
Journal of Ecohumanism 
2025 

Volume: 4, No: 4, pp. 19 – 32 
ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online) 

https://ecohumanism.co.uk/joe/ecohumanism  
DOI: https://doi.org/10.62754/joe.v4i4.6699  

19 

 

 

Dynamics of  Social Inequalities in the Face of  Macroeconomic Shocks in 
Morocco: An Econometric Analysis Using the Model Ardl  

Sanaa DFOUF1, Fekkak HAMDI2, Tarik CHAROUK3, Abdelhak FAIDI4 

  

Abstract  

This article evaluates the relationship between macroeconomic shocks and social inequalities in Morocco through the lens of the ARDL 
model. It uses annual information on GDP, unemployment, and inflation and social spending in order to analyzed social inequalities 
manifested by the Gini index.Empirical studies suggest that the economic growth has ambiguous consequences on inequality, as its 
resource mobilization tendency on one hand leads to a long term decrease in income disparity. Furthermore, unemployment and inflation 
are negative determinants of inequalities, specifically targeting the lower most household. On the other hand, social transfers do help 
mitigate inequality, even though their effect is virtually nonexistent in the absence of any form of redistribution.The econometric findings 
indicate a long run co-integration of the variables which in effect means that there are persistent inequalities over time which tend to be 
influenced by the macro shock incidence. This strengthens the urgency for comprehensive economic strategies that incorporate active labor 
market policies and social services to counter inequalities.In conclusion, this study appeals for increased attention towards redistributive 
policies alongside implementable economic strategies that can soften the impact of macroeconomic shocks on social inequalities in Morocco. 
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Introduction 

Social inequalities are a real issue for equality and social justice in a modern economy, and they stand in the 
way of both social development and economic growth. Disparities are most often exacerbated by shocks 
to the macroeconomy, such as economic crises, changes in inflation, or unemployment levels. With this in 
mind, it is vital to examine the effects these shocks have on the distribution of wealth and to propose 
measures likely to reduce inequalities. 

The essence of this research may lead to the following question: To what extent do macroeconomic shocks 
influence social inequalities, and what economic mechanisms underlie these dynamics?  The answer lies in 
an econometric approach using the ARDL (Auto-Regressive Distributed Lag) model, which simultaneously 
examines the effect and counter-effect relationships of the Gini index (social synthesis of inequalities) at 
the expense of several important economic variables in the region: gross product, unemployment, inflation 
rate, and social benefit allocation. 

The approach adopted in this article is based on several stages: first, after reviewing the literature on the 
effects of macroeconomic shocks on social inequalities, we provide the econometric methodology and data 
used. Next, we present the empirical results, which include stationarity, cointegration relationships, and 
ARDL model estimation. Finally, we highlight the main conclusions of the work and some suggestions on 
how to deal with inequalities in times of crisis. 
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Literature Review 

Kuznet’s work on socio-economic analysis suggests that mid-20th century economists were interested in 
the evolution of social inequalities through macroeconomic shocks. In his book, Kuznet (1955) discussed 
how social inequalities seem to behave like an inverted U curve: they worsen in the early phases of economic 
growth. However, further theoretical investigations have shifted this paradigm to include the worsening of 
inequality due to economic crises (Atkinson & Piketty, 2010), which is now more commonly accepted. 

For more recent economic crises, such as the COVID-19 pandemic, Blundell et al. (2020) explain that 
certain categories of socioeconomic status face greater risks than others. Undoubtedly, informal 
employment and unskilled workers have been hardest hit in this crisis, with large income losses and fewer 
job opportunities. Meanwhile, higher-skilled workers have been able to take advantage of the upheavals, 
benefiting from a wider range of better-paid, more secure jobs. 

Various statistical tools are used to measure inequality, one of the most common being the Gini index. 
Deininger and Squire (1996) remind us that changes in this index directly reflect variations in the 
concentration of wealth and income. In other words, a failure to mitigate or a negative increase in the Gini 
index is generally accepted as a sign of declining economic equity. 

Moreover, inflation plays a crucial role in deepening economic disparities. Romer and Romer (1998) have 
shown that inflation generally diminishes the purchasing power of the middle and lower classes, thus 
increasing economic divisions. In Morocco, studies by the HCP (2022) found that inflation affects rural 
households and the poorest classes the most, due to their heavy dependence on basic goods. 

Ravallion’s family of studies told us that structural adjustments and monetary policies, for example, work 
differentially across social groups, with some having much more support than others. As far as econometric 
methods are concerned, ARDL is one of the models versatile enough to provide answers on the short- and 
long-term effects of macroeconomic variables on social disparities. 

In this sense, we have developed a hypothesis that social disparity in Morocco is an econometric measure 
sensitive to macroeconomic shocks, and we have tried to estimate it with an ARDL approach. This research 
aims to try to understand and suggest economic policies that would respond to the real social gaps presented 
in the data. 

Methodology 

To study inequality and economic growth in Morocco from 1990 to 2021, we will use the ARDL 
(AutoRegressive Distributed Lag) model. This model was previously developed by Pesaran Shin. 1999 
Pesaran et al, 2001, Shin Byungchul and Greenwood, 2013, it is best known for its simplicity and ease of 
implementation. These advances in econometric analysis have been able to address the problems posed by 
traditional co-integration methods. This model is well suited to taking account of possible breaks in the 
trend of a statistical time series. In cases where exogenous variables have asymmetric effects on the 
endogenous variable, it is suggested (Shin et al, 2013) to use the non-linear ARDL approach. For this thesis, 
we decided to use the ARDL approach due to the sample size of only 32 observations. For small sample 
sizes, this approach helps to mitigate bias problems. In addition, when using the co-integration technique, 
the variables in question must have the same level of integration. Another advantage of ARDL models is 
that they can take into account both short-term and long-term effects caused by exogenous variables on 
the endogenous variable at the same time. 

Econometric Model Specification 

In capturing the impacts caused by macroeconomic shocks on social inequality, we employ ARDL (Auto-
Regressive Distributed Lag) model, which permit us to examine both short and long term relations among 
the underlying factors. The model is formulated as follows: 
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Where: 

• Ln is the neperian logarithm; 

• Ginit is the Gini index at time t ; 

• GDP, unemployment, inflation and social transfers are the macroeconomic explanatory variables; 

• α, βi, γj, δj and θj Effects of past values of variables ; 

• εt   is the error term. 

The Data 

This study aims to examine the relationship between social inequalities and macroeconomic shocks. For 
this reason, we have defined the variables which make up the table below: 

Table 1. Description of Variables 

The variable Measurement indicator Unit Source 

GINI GINI index In percent 
The World Institute for 
Development Economics 
Research (WIID) 

GDP Growth rates In percent World Bank data 

Unemployment  Unemployment rate  In percent World Bank data 

Inflation  Inflation rate In percent World Bank data 

Transfers 
Social transfers in education 
and health 

In percent 
Ministry of Finance data (Manar 
stat) 

Source : Adapted by us 

This analysis is concerned with the data cover the period from 1990 to 2021, which was gathered from 
World Bank and World Institute for Development Economics Research (WIID) databases. To maintain 
uniformity for longitudinal analysis, the values for all variables are collected annually. 

Results and Discussion 

In this section, we present and analyze the empirical results obtained by estimating the ARDL model. The 
aim is to explore the effects of macroeconomic shocks on social inequality and to assess the growth 
dynamics of their relationship with economic productivity. 

To begin with, we’ll analyze descriptive statistics to capture patterns in the distribution and movements of 
the target variables. Next, we’ll discuss the relationships between the correlations of the variables, allowing 
us to determine the preliminary relationships expected for model estimation. Subsequently, we will test the 
unit root through the appropriate tests, ensuring that the econometric analysis will be as rigorous as 
possible. Finally, we offer a discussion of the ARDL estimation results, firstly explaining the model’s short- 
and long-term impacts and, secondly, comparing the results with existing literature. 

This approach aims to contribute to understanding the impact of macroeconomic shocks on social 
inequalities and to provide a basis for formulating economic policy recommendations. 
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Descriptive Analysis Of Variables 

Prior to estimating the econometric model, it is crucial to analyze the main characteristics of the selected 
variables. The descriptive analysis enables the checking of dispersion of values, patterns and outliers, if any. 
This step offers obtaining the preliminary information on social inequalities and the selected 
macroeconomic variables, which can help to understand the results of the econometric analysis. 

Table 2. Results of Descriptive Analysis of Variables 

 

Source: Compiled by us on Eviews 12 

Social inequalities, as analyzed by LOGINI, tend to be relatively stable. It should be noted that they have 
low variability and a quasi-normal distribution. The relative GDP component shows very high dispersion 
and negative asymmetry, meaning that very large savings tend to occur. Unemployment is relatively stable, 
but high. On the other hand, although inflation is the main factor, it too is marked by a significant lack of 
variance and non-normality, which means that there are episodes of strong, rapid winds of price rises for 
goods and services. According to this analysis, unemployment, gross domestic product, and inflation are 
elements that, at a given moment, are potential triggers of inequality. Social transfers, on the other hand, 
are a stabilizing factor, although their efficiency requires further study. 

Correlation Between Model Variables 

Understanding relationships before estimating an econometric model requires examining the nature and 
strength of linear associations using correlation analysis. This step is important to identify possible 
relationships between independent variables, to avoid problems of multicollinearity and to guide the 
interpretation of results. Several variables may be highly correlated, which may justify additional tests to 
check the robustness of the model. 

Attempting to estimate an econometric model requires a prior understanding of relations which needs an 
examination of associations by the means of correlation analysis. This process is critical to detecting possible 
relationships among independent variables so as to avoid multicollinearity problems as well as to assist in 
result interpretation. Several variables may be highly correlated, which may justify additional tests to check 
the robustness of the model. 
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Table 3. Correlation Matrix Between Variables 

 

Source: Compiled by us on Eviews 12 

These results show that macroeconomic shocks affect inequality in nuanced ways. The weak correlation 
between GDP and the Gini index indicates that growth alone does not reduce inequality. Both 
unemployment and inflation have a moderate and detrimental impact on inequality, while social transfers, 
which are fundamental, seem unable to effectively bridge social gaps. More work needs to be done, 
including causality tests and regression analysis, to better understand these dynamics. 

Variable Stationarity 

Analyzing the stationarity of variables is a fundamental step in econometrics to prevent spurious regressions 
and ensure the validity of estimates. A series is considered stationary if its statistical parameters (mean, 
variance, autocorrelation) remain constant over a given period. To verify this condition, the Augmented 
Dickey-Fuller (ADF) test and the Phillips-Perron (PP) test are commonly used to determine the required 
degree of differencing of a variable before incorporating it into an ARDL model. 

Table 4. Variable Stationarity Results 

 In level In 1st differentiation Order of 
integration 

Variable ADF Results ADF Results 

LnGINI 0,181848 
(0,7337) 

NST -2,96027 
(0,0045) 

ST I(1) 

GDP -0 ,965708 
(0,2902) 

NST -9,800859 
(0,0000) 

ST I(1) 

Unemployment -1,668225 
(0,0894) 

NST -7,84814 
(0,0000) 

ST I(1) 

Inflation -2,654088 
(0,0098) 

ST - - I(0) 

Transfers 0,563170 
(0,8322) 

NST -8,920200 
(0,0000) 

ST I(1) 

Source: Compiled by us on Eviews 12 

The results indicate that most variables, such as macroeconomic time series, are non-stationary in level but 
stationary in first difference. Although most variables seem to belong to a different category, inflation is 
stationary in level and therefore behaves differently from the others. 

In an econometric context, these findings imply that : 

• Common regression models would require a first difference to avoid spurious regressions for I(1) 
variables. 
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• A cointegration approach (such as the ARDL model or the Johansen approach) might be 
reasonable if there is a suspected long-term equilibrium relationship between the variables. 

• A transformation is probably not necessary for inflation in models. 

This illustrates the need for careful processing of time series data before econometric modeling. 

Optimal Model 

Following the examination of prerequisites for applying the ARDL model, my estimation results indicated 
that the optimal ARDL model is ARDL (1,2,1,0,1) illustrated in the graph below : 

Figure 1. Optimal Model Selection 

 

Source: Compiled by us on Eviews 12 

The ARDL model (1,2,1,0,1) has the lowest criterion value, indicating that it provides the best compromise 
between fit and complexity among those tested. 

Cointegration Test 

To determine if there is a long-term relationship between the variables, we conducted a cointegration test 
with the bounds test approach. In this instance, the results of the test shown in the table demonstrate that 
the Fisher F-statistic (1.975579) is not within the critical bounds (1%, 5% and 10%), and this allows us to 
reject the null hypothesis of the absence of any long-term relationship. 

Table 5: Boundary cointegration test results 
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Source. : Compiled by us on Eviews 12 

Short-Term Model 

The ECM model derived from ARDL evaluates the effect of unemployment and lagged Gini index values 
on short-term social inequality. The results indicate that the lagged Gini index has a positive and significant 
effect (0.3438, p = 0.0463), suggesting that changes in social inequality in the past have an impact on the 
present. The direct effect of unemployment is negative: (-0.000386, p = 0.0482) suggesting that an increase 
in unemployment reduces inequality in the short term, while the lagged effect is positive (0.000266) but not 
significant (p = 0.0740). This may indicate a form of impact inversion in the longer term. 

Significant and negative (-0.0514, p = 0.0010), the coefficient of the error correction term scatters the long-
term convergence speed at 5.14% per period. Thanks to the optimal value of 50%, as well as negative AIC, 
BIC, and Durbin-Watson values of 1.77, this model adjusts errors without severe autocorrelation. From 
this integrator, we deduce a deadlock in the temporal relationship between yield and unemployment, with 
an adjustment mechanism towards equilibrium. 
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Table 6. CT ARDL Model 

 

Source: Compiled by us on Eviews 12 

The Long-Term Model 

The results of the long-term model show that most of the explanatory variables do not appear to have a 
statistically significant effect on changes in social inequality. The coefficient associated with the lagged Gini 
index is negative (-0.0514), indicating the existence of some inertia in inequality; however, this relationship 
is not significant either (p = 0.5380). The effect of GDP on inequality is also insignificant (-4.89E-05) and 
does not reduce the probability of the null hypothesis (p = 0.1772). This calls into question the hypothesis 
that economic growth will reduce inequality.  

For lagged unemployment, there appears to be a positive effect (5.93E-05), which may indicate an increase 
in inequality during periods of high unemployment, but this is statistically insignificant (p = 0.4488). The 
effect of inflation on inequality appears to be negative (-0.000127), probably due to the inflationary erosion 
of purchasing power, but it remains almost statistically significant (p = 0.1052). In contrast, social benefit 
transfers have a rather negative effect (-0.000341) and are almost statistically significant (p = 0.0979), 
indicating that they appear to play some role in reducing inequality. 
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Table 7. Long-Term Model 

 

Source: Compiled by us on Eviews 12 

Overall, these results suggest that the dynamics of inequality are not directly influenced by these long-term 
economic variables, which underlines the importance of analysis using robustness and validation tests. 

At a broader level, these results indicate that the dynamics of inequality are not directly affected by these 
long-term economic variables, which reinforces the need for analysis based on robustness and validation 
tests. 

Model Validation 

To guarantee the accuracy and robustness of our model, we carried out several validation tests: error 
normality test, heteroscedasticity test, and error autocorrelation test. These tests verified its reliability. First, 
we performed normality tests to see whether the model’s error terms are normally distributed. Next, we 
performed a heteroskedasticity test to check whether the variance of the error terms remains constant at 
different levels of the explanatory variables. In addition, we analyzed the autocorrelation of the errors to 
see if there is a correlation between the error terms at different times, which may influence the efficiency 
and reliability of the model. Finally, we analyzed model stability, to determine whether relationships 
between variables remain stable over time. 

Normality Test 

Based on the results of the Jarque-Bera test presented below (Figure 2), we draw our conclusion that the 
calculated probability (5.144981) exceeds the 5% significance level. This indicates that our model follows a 
normal distribution. 
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Figure 2. Normality Test 

 

Source: Compiled by us on Eviews 12 

Heteroscedacity Test 

To verify the presence of heteroscedasticity in our model, we performed the Breusch-Pagan-Godfrey test, 
and the results indicate that the chi-square probability is greater than 5%, so we reject the null hypothesis 
that postulates the presence of heteroscedasticity and accept the alternative hypothesis, according to which 
our model is homoscedastic, meaning that the variance of the error term in the model is constant for all 
values of the independent variables. 

Table 8. Breush-Pagan-Godfrey Test 

 

Source: Compiled by us on Eviews 12 

Residual Autocorrelation Test 

Based on the results of the Breusch-Godfrey test, the obtained p-value exceeds 5%, leading us to reject the 
null hypothesis and accept the alternative hypothesis that the residuals are not autocorrelated. 

Table 9. Breush-Godfrey Test 

 

Source: Compiled by us on Eviews 12 
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Residual Correlogram 

Based on the analysis of the correlogram results below, all bars representing the correlation coefficients fall 
within the confidence interval limits. This confirms the stability of the model’s residuals over time. 

Table 10. Residual Correlogram 

 

Source : Compiled by us on Eviews 12 

After analyzing the correlogram results below, we observe that all bars representing the correlation 
coefficients fall within the confidence interval limits, ensuring the stability of the model’s residuals over 
time. 

Model Stability 

The two figures below, representing the CUSUM test results, show that both blue curves remain within the 
5% confidence bounds. This confirms the model’s stability over the study period, reinforcing the findings 
from the correlogram analysis. Moreover, it indicates the absence of significant cumulative deviations or 
structural changes in the model coefficients. 
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Figure 4. Cumulative Sum of Recursive Residuals 

 

Source: Compiled by us on Eviews 12 

Figure 5. Cumulative Sum of Squares of Recursive Residuals 

 

Source: Compiled by us on Eviews 12 

Conclusion  

This study examines how socio-economic inequalities respond to macroeconomic shocks using an ARDL 
model. The findings reveal that unemployment, inflation, social transfers, and economic growth exert 
distinct influences on the Gini coefficient in both the short and long run. In the short term, fluctuations in 
unemployment have a significant impact on inequality, whereas social transfers play a mitigating role. In 
the long term, the presence of a cointegrating relationship suggests a gradual worsening of inequality in 
response to economic shocks, highlighting the necessity of a comprehensive strategy to counteract social 
imbalances. 

This underscores the need for a more nuanced economic policy framework that integrates active labor 
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market policies, effective inflation control, and well-targeted social transfers. With appropriate policy 
measures, a substantial reduction in socio-economic disparities may be achievable, particularly during 
periods of sustained economic growth. However, a more in-depth analysis incorporating structural factors 
such as education, taxation, and access to basic services could enhance the understanding of the underlying 
drivers of social inequality. 

Based on these conclusions, several policy recommendations can be proposed to mitigate the impact of 
macroeconomic shocks on social inequalities: 

• Enhancing dynamic employment policies: Reducing unemployment should be pursued alongside 
active labor market policies, such as incentivizing entrepreneurship and investment in job-
generating sectors. 

• Improving the targeting of social assistance programs: Greater efficiency in redistribution policies 
is crucial to supporting the most vulnerable households and mitigating economic inequalities, 
particularly during downturns. 

• Strengthening inflation control mechanisms: Low-income households are disproportionately 
affected by price fluctuations. Effective monetary and fiscal policies, combined with regulatory 
measures to stabilize the prices of essential goods, can help protect relative incomes and curb 
inequality. 

• Promoting inclusive economic growth: Policies should foster investment in education, healthcare, 
infrastructure, and other development sectors with potential spillover effects in reducing long-term 
inequalities. 

• Expanding the analysis of structural inequalities: Future research should incorporate additional 
structural determinants such as taxation, the provision of essential services, and demographic shifts 
to gain deeper insights into persistent socio-economic disparities. 

• These recommendations aim to promote more equitable and resilient economic growth while 
enhancing social inclusion and reducing economic inequalities in the face of macroeconomic 
shocks. 
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