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Abstract

This study investigates the macroeconomic resilience of the Moroccan economy using a com-
prehensive analysis of key indicators and policy variables. Utilising data from sources such 
as the World Bank, we examined GDP per capita, government debt, government final expend-
iture, agriculture and industry sectors as a percentage of GDP, output gap, and trade openness. 
Applying the Autoregressive Distributed Lag (ARDL) method, we established both long-run 
and short-run relationships between these variables and the output gap, which represents the cy-
clical trend in the economy. Our findings revealed that both government final consumption 
in % of GDP and government debt in % of GDP have a significant impact on the economy 
as they were found to be countercyclical measures, mitigating the adverse effects of shocks 
on the economy. The ARDL model’s diagnostic tests confirmed the validity of our estimations, 
ensuring robust and reliable results. Overall, this study sheds light on the budgetary determi-
nants of macroeconomic resilience in the Moroccan economy and provides valuable insights 
for policymakers to implement measures that promote stability and sustainability. By carefully 
managing government expenditure and debt levels, the Moroccan economy can better navigate 
economic shocks and foster a more resilient and prosperous future.
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Introduction

The concept of resilience in ecology and socio-ecological systems presents challenges in recon-
ciling knowledge and approaches with current understanding. Various defi nitions of resilience 
exist, including “engineering”, “ecological”, and “adaptive” resilience. Engineering resilience 
focuses on bouncing back to the pre-shock level, while ecological resilience involves the econ-
omy reconfi guring itself into a new growth path. Adaptive resilience emphasises the economy’s 
ability to reconfi gure and adapt its structure to maintain an acceptable growth trajectory. Diff er-
ent authors propose their own interpretations of resilience, with some emphasising the ability 
to recover from shocks, maintain economic activity levels, or anticipate and respond to dis-
ruptions. Understanding resilience requires considering dimensions such as shock absorption, 
speed of recovery, resistance, reorientation, and renewal. These defi nitions off er insights into 
measuring and assessing resilience in economic contexts, with evolutionary perspectives high-
lighting the capacity for long-term development and adaptation.

In economics, resilience refers to the behaviour of a place (country, region or locality) after 
experiencing a shock, whether economic or otherwise. Shocks represent sudden disturbances 
on the supply or demand side of an economy, with potential eff ects depending on the diff erent 
perspectives of development theories. Martin and Sunley (2014) assess the signifi cance of re-
silience within four diff erent streams of development theories, including new economic geog-
raphy, evolutionary, Schumpeterian and Marxist regional theories, as well as path dependence 
approaches. This analysis can be extended to examine resilience within cumulative or circular 
development theories and endogenous growth approaches. The diff erences between these per-
spectives revolve mainly around the understanding of the meaning and processes of resilience, 
as well as the underlying infl uencing factors, rather than the impact of shocks on localities.

New economic geography would consider resilience as the ability of a system to maintain 
its spatial equilibrium pattern after experiencing a shock within a framework of multiple equi-
libria. A Schumpeterian approach would emphasise technology and view resilience as the abil-
ity to successfully navigate through the “storms” of creative destruction. In Marxist theories, 
shocks are primarily attributed to over-accumulation, and resilience would concern the ability 
to retain capital outfl ows from one place to another while off ering better returns. In path de-
pendence perspectives, shocks are seen as “unlocking” the locked-in regions. However, it is 
still debatable whether resilience in these approaches is a positive or negative attribute.

In the current context, macroeconomic resilience holds signifi cant importance due 
to the increasing frequency and severity of economic shocks. Understanding the determinants 
of macroeconomic resilience becomes crucial for policymakers, economists, and stakeholders 
alike. As shocks can disrupt the stability and growth of an entire economy, identifying the fac-
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tors that contribute to resilience becomes essential in designing eff ective strategies to mitigate 
the adverse impacts. The determinants of macroeconomic resilience encompass various aspects, 
including the strength of institutional frameworks, fi scal and monetary policies, diversifi cation 
of economic sectors, adaptability to technological advancements, human capital development, 
social safety nets, and the ability to attract investments. By comprehending these determinants 
and their interplay, we can gain valuable insights into how economies can better withstand and 
recover from shocks, ensuring sustained growth and stability. Therefore, the question arises: What 
are the key determinants that underpin macroeconomic resilience and how can they be eff ective-
ly cultivated and enhanced? By addressing this question, policymakers can formulate targeted 
measures to strengthen resilience, bolster economic stability, and foster sustainable development.

1.   Theoretical and Empirical Literature Review

The concept of economic resilience, when examined through the lens of economic stability, 
can be understood in two key dimensions: shock amplifi cation and shock persistence. Shock 
amplifi cation refers to the extent to which aggregate output deviates from the equilibrium path, 
as demonstrated by Robelo (2005).

These shocks can occur in various components of aggregate demand (AD), leading 
to a deviation from the potential output and causing an amplifi cation of the impact on the over-
all economy. In simpler terms, when the economy lacks resilience, external shocks or internal 
disturbances can lead to signifi cant fl uctuations in output, as evidenced by research conducted 
by Duval et al. (2007), Sutherland & Hoeller (2013), and Ziemann (2013).

The dimension of shock amplifi cation is infl uenced by two main factors: the size 
of the shock itself and the economy’s ability to withstand or resist the shock’s impact. A larger 
shock, when combined with low shock resistance, can result in more signifi cant deviations from 
the equilibrium path, making the economy less resilient.

Moreover, the dimension of shock persistence is concerned with the duration of output 
fl uctuations within the economy. Research by Fatás (2000) and Duval et al. (2007) has shown 
that a high level of shock persistence indicates prolonged fl uctuations in the business cycle, 
leading to delayed adjustments in aggregate output towards its potential level and ultimately 
resulting in reduced economic resilience.

The Keynesian perspective highlights that the persistence of shocks is closely linked 
to the rigidity of wage and price levels within the economy. When wage and price levels are 
infl exible and do not easily or quickly adjust to changes in supply and demand, they contribute 
to the prolongation of shocks and hinder the timely adjustment of aggregate output and employ-
ment towards their potential levels in the short run, as emphasised by Mankiw (2015).
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In simpler terms, when wage and price levels remain fi xed despite changes in economic 
conditions, the economy experiences a more extended period of output fl uctuations. This lack 
of fl exibility in wages and prices prevents the economy from swiftly adapting to new circum-
stances, making it less resilient in the face of shocks.

1.1  Economic resilience

Various empirical studies have delved into the concept of economic resilience at the macroe-
conomic level, with a primary focus on developing measurements and assessing the resiliency 
of countries or regions when faced with shocks. One such study conducted by Briguglio et al. 
(2009) utilised an economic resilience index (ERI) and a vulnerability index (VI) to evaluate 
the resilience of diff erent countries.

The Economic Resilience Index (ERI) serves as a gauge of a country’s ability to withstand 
and recover from shocks eff ectively. It is constructed using a comprehensive set of economic, 
social, and political indicators, including macroeconomic stability, market microeconomic effi  -
ciency, governance, and social development.

In essence, ERI takes into account various aspects that contribute to a nation’s resilience, 
such as the overall stability of its economic policies, the effi  ciency of its markets in responding 
to disturbances, the quality of governance in managing crises, and the progress of social devel-
opment initiatives.

Han and Goetz (2015) conducted an assessment of economic resilience in various US 
regions during the Great Financial Crisis (GFC) spanning the period from 2007 to 2009. The re-
search encompassed two distinct stages: the drop stage and the rebound stage.

The drop stage primarily focused on examining the impact of the economic recession 
on employment within each region. To measure this, the researchers calculated the deviation 
between the actual employment fi gures and the expected employment levels during the re-
cession period. Essentially, this analysis helped to determine the severity of the employment 
decline experienced by each region as a result of the crisis.

On the other hand, the rebound stage aimed to gauge the speed and eff ectiveness of re-
covery in the aftermath of the recession. This stage was characterised by calculating the rate 
of change between the employment levels recorded after the recession and the lowest employ-
ment levels observed during the recession itself. By quantifying the velocity of recovery, Han 
and Goetz (2015) sought to understand how quickly each region was able to bounce back from 
the economic downturn.

The study’s results highlighted interesting disparities among diff erent regions in the US. 
The Southwest and Plain regions demonstrated strong economic resilience during the GFC. 
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These regions experienced only minor drops in employment and exhibited rapid employment 
rebounds after the recession, indicating a robust ability to withstand and recover from the shock 
of the fi nancial crisis.

In contrast, the Midwest and New England regions showed lower levels of economic resil-
ience. These regions experienced signifi cant employment drops during the GFC and exhibited 
slower employment rebound rates after the recession, suggesting a more prolonged and chal-
lenging recovery process.

The fi ndings of this study underscore the importance of economic resilience in the face 
of severe economic shocks. Regions with stronger resilience can absorb the impact of crises 
more eff ectively and achieve faster recoveries, while regions with lower resilience may face 
prolonged periods of economic diffi  culty.

Bhattacharya and Dasgupta (2012) conducted a comprehensive examination of the eco-
nomic resilience of the least-developed countries (LDCs) during the Global Financial Crisis 
(GFC) from 2008 to 2009. They employed two prominent analytical tools – the Impulse Re-
sponse Function (IRF) and the Generalised Method of Moments (GMM) methods – to assess 
the resiliency of these countries.

The study’s fi ndings revealed that LDCs experienced signifi cant output losses, measured 
by a decline in GDP growth. These losses were primarily attributed to two main factors: a de-
crease in foreign direct investment (FDI) and fl uctuations in exchange rates and terms of trade. 
The interplay of these factors exacerbated the economic downturn for the LDCs during the GFC.

Using the Impulse Response Function (IRF) estimation, the researchers demonstrated that 
the declining GDP growth in LDCs persisted over time. The growth of GDP remained below 
the pre-crisis GDP growth trend for a prolonged period of at least fi ve years. This prolonged 
downturn suggested that external shocks, such as declining external demand, and limited do-
mestic resources mobilisation rendered LDCs structurally vulnerable to external shocks.

Furthermore, the study highlighted the role of high debt-to-GDP ratios and low interna-
tional reserves in exacerbating the vulnerability of GDP growth in LDCs to shocks. The burden 
of debt relative to the size of their economies and insuffi  cient reserves left LDCs with limited 
buff ers to weather the impacts of economic shocks eff ectively.

1.2  The impact of budgetary measures on economic 
  resilience

The pioneering study by Galí (1994) introduces the concept of a government size as an automat-
ic stabiliser, drawing upon the real business cycle (RBC) model. The RBC model assumes that 
agents in the economy aim to maximise their expected utility. Galí’s study utilised two key metrics 
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to assess output fl uctuations: the standard deviation of GDP growth and the representation of gov-
ernment size through government expenditure to GDP and government revenue to GDP ratios.

To investigate the relationship between government size and output fl uctuations, Galí con-
ducted a cross-country regression analysis on 22 member countries of the Organisation for 
Economic Co-operation and Development (OECD) for the period spanning from 1960 to 1990.

The study’s fi ndings revealed that an increase in the government revenue to GDP ratio, 
which can be interpreted as higher tax rates, corresponded to an increase in the standard de-
viation of GDP growth. This indicates that tax rates have a procyclical eff ect on the economy, 
exacerbating output fl uctuations and potentially destabilising the economic environment.

Conversely, an increase in the government purchases to GDP ratio, representing higher 
government expenditures, was associated with a reduction in output fl uctuation. This denotes 
that government purchases have a countercyclical response, meaning they tend to mitigate 
the impact of economic fl uctuations and stabilise the economy.

The implications of these fi ndings are signifi cant for policymakers. The study suggests 
that using government purchases (expenditures) as automatic stabilisers can be an eff ective 
tool to counteract economic downturns and stabilise the economy during periods of fl uctuating 
output. On the other hand, relying on tax rate adjustments as automatic stabilisers may inadvert-
ently contribute to increased output volatility and economic instability.

Debrun et al. (2008) built upon the earlier study conducted by Fatás and Mihov (2001) by 
investigating the eff ectiveness of various automatic stabilisers in 20 OECD countries from 1961 
to 1990. They employed a range of measures, including the government expenditure to GDP 
ratio, government expenditure on social security and transfers, direct taxes, and indirect taxes.

Interestingly, their fi ndings showed a signifi cant shift in the behaviour of automatic stabi-
lisers in these countries since the 1990s. The countercyclical nature of these stabilisers, which 
had historically helped mitigate economic fl uctuations, appeared to have diminished in eff ec-
tiveness during this period.

Using pooled ordinary least squares (OLS) and two-stage least squares (2SLS) estima-
tions, Debrun et al. (2008) discovered a negative association between the standard deviation 
of real GDP per capita growth and all the automatic stabiliser measurements. However, this 
relationship was deemed insignifi cant during the years 1990 to 2007.

Furthermore, their analysis revealed a non-linear trend, where the impact of automatic sta-
biliser tools diminished over time. Specifi cally, the interaction term of squared government size 
was positively and signifi cantly associated with output fl uctuation. This suggested that the ef-
fi cacy of automatic stabilisers declined as government size increased, and the ability of these 
tools to counter economic fl uctuations waned.
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Drawing on these fi ndings, Aghion et al. (2006) argued that other economic factors, such 
as monetary policy and fi nancial liberalisation, had assumed a more prominent role in stabilis-
ing the economy. Financial liberalisation allowed more households to access fi nancial resourc-
es, enabling them to better self-insure against income fl uctuations, thus reducing the reliance 
on fi scal policy measures.

In their research, McKay and Ries (2013) explored alternative techniques of estimation 
to assess the impact of tax rates as an automatic stabiliser tool in the United States from 1988 
to 2007. They employed a solution algorithm method featuring a linear rational expectation 
algorithm, which analyses the dynamic behaviour of an economy with perturbations around its 
stationary equilibrium.

For their analysis, McKay and Ries (2013) used the variance of nominal GDP as the meas-
urement of output fl uctuation. This allowed them to evaluate the eff ects of changes in tax rates 
on the volatility of economic performance during the specifi ed period.

The study’s fi ndings indicated that tax rates when used as automatic stabilisers exhibited 
a countercyclical response in the US economy. Specifi cally, a one per cent decrease in both pro-
portional taxes (comprising total corporate income, property, sales, and excise taxes revenue) 
and progressive taxes (total income tax revenue) resulted in less than a one per cent reduction 
in the variance of nominal GDP. This implies that reducing tax rates during economic down-
turns had a limited impact on stabilising the economy.

On the other hand, the study revealed a more signifi cant countercyclical response with re-
gard to transfer payments. A one per cent increase in transfer payments led to a remarkable four 
per cent reduction in the variance of nominal GDP. This suggests that higher transfer payments 
during economic downturns had a more pronounced eff ect in stabilising the economy and mit-
igating output fl uctuations.

2. Stylised Facts

In this section, we present the stylised facts observed from an empirical analysis of the data. 
These facts are derived from a comprehensive examination of economic indicators and trends 
over a specifi c time period. They provide valuable insights into the underlying economic dy-
namics and relationships.

2.1  Output gap

The measurement of output fl uctuation in the business cycle is commonly known as the output 
gap, which indicate the cyclical trend within an economy. It is calculated as the diff erence be-
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tween the aggregate output and the potential output of the economy. By using the percentage 
output gap relative to potential output, we can assess the extent to which aggregate output devi-
ates from potential output, even in the presence of shocks like the Asian Financial Crisis (AFC) 
and the Global Financial Crisis (GFC).

A negative output gap relative to potential output indicates that the economy is experienc-
ing an economic recession or slowdown, where the aggregate output falls below the potential 
output. Conversely, a positive output gap relative to potential output suggests that the economy 
is in an economic boom, with aggregate output surpassing the potential output level.

Figure 1: Development of GDP per capita in USD and potential output using HP filter

Source: Author‘s calculations based on World Bank data

During the 1990s, the Maroccan output gap was signifi cantly infl uenced by the perfor-
mance of the agricultural sector, which was highly reliant on precipitation levels. In 1994, 
favourable weather conditions led to a remarkable economic upswing, with the Moroccan econ-
omy experiencing an impressive 12% GDP growth rate. However, the following year, a particu-
larly severe drought caused a sharp downturn, resulting in a 5% contraction in GDP in 1995.

Triggered by the subprime mortgage crisis in the United States, the 2008 global fi nan-
cial crisis had a limited impact on the Moroccan economy. The country managed to navigate 
through the turmoil relatively unscathed due to its diversifi ed economic structure and prudent 
fi nancial policies.
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Figure 2: Development of output gap in Morocco between 1990 and 2021

Output gap (using HP filter)

Source: Author‘s calculations based on World Bank data 

However, the COVID-19 pandemic that emerged in 2020 proved to be a much great-
er challenge for the Moroccan economy. The pandemic’s widespread impact on international 
trade, tourism, and domestic activities signifi cantly aff ected various sectors, leading to a no-
table decline in the economic growth. As businesses shuttered, supply chains disrupted, and 
international travel halted, the Moroccan economy faced unprecedented hardships.

In response to the COVID-19 crisis, the Moroccan government implemented various 
measures, including fi scal stimulus packages and fi nancial support for aff ected sectors, to miti-
gate the economic fallout and bolster resilience.
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played a notable declining trend, dropping from 89% to 42%. During this period, robust econom-
ic growth and prudent fi scal policies contributed to a signifi cant reduction in the debt burden, 
indicating an improved fi scal position. However, the situation shifted after 2008, as the glob-
al fi nancial crisis and subsequent economic challenges prompted an increase in the central 
government debt, which rose to 69% in 2021. Notably, a signifi cant surge occurred between 
2019 and 2020, with the debt level increasing by 12%, refl ecting the exceptional strain caused 
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by the COVID-19 pandemic on the country’s economy. The increase in government spending 
and revenue shortfalls amid pandemic-induced disruptions led to the upswing in central gov-
ernment debt during this period. As policymakers navigate the ongoing economic recovery, 
addressing the debt trajectory will be a crucial aspect of maintaining fi scal sustainability and 
fostering long-term economic resilience. Eff orts to balance debt management with strategic 
investments and targeted fi scal measures will be essential in shaping the country’s economic 
trajectory in the post-pandemic landscape.

Figure 3: Development of central government debt and government final 

consumption expenditure in % of GDP between 1990 and 2021

Source: Authors’ calculations, World Bank, IMF 

The majority of the debt is attributed to domestic sources, constituting 77% of the to-
tal, while external debt accounts for 23%. This allocation aligns with the set objectives for 
the benchmark portfolio, aiming for a distribution of 70%–80% for domestic debt and 20%–
30% for external debt.

As of 2021, the outstanding domestic debt of the Treasury reached MAD 681.5 billion, 
indicating a notable 7.7% increase compared to the previous year.

Regarding the maturity of the debt, the long-term segment continues to dominate, compris-
ing 58.6% of the total, which is slightly lower than the 59.8% reported a year earlier. The me-
dium-term debt represents 25.0%, remaining relatively stable compared to the previous year’s 
fi gure of 25.2%, while short-term debt accounts for 15.2%, experiencing a slight increase from 
the 14.2% recorded previously.
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As for the external debt, it amounted to MAD 203.8 billion at the end of December 2021, 
showing a moderate 2% increase compared to the end of December 2020.

2.3  Fiscal policy 

In the early 1980s, Morocco embarked on a signifi cant tax reform (1984 law) by introducing 
and modernising progressivity in the tax system and providing incentives across all economic 
sectors. To enhance neutrality, some tax incentives were adjusted in 1988, while others were re-
introduced in priority sectors in 1996. The Investment Charter, consolidating all investment-re-
lated tax incentives, was adopted in 1996, followed by the General Tax Code in 2007, unifying 
key tax laws.

The tax system fundamentally relies on three major taxes: the value-added tax (VAT) in-
troduced in 1986, the corporate tax (CT) introduced in 1988, and the general income tax (GIT) 
introduced in 1990, which became individual income tax (IIT) in 2006.

Income Tax (IT) is a direct, annual tax calculated on a progressive scale. Governed by 
Article 22 of the General Tax Code, it applies to the incomes and profi ts of individuals and en-
trepreneurships not opting for corporate tax. The taxed incomes encompass salary, professional, 
real estate, movable capital, and agricultural incomes.

Corporate Tax (CT) applies at a rate of 30%, eff ective from January 1, 2008, to income 
and profi ts of capital companies and certain legal entities, except fi nancial institutions which are 
taxed at 37%. Special rates of 8.75%, 10%, and 17.5% apply to companies in export-free zones 
for twenty consecutive years after the fi fth year of the total exemption, to service companies 
with the “Casablanca Finance City” status, and to off shore banks (optional) for the fi rst fi fteen 
consecutive years after approval, respectively. Exporting, hotels, and mining companies enjoy 
total exemption for the initial fi ve years.

Between 1985 and 2019, the tax burden on taxpayers in Morocco saw a notable increase 
as a percentage of GDP. Figure 4 highlights the progressive concentration on income tax, VAT, 
and corporation tax. VAT initially declined from 1985 to 1990 due to drought impacting con-
sumer goods and household purchasing power. However, from 2003 onwards, VAT exhibit-
ed a signifi cant upward trend. Driven by the volume of imported products and improvement 
in the gross national income per capita, it contributes on average by 8.75% of GDP. Income tax 
surpasses corporate tax, particularly from 1985 to 1990. Various other taxes, including deduc-
tions from wages, real estate profi ts tax, and the national solidarity participation tax, collective-
ly constituted 6.56% of GDP during this period.
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 Figure 4: Development of tax revenues as % of GDP

Source: Author‘s calculations based on World Bank data

3. Methodology

3.1 Data sources

In this study, we analysed several key macroeconomic indicators to understand the economic 
resilience of Morocco. These indicators included output gap, government debt, government 
fi nal expenditure, and agriculture and industry sectors as a percentage of GDP, and trade open-
ness. The study relied on time series data ranging from 1990 to 2021. To ensure the accuracy 
and reliability of our analysis, we sourced the data from reputable and widely recognised in-
stitutions, primarily the World Bank. The output gap, a critical measure of economic perfor-
mance and potential, was calculated based on GDP per capita data and compared to potential 
GDP to gauge the economy’s cyclical position. The World Bank’s reliable GDP data facilitated 
this analysis. The government debt data, an essential indicator of fi scal sustainability, was also 
sourced from the World Bank. For government fi nal expenditure, we relied on the World Bank’s 
comprehensive data on government fi nances and public expenditures. To understand the contri-
butions of the agriculture and industry sectors to the economy, we used the World Bank’s data 
on sectoral GDP as a percentage of total GDP. This data helped us analyse the diversifi cation 
of the economy and its exposure to diff erent sectors. Finally, trade openness, a signifi cant de-
terminant of economic vulnerability and resilience, was assessed using data on imports and 
exports from the World Bank’s trade database. 
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3.2  Data stationarity

In this study, we rigorously examined the stationarity of the time series through the applica-
tion of two statistical tests which are Augmented Dickey-Fuller (ADF) and Phillips-Perron 
(PP) tests. These tests are essential in time series analysis as they determine whether the data 
exhibits stationary behaviour or contains a unit root, indicating non-stationarity. By subjecting 
variables such as GDP per capita, government debt, government fi nal expenditure, agriculture 
and industry sectors as a percentage of GDP, output gap, and trade openness to these tests, we 
ascertained the order of integration for each variable, ensuring the validity and reliability of our 
time series analysis.

3.3  Output gap estimation method

The HP fi lter is a widely used and straightforward technique employed to estimate potential 
output. This method calculates potential output (y) by minimising the discrepancy between ac-
tual output (y) and potential output under a constraint that allows fl exibility in potential output 
growth (Hodrick and Prescott, 1997). The HP fi lter mainly minimises the diff erence between 
actual and potential output based on the following equation:

      
12

1 1
1 1

ˆ, ²
T T

t t t t t t
t t

y t HT min y y y y y y


 
 

 
      





     (1)

where the sample period denoted by t, the variables ˆty and y represent potential output and actu-
al output, respectively. The parameter λ serves as a critical restriction parameter that infl uences 
the level of smoothness in the trend. The selection of the appropriate value for λ is of utmost 
importance as it determines the rate at which the cyclical component vanishes, ultimately align-
ing actual output with potential output.

3.4  Estimation method

In this study, we have considered the following functions that will be estimated:

Model 1:
 _ , _ , _ , _ _ ,GAP f GOV DEBT VA AGRI VA IND GOV FIN CONS  

, _OPENNESS SHOCK GOV DEBT  (2)

Model 2: 

 _ , _ , _ , _ _ ,GAP f GOV DEBT VA AGRI VA IND GOV FIN CONS

, _ _OPENNESS SHOCK GOV FIN CONS                                                   (3)
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In this study, we adopted the Autoregressive Distributed Lag (ARDL) method to examine 
the relationship between various macroeconomic indicators and the output gap. The ARDL 
method is particularly suitable for analysing the dynamics between variables that may have 
long-term and short-term eff ects on each other. In our regression model, we used the output 
gap as the dependent variable, which represents the diff erence between aggregate output and 
potential output. The models are specifi ed as follows:

For the fi rst model (interaction between shock and government debt):

0 1, 2, 3,
1 1 1

_ _
n n n

t i t i i t i i t i
i i i

GAP GAP VA IND VA AGR     
  

          

4,
1

_
n

i t i
i

GOV DEBT 


  5,
1

_ _
n

i t i
i

GOV FIN CONS 


  

6, 7,
1 1

( _ )
n n

i t i i t i
i i

GOV DEBT SHOCK SHOCK  
 

      

1 1 2 1 3 1 4 1_ _ _t t t tGAP VA IND VA AGR GOV DEBT          

5 1tSHOCK  6 7 1_ _ _ tGOV FIN CONS GOV DEBT SHOCK     

1t

For the second model (interaction between shock and government fi nal consumption):

0 1, 2, 3,
1 1 1

_ _
n n n

t i t i i t i i t i
i i i

GAP GAP VA IND VA AGR     
  

         

4, 5,
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_ _ _
n n
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ii

GOV DEBT GOV FIN CONS  


    

6, 7,
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n n

i t i i t i
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GOV FIN CONS SHOCK SHOCK  
 

     

1 1 2 1 3 1 4 1_ _ _t t t tGAP VA IND VA AGR GOV DEBT         

5 1 6 _ _tSHOCK GOV FIN CONS    

7 1 2_ _ t tGOV FIN CONS SHOCK   

Where α and β represent the short-run and long-run parameters respectively; εt is assumed 
to be Independent and identically distributed.Regardng the variables in these models, these are: 

 GAP represents the output gap

 GOV_DEBT is the government debt

(4)

(5)
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 OPENNESS represents trade openness

 VA_AGRI and VA_IND are the contributions of the agriculture and industry sectors 
as a percentage of GDP

 GOV_FIN_CONS represents the government fi nal expenditure 
 SHOCK is treated as a dichotomous variable that takes a value of 1 when there is a de-

crease of the Moroccan GDP and 0 otherwise.

4. Results and Discussions

4.1 Descriptive statistics

As part of the descriptive analysis of the time series, the following Table 1 summarises key 
statistics for the variables used in the regression model. The mean values indicate the central 
tendency of each variable, with GAP showing a negligible deviation from zero (Mean: −0.0002). 
Government debt in % of GDP (GOV_DEBT) and Government Final Consumption in % of GDP 
(GOV_FIN_CONS) exhibit a mean of 0.613 and 0.169 respectively. 

The Jarque-Bera statistic and its associated probability assess the normality of the distribu-
tion of each variable. For GAP, OPENNESS, GOV_FIN_CONS, GOV_DEBT, and VA_IND, 
p-values suggest normality, while for VA_AGRI, deviations from normality are indicated.

Table 1: Key statistics for the variables used in the regression model

  GAP GOV_DEBT OPENNESS VA_AGRI VA_IND GOV_FIN_CONS

Mean −0.0002 0.613 0.603 0.125 0.159 0.169

Median 0.002 0.603 0.581 0.120 0.152 0.168

Maximum 0.055 0.885 0.802 0.184 0.193 0.194

Minimum −0.063 0.420 0.418 0.099 0.137 0.143

Std. Dev. 0.024 0.110 0.132 0.021 0.018 0.013

Jarque-Bera 2.211 0.507 3.688 11.268 4.031 1.329

Probability 0.331 0.776 0.158 0.004 0.133 0.514

Source: authors’ calculations 
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4.2  Stationarity

Before proceeding with the regression, it is essential to conduct unit root tests to ensure the sta-
tionarity of the time series to be estimated, thus avoiding the risk of spurious regression and 
loss of information. The stationarity of the variables can be assessed either by comparing 
the Augmented Dickey-Fuller (ADF) test statistics with the critical values of McKinnon or by 
testing the signifi cance of the ADF test statistics and their probabilities. In this case, we will 
test the stationarity of the variables and determine their order of integration by fi rst testing 
the signifi cance of each variable in level. If the variable is not signifi cant in level, we apply 
the ADF test on the fi rst diff erences to verify its signifi cance, and so on using higher diff erences 
if needed. Additionally, to complement the unit root tests, the Phillips-Perron test was also used 
to assess the stationarity of the variables. It is crucial to ensure stationarity in the data before 
proceeding with regression analysis to ensure the validity and reliability of the results obtained. 
The results of Augmented-Dickey Fuller (ADF) and Phillips-Perron (PP) tests are reported 
in the following Table 2.

Table 2: Stationarity tests results

Variable

Augmented-Dickey Fuller Phillips-Perron

Level 1st Difference Level 1st Difference

GAP −6.81*** −12.70*** −6.81*** −15.24***

GOV_DEBT −1.25   −6.57*** −1.22   −6.57***

GOV_FIN_CONS −2.87   −8.39*** −2.87   −8.42***

VA_AGRI −2.35   −11.60*** −4.77*** −20.53***

VA_IND −1.72   −5.04*** −1.54   −8.96***

OPENNESS −3.08   −6.75*** −2.99   −7.26***

SHOCK −7.29***   −5.13*** −7.45*** −27.47***

SHOCK * GOV_DEBT −7.32***   −5.02*** −7.34*** −34.65***

SHOCK * GOV_FIN_CONS −7.24***   −5.01*** −7.30*** −27.06***

Notes: *** Significant at 1% ** Significant at 5% * Significant at 10%

Source: authors’ calculations 
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Based on these results, the dependent variable, GAP, showed stationarity at the level I(0), 
indicating that the average and the variance of this time series do not change in time. Also, 
the independent variables SHOCK, SHOCK × GOV_DEBT and SHOCK × GOV_FIN_CONS 
showed a stationarity at the level I(0). On the other hand, the independent variables, OPEN-
NESS, VA_AGRI, VA_IND, HK, GOV_FIN_CONS, and GOV_DEBT, displayed stationarity 
at fi rst diff erence I(1). The ADF and PP test results corroborated these fi ndings, demonstrating 
that diff erencing the data once was necessary to achieve stationarity for these variables.

4.3  ARDL model results

The ARDL bounds test of long run relationship for the two models between the variables, pre-
sented in Table 3, yields signifi cant results with the F-statistic value of 3.36 for the fi rst model 
and 4.06 in the second model, exceeding the upper bound I(1) for 5% signifi cance level. This 
outcome suggests the existence of a long-run relationship between the variables, namely output 
gap, trade openness, government debt, government fi nal consumption, agriculture value-added, 
and industry value-added, with the output gap being treated as the explained variable. 

Table 3: ARDL Bound test results

Models Test Statistic Value Signif. I(0) I(1)

Model 1

F-statistic 3.36 10% 1.92 2.89

K 7

5% 2.17 3.21

2.50% 2.43 3.51

1% 2.73 3.9

Model 2

F-statistic 4.06 10% 1.92 2.89

K 7

5% 2.17 3.21

2.50% 2.43 3.51

1% 2.73 3.9

Source: authors’ calculations 

The Bond tests conducted indicate the existence of a long-run relationship in the analysed 
data. Subsequently, we employed the Autoregressive Distributed Lag (ARDL) approach to es-
timate two models, and the outcomes are detailed in the accompanying table. The utilisation 
of the ARDL approach allows us to capture both short-term and long-term dynamics in the rela-
tionship between the variables under consideration. The presented results in the Table 4 off er in-
sights into the coeffi  cients, signifi cance levels, and other statistical measures, providing a compre-
hensive understanding of the estimated models and their implications for the variables in question.
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Table 4: Coefficients, significance levels, and other statistical measures

Variable Model 1 Model 2

Long-run Relationship Coefficient Prob.   Coefficient Prob.   

SHOCKt–1 0.29 0.07 0.98 0.03

GOV_DEBTt–1 −0.10 0.25 −0.11 0.02

GOV_FIN_CONSt–1 −0.58 0.28 −0.05 0.04

OPENNESSt–1 0.18 0.01 0.05 0.43

VA_AGRIt–1 −0.19 0.67 −0.75 0.30

VA_INDt–1 2.47 0.07 1.41 0.09

SHOCK * GOV_DEBTt–1 −0.53 0.04

SHOCK * GOV_FIN_CONSt–1 −5.54 0.04

C −0.30 0.01 −0.09 0.48

Short-run Relationship Coefficient Prob.   Coefficient Prob.   

Δ GAPt–1 0.38 0.01 −0.67 0.00

Δ SHOCKt 0.11 0.00 0.55 0.00

Δ SHOCKt–1 −0.13 0.00 −0.29 0.00

Δ GOV_DEBTt −0.20 0.01 −0.18 0.00

Δ GOV_DEBTt–1 0.27 0.00 0.32 0.00

Δ OPENNESSt 0.09 0.02 0.11 0.00

Δ VA_AGRIt 0.48 0.00 1.98 0.00

Δ VA_AGRIt–1   0.40 0.01

Δ VA_INDt 1.48 0.00 −1.31 0.00

Δ VA_INDt–1 −0.47 0.13 1.33 0.00

Δ GOV_FIN_CONSt   0.02 0.89

Δ GOV_FIN_CONSt–1   −1.70 0.00

Δ GOV_DEBT *  SHOCKt −0.21 0.00   - 

Δ GOV_DEBT *  SHOCKt–1 0.23 0.00  -

Δ GOV_FIN_CONS *  SHOCKt   −3.15 0.00

Δ GOV_FIN_CONS *  SHOCKt–1   1.64 0.00

ECT(–1) −1.12 0.00 −1.04 0.00

Source: authors’ calculations 
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Based on the results of the previous table, the fi rst model shows a very high degree 
of explanatory power or goodness of fi t for the model. In this case, 95% of the variability 
in the dependent variable is accounted for by the independent variables included in the re-
gression model. This suggests that the model is highly eff ective in capturing and explaining 
the observed variability in the data. The estimates show that there is a negative relationship 
between the government debt ratio in % of GDP and the output gap which implies that a high-
er government debt ratio hurts the output gap in the long run. This might suggest that during 
periods of economic downturns or recessions, the government tend to accumulate more debt 
as it engages in fi scal stimulus measures to counteract the negative eff ects on the economy. 
Also, the negative relationship between the interaction term of the shock and government debt 
(SHOCK × GOV_DEBT) and the output gap indicates that the increase of government debt de-
crease the impact of the shock on GDP in the long run. In fact, when faced with economic down-
turns, governments often deploy expansionary fi scal measures, such as increased public spending 
or tax cuts, to stimulate economic activity. The infusion of funds into the economy, fi nanced by 
a rise in government debt, aims to boost demand, create employment, and support businesses.

In times of crisis, government injection of funds into the economy can drive increased 
consumption and investment, eff ectively narrowing the output gap by moving the economy 
closer to its full potential. This additional government spending initiates multiplier eff ects, fos-
tering positive impacts across diverse sectors. Importantly, it serves as a strategic countermeas-
ure to mitigate the adverse eff ects of reduced private sector spending and investment – a char-
acteristic challenge during economic crises.

The second model in which we analysed government public spending ratio in % of GDP 
impact on output gap during the period of crisis has shown a strong explanatory capacity or mod-
el fi t, the R² value of 0.98 underscores the proportion of variance in the dependent variable 
elucidated by the independent variables. Specifi cally, 98% of the variability in the dependent 
variable is systematically captured by the included independent variables within the regression 
model. This outcome implies a notably profi cient model, adept at comprehensively capturing 
and elucidating the observed variability in the dataset.

The second model suggests a negative relationship between government fi nal consump-
tion and the output gap as the coeffi  cient associated with the variable is statistically signifi cant 
at 5%. This result implies that as government fi nal consumption increases, the output gap tends 
to decrease. This could indicate that during periods of economic expansion or recovery, gov-
ernments may increase their fi nal consumption, which, in turn, contributes to closing the output 
gap by stimulating economic activity.

Government fi nal consumption has a similar outcome as government debt in the context 
of crisis. Based on the results, the interaction term was negative which indicates that higher gov-
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ernment fi nal consumption reduces the impact of shocks on GDP in the long run. In fact, the gov-
ernment fi nal consumption can act as a stabilising force in an economy by mitigating the impact 
of shocks on GDP. When faced with economic shocks, such as recessions or fi nancial crises, 
governments often increase their fi nal consumption as part of countercyclical fi scal policies. 
The increase in government fi nal consumption can boost overall demand in the economy, off -
setting declines in private-sector spending and investment that typically accompany economic 
shocks.

Trade openness refers to the degree to which a country is engaged in international trade 
and the extent to which it participates in global markets. A higher level of trade openness im-
plies that a country is more integrated into the global economy, actively importing and export-
ing goods and services with other nations. The positive impact of trade openness on the output 
gap suggests that increased international trade can stimulate economic growth and contribute 
to higher output levels.

Trade openness can act as a transmission channel for both positive and negative shocks 
from the global economy to the domestic economy. When the economy is highly open to in-
ternational trade, it becomes more integrated with global markets and more exposed to exter-
nal factors, such as changes in foreign demand, commodity prices, and international fi nancial 
conditions. Consequently, any shock originating from the international market can have a more 
pronounced eff ect on the domestic economy when the later is more open to trade.

Similarly, in the case of government fi nal expenditure, higher spending by the government 
can serve as an eff ective countercyclical policy response during economic crises. By boosting 
public investments, social programs, and other expenditure categories, the government stim-
ulates aggregate demand and fosters economic activity, which can off set the adverse eff ects 
of the shock and contribute to economic recovery.

To assess the validity of the short-run and long-run estimations in the ARDL model, we 
conducted various diagnostic tests, including normality, serial correlation, heteroskedasticity, 
and Ramsey RESET tests. The results of these tests indicate that the residuals are normally 
distributed, there are no specifi cation and serial correlation issues, and the policy implications 
derived from the model are reliable. Additionally, the stability of the estimated model coeffi  -
cients was confi rmed by CUSUM and CUSUM square plots. These diagnostic tests collectively 
support the robustness and reliability of the ARDL model, providing confi dence in the accuracy 
of its estimations and the validity of the policy implications drawn from it.

In our evaluation of the ARDL model, we systematically examined the potential multi-
collinearity issue using Variance Infl ation Factor (VIF) analysis. The fi ndings from this assess-
ment,  presented in Table 5, reveal that there is no signifi cant multicollinearity concern among 
the variables included in the model.
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Table 5: Results of statistical tests and indicators of ARDL models

Statistical test

Model 1 Model 2

Value p-value Value p-value

Normality (Jarque-Bera) 0.98 0.61 0.44 0.79

Serial correlation 5.14 0.07 2.44 0.11

Heteroskedasticity 20.45 0.38 23.45 0.37

Source: authors’ calculations 

Conclusion

The analysis reveals several important fi ndings regarding the macroeconomic resilience of the 
Moroccan economy. The ARDL model, incorporating variables such as trade openness, govern-
ment fi nal expenditure, government debt, and interaction terms, has provided valuable insights 
into the dynamics of the economy.

The negative signs of the interactions terms of the shock and government fi nal expenditure 
(SHOCK × GOV_FIN_CONS) and government debt suggest that higher levels of government 
spending and debt act as countercyclical measures to dampen the impact of shocks. By imple-
menting expansionary fi scal policies during downturns, governments can stimulate demand and 
support economic activity, bolstering the economy’s resilience in times of crises.

Moreover, the ARDL model has undergone rigorous diagnostic tests, including normality, 
serial correlation, heteroskedasticity, and Ramsey RESET tests, which have validated the robust-
ness and reliability of the estimations. The stability of the model’s coeffi  cients has also been con-
fi rmed by CUSUM and CUSUM square plots which provided further assurance of the accuracy 
of the results.

The study highlights the critical role of government fi nal expenditure and government debt 
in infl uencing the macroeconomic resilience of the Moroccan economy. Budgetary policies play 
a vital role in mitigating the adverse eff ects of such shocks. The fi ndings emphasise the signif-
icance of balanced and well-managed fi scal policies to support economic stability and promote 
resilience in the face of uncertainties and challenges.

Policymakers can utilise these insights to implement prudent measures that enhance eco-
nomic resilience, such as promoting economic diversifi cation, ensuring fi scal discipline, and de-
veloping comprehensive policy frameworks that account for both domestic and global factors.
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