanation is that a large share of FDI in Morocco has been directed into
sectors such as real estate, tourism, and low-cost manufacturing, which create jobs and
contribute to GDP, but the profits are often repatriated, and the linkages to the rest of the
economy are weak. Furthermore, if FDI is used to finance projects with a high level of
imported inputs (e.g. assembly industries that import most of their inputs) then the value
addition to the local economy is minimal. There is also the economic dependence on FDI
risk: If growth is dependent on foreign capital then the slowdown or reversal of FDI (due
to global shocks or domestic instability) will be detrimental to the economy. This
vulnerability may make the government wary of relying too much on FDI for growth.

Our findings show that while FDI is welcomed, Morocco has not yet been able to
leverage it to propel GDP. This further supports the proposition that complementary
factors, such as enhancing the skill level of the workforce, building the capacity of
domestic firms to form a partnership with foreign investors and making sure that FDI
projects are in high-value-added areas, are important for FDI to have a stronger impact.
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4.6.3 SWIFT Financial Transactions (Financial Digitalization)

The central question of our study was whether SWIFT transactions drive economic
development. The results from the Moroccan case over the period 2000-2023 are positive
but not statistically significant, suggesting that, controlling for other factors, SWIFT has
no clear impact on GDP. What does a “positive but not significant’ result mean? One
potential explanation is that the effect of digitalization through SWIFT is actually present
but is relatively small or slow in the process of affecting the Moroccan economy. It may
be that more years of data (especially after 2023, as digitalization continues to advance)
will be needed to unambiguously establish the effect. It is important to mention that
Morocco’s financial digitalization and fintech strategy have only been on the rise in the
past few years. Moroccan banks had been connected to SWIFT for a long time, but the
extent and the depth of usage have increased recently (more banks, including small
banks, started using SWIFT and not only for interbank gross transfers but also for trade
finance, remittances, etc., in 2018-2020). This study covers the beginning of this surge. The
result that the SWIFT effect is not (yet) statistically significant is in line with the timing;:
if the majority of banks adopted or heavily used SWIFT at the end of the sample, then the
macroeconomic returns (in terms of growth in GDP) may only be seen after some time.
The text noted that the majority of Moroccan banks adopted the SWIFT system in 2020,
which means that the first few years did not contribute as much as they could have, which
reduces the statistical power.

Another interpretation is that financial efficiency has its benefits, but it is not
enough to boost growth without other adjustments. SWIFT enhances transactions to be
faster and more secure, thus enhancing the financial sector’s functioning, for instance, by
reducing payment delays and increasing fraud risk. However, if that efficiency does not
result in more business growth, more trade agreements or more investment projects, then
it will have little impact on aggregate GDP. It is possible that the improved payment
infrastructure has simply not been fully taken advantage of by Moroccan businesses. For
instance, small exporters may still be faced with other bottlenecks (such as logistics or
customs delays) that mask the benefits of the reduced payment time. Or banks may
employ SWIFT to meet regulatory requirements and not necessarily to increase the
provision of credit to new sectors. Therefore, the bottleneck may be situated elsewhere
between financial integration and real economic results.

It is useful to compare with the findings in the developed markets: research has
established that adoption of SWIFT and similar innovations has the potential to enhance
bank performance substantially (for instance, banks that adopted SWIFT had higher
profitability in the long run). Such benefits in the banking sector may not be reflected in
the higher growth of GDP, but in a more stable and efficient financial system. In the case
of Morocco, our results indicate that the main benefits of SWIFT in Morocco have so far
been qualitative (improved financial stability, faster and more integrated transactions
with the global financial network), which are necessary for growth but have not led to a
statistical increase in GDP. Nevertheless, from a policy perspective, the continuation of
participation in SWIFT is important — especially taking into account the global finance
connectivity (being excluded from SWIFT can virtually paralyze international operations,
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as it has in other countries). PLS regression results support the idea that Morocco should
further develop and encourage the development of digital financial infrastructure, but
only if this is accompanied by the development of the real sector (enhancing export
capacity, the business environment and so on).

4.6.4 Productive Capital Investment

The analysis of the role of capital investment (CAPINV) in our model produced a positive
but limited coefficient. Morocco has also experienced very high investment rates (public
infrastructure projects, real estate bubbles, etc.) in the 2000s. Haghani and Lokshin (2019)
state that Morocco’s increase in GDP growth in the early 2000s was associated with an
increase in public and private investments. However, not all investments are created
equal in terms of their impact on growth. The results of a small coefficient suggest that
efficiency and composition of investment may be a problem. If most of the investment
was made in low productivity industries or in projects with long time gaps, then the effect
on GDP will be small. It is also possible that public investment, for example, in building
highways, ports and power plants, created a platform for future economic development,
but during the construction phase, the contribution to GDP and employment was
moderate, and the returns were realized after some time. It is also possible that private
investment was either lacking or directed towards non-tradable sectors (such as housing)
which have limited backwards linkages. The result of the coefficient on CAPINV suggests
that quality matters: investment does not necessarily lead to proportional growth.
Therefore, good governance of investment projects, choice of high-return projects, and
promotion of private sector development are important. This finding supports policy
recommendations for Morocco to focus on increasing the quantity as well as the quality
of investment — for instance, making sure that investments enhance technology and skills,
instead of just increasing capacity.

Summary of the discussion: Morocco’s example shows that financial digitalization
via SWIFT is a good thing, but it is not the end of the story. It has to be part of a broader
development strategy. Given the modest direct impact we have found, policymakers
should manage expectations: joining SWIFT (or other similar fintech advances) is not only
a necessity for modernization, but by itself, it may not propel growth to new heights
unless trade competitiveness, investment effectiveness, and human capital development
are also significantly enhanced.

4.7 Assessment of the Research Hypotheses
Based on the empirical evidence presented below, we revisit our initial hypotheses:

o H1: “An increase in SWIFT transactions is associated with an increase in GDP
(through trade and FDI).” — Our results do not strongly support H1. Although the
sign of the effect of the SWIFT variable on GDP is positive (as expected), it is not
statistically significant in either the OLS or the 2SLS estimations. In fact, one of the
suggested channels, trade, had a negative correlation with growth in this sample.
Hence, we cannot strongly state that more SWIFT transaction volumes lead to
higher GDP in Morocco in the sample period. There is a positive correlation, but
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it is not sufficient to prove the existence of a strong growth promoting effect. It is
possible that the hypothesis is valid in general (financial digitalization being
beneficial for growth at some point), but the effect in Morocco seems to be small
or may need more time to become apparent. Hence, we reject H1 in its most basic
form, although we can see a positive link between the variables, not a direct cause-
effect relationship.

o H2: “Productive capital investment (CAPINV) increases the positive impact of
financial digitalization on GDP (Gross Domestic Product).” Our findings partially
support H2. We do see that capital investment has a positive impact on GDP, and
one could interpret that a higher level of CAPINV is a necessary condition for
SWIFT-related gains to translate into growth. For instance, if there is no sufficient
investment in infrastructure and capacity, then the efficiencies brought by SWIFT
cannot be fully realized in the expansion of production. The interaction effect
(SWIFT x CAPINV) was not explicitly included in the model due to sample size
constraints, but in a qualitative sense, Morocco’s case shows that the country
opened its finances at times of high investment. Hence, we support H2 in
principle: the effect of digitalization is indeed modulated by the level of
productive investment. However, our analysis also shows that it is not only the
presence of investment but also its type that is important (public versus private
and which sectors). Thus, further breaking down investment into its
subcomponents may offer a richer understanding. In conclusion, we maintain H2
to the degree that economic policy should entail financial sector digitalization
coupled with strong investment in the economy to enhance growth.

5. Conclusion and Recommendations

The purpose of this study was to explore the effects of SWIFT financial transactions on
the economic development of Morocco, a developing nation with rising engagement in
the global financial system. In doing so, we closed a gap in the literature because most
studies of the effects of SWIFT have done so in the context of developed economies. We
used a set of econometric techniques (ADF stationarity tests, Granger causality, OLS and
25LS regressions) on annual data from 2000 to 2023 to understand the relationships
between financial digitalization (SWIFT usage) and key development outcomes (GDP,
trade, FDI, and capital investment).

Several key findings emerge from the analysis. First, the complexity of the linkages
was underscored by the stationarity and causality tests: only one of our variables was
I(1), and there was mutual causality between GDP and variables like SWIFT and
investment. These preliminary results suggested that while growth is associated with
SWIFT adoption, the relationship is two-way and not automatically transformative.

The initial OLS regression offered some insight into Morocco's growth dynamics:
trade openness and SWIFT usage appeared to have at most moderate effects on GDP,
with an unexpectedly negative effect for trade over the period. The contribution of FDI
to growth was positive but small, consistent with observations that Morocco has not
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always been able to achieve strong growth through foreign investment. GDP had a
positive association with capital investment, as in growth models, but the coefficient size
indicated that other factors (efficiency and sectoral allocation of investment, for example)
also matter.

Using 2SLS approach, these results were refined to account for endogeneity. We
used FDI as an instrument for SWIFT to try to pinpoint the true growth impact of
tinancial digitalization. The 25LS findings show that SWIFT has also had a positive, but
statistically insignificant, effect on GDP from 2000 till now. In other words, when we
control for endogeneity, there is no evidence of a large, causal effect of increased SWIFT
transactions on GDP in Morocco in the most recent period. This doesn’t mean that SWIFT
was without its benefits; it may be that the benefits are more qualitative or are such that
they take longer to show up in the GDP. The coefficient on trade remained negative,
which supports the hypothesis that there are underlying structural problems in
Morocco's trade competitiveness that require addressing. This also means that
instrumenting SWIFT also revealed the importance of controlling for endogeneity in
finance growth studies; otherwise, we could be attributing causes to the wrong variables.
Our methodological contribution is that it is necessary to consider endogeneity (2SLS or
any other technique) when assessing the effects of financial digitalization, because
variables like SWIFT usage are essentially connected with economic performance.

On the basis of the results obtained, it is possible to identify several policy lessons:

e Financial digitalization is good but not enough: This is because Morocco’s use of
SWIFT and other financial technologies has enhanced the speed and security of
transactions. However, the growth payoff from this digitalization has been limited
so far, due in part to the broader economic structure. The Moroccan economy’s
structural inertia — a reliance on imports and concentration in low-value exports —
meant that an advanced payment network did not lead to much higher GDP. Thus,
SWIFT and digital banking should be seen by policymakers as an enabler, not a
direct engine of growth. The real economy must be able to respond to the full
benefits of financial digitalization to materialize, and for that, structural
bottlenecks must be addressed.

e Enhancing export competitiveness and diversifying trade: This shows that
Morocco needs to enhance its competitive standing internationally in order to
increase or maintain positive trade contribution to growth. This includes
developing the value chain in exports, expanding the diversity of export products
and markets, and enhancing the productivity of tradable sectors. Some attempts,
including the Industrial Acceleration Plan that aims at sectors like automotive and
aerospace, are good starts. Moreover, the enhancement of SMEs exporting activity,
the improvement of product quality and the exploitation of trade agreements
could make trade a more effective engine of growth. In turn, a more competitive
export sector would also be better able to exploit the efficiencies offered by SWIFT,
since firms engaged in trade would then be able to realize the benefits of fast and
secure payments.
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e FDI should be leveraged in high value-added sectors: The analysis of the impact
of FDI has been rather modest; it is argued that FDI should be more tightly linked
with the domestic economy. This could involve requiring or encouraging foreign
investors to source their inputs locally, or to form joint ventures or to invest in
workforce training, so that the local economy is more likely to benefit. In this way,
Morocco can make sure that foreign capital brings long-term growth by directing
FDI into industries that create skilled jobs and export high-value-added products.
Furthermore, the preservation of macroeconomic stability and the increase of
transparency in a business environment will attract quality FDI. The findings also
show that while FDI is important, Morocco should not over-rely on it; developing
its own strong local firms and encouraging reinvestment of profits into the
economy are just as critical.

e Focus on the quality and efficiency of investment: The mixed results for capital
investment indicate that Morocco has to invest more and invest wisely. Public
investment should be subjected to rigorous cost-benefit analysis, and governance
oversight to ensure that projects are completed on time and deliver the expected
benefits (in the area of infrastructure, education or health outcomes). Private
investment can be spurred by improving the overall business environment
through simplifying regulations, securing property rights and ensuring that
entrepreneurs have access to finance. Quality of investment also refers to the
notion of targeting sectors with higher productivity. For instance, more
investment in digital infrastructure, renewable energy and industrial upgrading
could have more impact than the same investment in an area that has already been
heavily developed. The government has a role in coordinating and incentivising
such productive investments, and this is important. Our findings suggest that if
investment had been more efficient, the economy could have been in a better
position to take advantage of financial digitalization. Therefore, policies to
enhance investment efficiency (also referred to as “investment climate” reforms)
are recommended.

In conclusion, if the use of digitalization of transactions through SWIFT is
considered as a strategic financial modernization and international integration lever, then
its effectiveness in supporting economic development depends on complementary
structural factors. Thus, the Moroccan case reveals that a modern financial system can
enhance the effectiveness of the economy in payments and settlements and reduce its
vulnerability, but for sustainable economic development, digital finance has to be
combined with real sector competitiveness, diversification and enhancement of human
capital. Therefore, policymakers are advised to further build up the foundations of the
economy — through the enhancement of export competitiveness, integration of FDI in
value-creating sectors and overall improvement of the business and investment climate.
This will enable Morocco to fully capitalize on the financial sector modernization it has
undertaken.

From a methodological point of view, our study shows the need to deal with
problems such as endogeneity in the analysis of the impacts of financial innovations. We
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were able to determine that controlling for the reverse causality (using 2SLS) is feasible
even in a single-country study, and it provided some interesting insights into the ‘real’
effect of digital finance initiatives. There are a few directions which can be recommended
for future research. First of all, it is worth extending the analysis using more observations
(either through extending the time series or using higher frequency data where available)
in order to capture the continuing evolution of the digital finance effects. Second, a VAR
(VECM) can be used, which will help to provide a better understanding of the dynamic
relationships between the variables (e.g., how a shock to SWIFT usage affects GDP and
trade over several years). Other sectoral or firm-level studies would also be useful - for
instance, to see whether companies that are linked to SWIFT perform better than those
that are not, or which industries (banks, export firms) might have gained most from
SWIFT adoption. Such microlevel studies could help to reveal the processes which lead
(or fail to lead) financial services providers’ digitalization to enhance growth. Moreover,
the comparison of the Moroccan experience with other emerging economies that have
implemented SWIFT can give cross-country evidence to check whether our results are
country-specific or not. In conclusion, this study contributes important knowledge about
the association between financial digitalization and development, yet there is a need to
know in detail the channels and conditions under which the growth benefits of banking
digitalization are actually achieved.

Acknowledgements
I'm very thankful to the editors and reviewers for their insightful remarks and
suggestions, which will contribute to an improved version of this paper.

Declaration of Competing Interest
The authors declare that they have no known competing financial interests or personal
relationships that could have appeared to influence the work reported in this paper.

About the Authors

Inass Bouayach is a PhD student at Abdelmalek Essaadi University, specializing in
finance and digitization. His research explores the intersection of digital finance and
financial markets, analyzing how emerging technologies such as blockchain, fintech
innovations, and digital banking are transforming traditional financial systems. As a
doctoral candidate, he is actively engaged in studying the impact of financial digitization
on market efficiency, regulatory frameworks, and financial inclusion, contributing to the
evolving discourse on the digital transformation of finance.

Professor Moad El Kharrim is an academic at Abdelmalek Essaadi University,
specializing in econometrics, applied statistical modeling, mathematical finance, and
portfolio management. His research explores the role of artificial intelligence in
enhancing business management, financial decision-making, and investment strategies.
He focuses on optimizing portfolio allocation, risk management, and financial forecasting
through advanced statistical and Al-driven models. His work also integrates sustainable

European Journal of Economic and Financial Research - Volume 8 | Issue 8 | 2025 173


http://oapub.org/soc/index.php/EJEFR

Inass Bouayach, Moad El Kharrim, Mohamed Dakkon
IMPACT OF SWIFT TRANSACTIONS ON THE ECONOMIC DEVELOPMENT OF MOROCCO

management practices with digital transformation, emphasizing the environmental and
economic benefits of Al in financial and business applications.

Professor Mohamed Dakkon is an academic at Abdelmalek Essaadi University,
specializing in statistical modeling and actuarial science. His research focuses on
developing advanced statistical and probabilistic models for risk assessment, insurance,
and financial forecasting. He explores the applications of actuarial science in optimizing
financial decision-making, enhancing predictive analytics, and managing uncertainty in
economic and financial systems. His work also integrates emerging data-driven
methodologies to improve risk management and strategic planning in insurance and
finance.

References

Abdelbaki, N., Taghouti, Y. and Abidar, B. (2024) Analyse de la croissance économique
au Maroc : quel rdle joue l'investissement privé, l'investissement public et
'emploi? Dossiers de Recherches en Economie et Management des Organisations, 70-88.
Retrieved from
https://journals.imist.ma/index.php/DREMO/article/view/1404#:~:text=L'investiss
ement%20priv%C3%A9%2C%20souvent%20associ%C3%A9,sur%20la%20croissa
nce%20%C3%A9conomique%20imm%C3%A9diate.

Alesina, A., Barbiero, O., Favero, C., Giavazzi, F. and Paradisi, M. (2017) The effects of
fiscal consolidations on public debt. Journal of the European Economic Association,
15(4), 909-933. Retrieved from
https://www.nber.org/system/files/working papers/w23385/w23385.pdf

Alfaro, L., Chanda, A., Kalemli-Ozcan, S. and Sayek, S. (2004) FDI and economic growth:
The role of local financial markets. Journal of International Economics, 64(1), 89-112.
Retrieved from https://doi.org/10.1016/S0022-1996(03)00081-3

Alguacil, M.T., Cuadros, A. and Orts, V. (2000) Openness and growth: Re-examining
foreign direct investment, trade, and output linkages in Latin America. University
Jaume I of Castellon, Spain. Retrieved from
http://dx.doi.org/10.1080/00220380410001673238

Allen, F. and Gale, D. (2004) Competition and financial stability. Journal of Money, Credit
and Banking, 36(3), 453-480. Retrieved from
https://muse.jhu.edu/pub/30/article/170188/pdf

Athukorala, W. (2003) The impact of foreign direct investment for economic growth: A
case study in Sri Lanka. 9th International Conference on Sri Lanka Studies. Retrieved
from
https://www.researchgate.net/publication/228944269 The Impact of Foreign Di
rect Investment for Economic Growth A Case Study in Sri Lanka

Batiz-Lazo, B. and Wood, A. (2002) Electronic funds transfer systems: Efficiency and risk.
Financial Publishing: London.

European Journal of Economic and Financial Research - Volume 8 | Tssue 8 | 2025 174


http://oapub.org/soc/index.php/EJEFR
https://journals.imist.ma/index.php/DREMO/article/view/1404#:~:text=L'investissement%20priv%C3%A9%2C%20souvent%20associ%C3%A9,sur%20la%20croissance%20%C3%A9conomique%20imm%C3%A9diate
https://journals.imist.ma/index.php/DREMO/article/view/1404#:~:text=L'investissement%20priv%C3%A9%2C%20souvent%20associ%C3%A9,sur%20la%20croissance%20%C3%A9conomique%20imm%C3%A9diate
https://journals.imist.ma/index.php/DREMO/article/view/1404#:~:text=L'investissement%20priv%C3%A9%2C%20souvent%20associ%C3%A9,sur%20la%20croissance%20%C3%A9conomique%20imm%C3%A9diate
https://www.nber.org/system/files/working_papers/w23385/w23385.pdf
https://doi.org/10.1016/S0022-1996(03)00081-3
http://dx.doi.org/10.1080/00220380410001673238
https://muse.jhu.edu/pub/30/article/170188/pdf
https://www.researchgate.net/publication/228944269_The_Impact_of_Foreign_Direct_Investment_for_Economic_Growth_A_Case_Study_in_Sri_Lanka
https://www.researchgate.net/publication/228944269_The_Impact_of_Foreign_Direct_Investment_for_Economic_Growth_A_Case_Study_in_Sri_Lanka

Inass Bouayach, Moad El Kharrim, Mohamed Dakkon
IMPACT OF SWIFT TRANSACTIONS ON THE ECONOMIC DEVELOPMENT OF MOROCCO

Beck, T., Demirgii¢-Kunt, A. and Levine, R. (2007) Finance, inequality and the poor.
Journal of  Economic Growth, 12(1), 27-49. Retrieved from
https://link.springer.com/article/10.1007/s10887-007-9010-6

Bleaney, M. and Greenaway, D. (2001) The importance of trade in the transmission of
growth. Journal of International Economics, 53(2), 359-381.

Borensztein, E., De Gregorio, J. and Lee, ]JW. (1998) How does foreign direct investment
affect economic growth? Journal of International Economics, 45(1), 115-135.
https://doi.org/10.1016/S0022-1996(97)00033-0

Frankel, J.A. and Romer, D. (1999) Does trade cause growth? The American Economic
Review, 89(3), 379-399. http://dx.doi.org/10.4324/9781315254166-11

Greenwood, J. and Jovanovic, B. (1990) Financial development, growth, and the
distribution of income. Journal of Political Economy, 98(5), 1076-1107. Retrieved
from http://piketty.pse.ens.fr/files/GreenwoodJovanovic]PE1990.pdf

Haddad, M., Lim, ]J.J., Pancaro, C. and Saborowski, C. (2013) Trade openness reduces
growth volatility when countries are well diversified. Canadian Journal of Economics
/" Revue canadienne  d’économique, 46(2), 765-790. Retrieved from
https://www.ecb.europa.eu/pub/pdf/scpwps/ecbwp1491.pdf

Helpman, E. and Krugman, P. (1985) Market structure and foreign trade: Increasing returns,
imperfect competition, and the international economy. MIT Press: Cambridge, MA.
Retrieved from https://mitpress.mit.edu/9780262580878/market-structure-and-
foreign-trade/

Holland, K. (1995) Evolution des systtmes de paiement internationaux. Journal de
I"économie financiere, 12(3), 45-68.

Levine, R. (1997) Financial development and economic growth: Views and agenda.
Journal ~ of  Economic  Literature,  35(2), 688-726. Retrieved from
https://www jstor.org/stable/2729790

Lucas, R.E. (1988) On the mechanics of economic development. Journal of Monetary
Economics, 22(1), 3-42. Retrieved from
https://extranet.parisschoolofeconomics.eu/docs/darcillon-
thibault/lucasmechanicseconomicgrowth.pdf

Mah, J.S. (2015) Investment, globalization, aid, and economic growth: Evidence from
Morocco. International Journal of Economic Research, 12(4), 1445-1452. Retrieved
from https://pure.ewha.ac.kr/en/publications/investment-globalization-aid-and-
economic-growth-evidence-from-mo

Mankiw, N.G., Romer, D. and Weil, D.N. (1992) A contribution to the empirics of
economic growth. The Quarterly Journal of Economics, 107(2), 407-437. Retrieved
from https://eml.berkeley.edu/~dromer/papers/MRW QJE1992.pdf

OECD (2020) Productivité et emploi: Rapport institutionnel sur les enjeux de la
digitalisation financiere. (Institutional report; update reference details as needed).

Romer, P.M. (1986) Increasing returns and long-run growth. Journal of Political Economy,
94(5), 1002-1037. Retrieved from
https://extranet.parisschoolofeconomics.eu/docs/darcillon-thibault/paul-romer-
increasing-returns-and-long-run-growth.pdf

European Journal of Economic and Financial Research - Volume 8 | Issue 8 | 2025 175


http://oapub.org/soc/index.php/EJEFR
https://link.springer.com/article/10.1007/s10887-007-9010-6
https://doi.org/10.1016/S0022-1996(97)00033-0
http://dx.doi.org/10.4324/9781315254166-11
http://piketty.pse.ens.fr/files/GreenwoodJovanovicJPE1990.pdf
https://www.ecb.europa.eu/pub/pdf/scpwps/ecbwp1491.pdf
https://mitpress.mit.edu/9780262580878/market-structure-and-foreign-trade/
https://mitpress.mit.edu/9780262580878/market-structure-and-foreign-trade/
https://www.jstor.org/stable/2729790
https://extranet.parisschoolofeconomics.eu/docs/darcillon-thibault/lucasmechanicseconomicgrowth.pdf
https://extranet.parisschoolofeconomics.eu/docs/darcillon-thibault/lucasmechanicseconomicgrowth.pdf
https://pure.ewha.ac.kr/en/publications/investment-globalization-aid-and-economic-growth-evidence-from-mo
https://pure.ewha.ac.kr/en/publications/investment-globalization-aid-and-economic-growth-evidence-from-mo
https://eml.berkeley.edu/~dromer/papers/MRW_QJE1992.pdf
https://extranet.parisschoolofeconomics.eu/docs/darcillon-thibault/paul-romer-increasing-returns-and-long-run-growth.pdf
https://extranet.parisschoolofeconomics.eu/docs/darcillon-thibault/paul-romer-increasing-returns-and-long-run-growth.pdf

Inass Bouayach, Moad El Kharrim, Mohamed Dakkon
IMPACT OF SWIFT TRANSACTIONS ON THE ECONOMIC DEVELOPMENT OF MOROCCO

Scott, S.V. and Zachariadis, M. (2012) Origins and development of SWIFT, 1973-2009.
Business History, 54(3), 462-482. Retrieved from
https://eprints.Ise.ac.uk/46490/1/Origins%20and %20Development%20of.pdf

Stiglitz, ].E. and Weiss, A. (1981) Credit rationing in markets with imperfect information.
The  American  Economic  Review, 71(3), 393-410. Retrieved from
https://www jstor.org/stable/1802787

Creative Commons licensing terms

Authors will retain copyright to their published articles, agreeing that a Creative Commons Attribution 4.0 International License (CC BY 4.0) terms will
be applied to their work. Under the terms of this license, no permission is required from the author(s) or publisher for members of the community to
copy, distribute, transmit or adapt the article content, providing a proper, prominent and unambiguous attribution to the authors in a manner that makes
clear that the materials are being reused under permission of a Creative Commons License. Views, opinions and conclusions expressed in this research
article are views, opinions and conclusions of the author(s). Open Access Publishing Group and European Journal of Economic and Financial Research
shall not be responsible or answerable for any loss, damage or liability caused in relation to/arising out of conflict of interests, copyright violations and
inappropriate or inaccurate use of any kind of content related or integrated on the research work. All the published works are meeting the Open Access
Publishing requirements and can be freely accessed, shared, modified, distributed and used in educational, commercial and non-commercial purposes
under a Creative Commons Attribution 4.0 International License (CC BY 4.0).

European Journal of Economic and Financial Research - Volume 8 | Issue 8 | 2025 176


http://oapub.org/soc/index.php/EJEFR
https://eprints.lse.ac.uk/46490/1/Origins%20and%20Development%20of.pdf
https://www.jstor.org/stable/1802787
https://creativecommons.org/licenses/by/4.0/

