
Is the Moroccan fiscal system progressive ? A Shapley
decomposition

T. ABDELKHALEK and D. BOCCANFUSO

Dakhla - May 22 to 24, 2024



Context, objectives and contribution
Moroccan fiscality : Some elements

Methodology and data
Results and discussion

Conclusion

Background of the study
Objectives and contribution

Background

One of the main social and economic roles of governments : to improve
and maintain the standard of living of their populations

Put in place efficient redistribution systems based on direct and indirect
taxation combined with a system of subsidies and cash transfers to
provide accessible public services (e.g. education and health)
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But effectiveness of these systems in fighting poverty and reducing
inequality is neither guaranteed nor proven ([Lustig and Higgins, 2012])

Combinations of components of these systems could even increase poverty and/or
deepen inequality
Impact of same combinaison of income tax and transfers could be different from one
country to another
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Background - In Morocco

Reforms of VAT and Income taxes on the agenda (Third National Assises
of Fiscality, 2019)

Reform of the social protection system becomed a national priority for the
country recognized at the highest level of the Moroccan government,

Explicit objectives : fighting poverty, improving the living conditions of the
most vulnerables and reduce inequality and strengthing the middle class
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Objectives and contributions

Question the efficiency of fiscal policy and subsidies in Morocco by
characterizing its progressive or pro-poor nature
Contributions

Update of works of [Abdelkhalek and Ejjanoui, 2018] and [Ehrhart et al., 2020] for
2019
Enhance these works by conducting an in-depth distributional analysis
Assess the contributions of different tax components (taxes and subsidies) to the
variation in welfare measures (poverty and inequality) between the two incomes
(market and observed) using Shapley decomposition method
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Generalities on Moroccan fiscality

Deep tax reform in the 1980s for a modern, coherent, efficient and more
universal tax system

Creation of the General Tax Code (CGI) for definition and content of taxes

Tax/GDP ratio in Morocco in 2019 : 28.4% (OECD - 2021) ⇒ MAD 238
999 million (BAM - 2020)
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Generalities on Moroccan fiscality

Source : BAM (2021)
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Fiscal taxes

Two main taxes : Income taxes (IT) and Value added tax (VAT)

IT : based on a a priori progressive scale set by law

Net taxable income range IT rates Amount to deduct

Until 30, 000MAD Exemption −
De 30, 001 à 50, 000MAD 10% 3, 000MAD

De 50, 001 à 60, 000MAD 20% 8, 000MAD

De 60, 001 à 80, 000MAD 30% 14, 000MAD

De 80, 001 à 180, 000MAD 34% 17, 200MAD

More than 180, 000MAD 38% 24, 400MAD

Source : [Royaume du Maroc, 2022]
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Fiscal taxes

VAT : Indirect tax since 1986

Not necessarily progressive among consumers : proportional with same
effet among population

VAT rates applied in Morocco : 0% for basic necessities, 7% , 10% , 14%
and 20%
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Subsidies

Social policies through direct and indirect transfers to fight against
poverty and reduce inequalities

A compensation system implemented to control the prices of some
commodities

Subsidized products : soft wheat flour, sugar, butane gas
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Subsidies

Table – Subsidies by product - 2019

Floor Sugar Butane gas
2012 2019 2012 2019 2012 2019

Subsidy (MAD/kg or liter) 0.83 1.55 2.5 2.85 7.5 3.75
Total compensation cost (in millions of MAD) 3,000 1,008 5,027 3,407 15,795 9,472

Source : [Ministère de l’Economie, des Finances et de la Réforme de l’Administration, 2022] ;

[Cours des Comptes, 2020] ; [Cours des Comptes, 2014].
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Subsidies

Subsidies to households via services provided for free by the government :
education and health

Direct or indirect subsidies : AMO, schools, Tayssir, ”1 million de cartables”

Other subsidies : Widows, divorced, unemployed, ...
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General framework

Adaptation of the micro-simulated approach developed in the
Commitment to Equity Assessment (CEQ) project to assess taxation and
public expenditure systems and their impacts on poverty and inequality
[Lustig and Higgins, 2012]

Applied to many countries in Latin America and in the MENA region : Tunisia
[Jouini et al., 2018], Egypt [Lara Ibarra et al., 2019], Jordan
[Inchauste and Lustig, 2017], and Morocco [Abdelkhalek and Ejjanoui, 2018] for
2012 and [Ehrhart et al., 2020] for 2017
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General framework

Component construction : 4 income levels, 2 taxes and 6 subsidies (direct
and indirect)

Final income by individual and household
Consumable income
Disposable income
Market income
Taxes : IT, VAT
Benefits : commodities, health, primary and secondary education, superior
education, other education and others
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Ponctual and distributional analysis

For Morocco and by areas (urban and rural)
Ponctual analysis

Monetary poverty (FGT) with relative poverty line zp = 0.5 median
Inequality (Gini, Theil)
Concentration indices [Kakwani, 1977]

Distributional analysis
Density functions
Stochastic dominance
Incidence curves
Lorenz and concentration curves
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Shapley decomposition - Principle

Decomposition method based on the Shapley value [Shapley, 1953] from
cooperative models of game theory

Allow to evaluate the contribution of components on welfare indices
through microsimulations of counterfactuals used to measure poverty and
inequality
Principle

Measure the marginal effect of the successive elimination of each of the components
taken one by one
Take the average of all the possible combinations of elimination because of the
pathdependence
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Shapley decomposition - Principe

Source : Authors
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Shapley decomposition - Principe

Source : [Azevedo et al., 2012a]
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Shapley decomposition - Method

Let a well-being indicator Y h for the individual h (h = 1, . . . ,H)

Y h is a function of N components chk (with k an element of the set

K = {1, . . . ,N}) such as Y h = f
(
ch1 , ch2 , . . . , chN

)
Let I , an index of interest, function of Y h such that I (Y 1,Y 2, . . . ,Y H) =

I
(
f

(
c11 , c12 , . . . , c1N

)
, f

(
c21 , c22 , . . . , c2N

)
, . . . , f

(
cH1 , cH2 , . . . , cHN

))
Let S ⊆ K and I (S) the value that the interest index takes on when the
components ck , k /∈ S remain unchanged between two states of nature (t)
(two periods or scenarios)
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Shapley decomposition - Method

Let ϕk be the marginal contribution of each of the N components ck to
the total variation of the interest index I between t = 0 and t = 1

Shapley’s method calculates the ck contribution as the weighted average
of the marginal contributions of the k components, I (S ∪ {k}) − I (S), for
any subset S (S ⊆ K − {k}) with Cardinal |S| = s

⇒ This marginal contribution therefore represents the change in I associated
with the addition of the k th component
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Shapley decomposition - Method

Pathdependence problem ⇒ Important to consider the order σ in which
the component k is added to the components already considered in S
such that σ = (σ1, σ2, . . . , σk−1, σk , σk+1 . . . , σN)

The contribution of the components included in S is measured by the
probability that the s first components of σ belong to S

This probability is obtained by considering a number of favorable cases
(numerator) over a number of possible cases (denominator)
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Shapley decomposition - Method

⇒ Shapley value of the component k , ϕk :

ϕk =
N−1∑
s=0

∑
s⊆K−{k}

|S|=s

s!(N − s − 1)!

N!
[I (S ∪ {k}) − I (S)]. (1)
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Shapley decomposition - Implementation

Interpretation : average is the contribution of each component to the
indicator of interest
Operationalization :

Generalization of the Shapley decomposition method by [Shorrocks et al., 2013]
Using adecomp Stata’s ado file developed by [Azevedo et al., 2012b]
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Data

Data from the 2019 wave of the Household Panel Survey (EPM) of the
Observatoire national du développement humain (ONDH)

- 16 793 households (58,44 % urban and 41,56 % rural)
- Several components were explored : income (24 sources), expenditures by product
(1,283), employment, socio-economic characteristics, ....
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Poverty by per capita incomes and expenditure and areas

FGT0 FGT1 FGT2
Market Income Morocco 0,226 0,075 0,037

Urban 0,231 0,072 0,033

Rural 0,217 0,080 0,043

Disposable Income Morocco 0,218 0,071 0,035

Urban Why ? 0,218 0,066 0,030

Rural 0,218 0,080 0,043

Consumable Income Morocco 0,220 0,070 0,034

Urban 0,221 0,066 0,029

Rural 0,219 0,078 0,041

Final Income Morocco 0,114 0,020 0,005

Urban 0,132 0,024 0,007

Rural 0,084 0,014 0,003

Expenditure Morocco 0,110 0,019 0,005

Urban 0,123 0,022 0,006

Rural 0,087 0,013 0,003

Source : Calculus done by authors from EPM 2019.



Inequality by per capita incomes and expenditure and areas

Gini Theil
Market Income Morocco 0,470 0,434

Urban 0,449 0,397
Rural 0,401 0,290

Disposable Income Morocco 0,438 0,369

Urban 0,418 0,338

Rural 0,380 0,253

Consumable Income Morocco 0,435 0,365

Urban 0,416 0,336

Rural 0,376 0,249

Final Income Morocco 0,378 0,284
Urban 0,367 0,296
Rural 0,272 0,159

Expenditure Morocco 0,359 0,252
Urban 0,343 0,234
Rural 0,280 0,135

Source : Calculus done by authors from EPM 2019.
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Stochastic dominance - Order 1
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Stochastic dominance - Order 2
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Distribution of IT and VAT by quintile and area



Distribution of subsidies by quintile for Morocco



Distribution of subsidies by quintile for Urban area



Distribution of subsidies by quintile for Rural area



Context, objectives and contribution
Moroccan fiscality : Some elements

Methodology and data
Results and discussion

Conclusion

Poverty and inequality
Distributional analysis
Contribution of Moroccan fiscality components

Lorenz and concentration curves : Morocco
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Lorenz and concentration curves : Urban area
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Lorenz and concentration curves : Rural area
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Concentration index by subsidy and area
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Shapley decomposition of welfare indices : Morocco
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Shapley decomposition of welfare indices : Urban
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Shapley decomposition of welfare indices : Rural
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Context, objectives and contribution
Moroccan fiscality : Some elements

Methodology and data
Results and discussion

Conclusion

Conclusion
To go further ...

Conclusion

Using the micro-simulated approach developed in the framework of the
Commitment to Equity Assessment for 2019

The Moroccan tax and subsidy system, taken together, is redistributive and
therefore reduces inequalities
Taken one by one, not all of these grants are progressive : higher education or
compensation
In terms of poverty, the tax and subsidy system in place contributes significantly to
the reduction of income poverty
Primary and secondary education, in addition to being a very progressive measure,
contributes greatly to the reduction of poverty and inequality, especially among the
poorest (rural area)
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Compare the evolution of these contributions between 2012 and 2019 and
determine the factors behind it

Further analysis of the impact of the abolition of the compensation
system : CGE and microsimulation
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Impact of income taxes on incomes - Urban poverty
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