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Abstract 
 

Inrecentyears,Moroccaneconomicgrowthhasacceleratedrelatively,buttax revenueshaveremained 
relativelystable(averaging20%ofGDP).Theunderutilizationofrevenuescomparedtothisincreasing trend 
stems from both the structure of the economy and the fiscal policy of the country. The predominance 
of the agricultural sector and the weight of the informal sector in the economy are factors that do 
not encourage the mobilization of tax revenues in Morocco. Several institutional and 
structuralfactorscontributetoanincreasingunderutilizationoftaxsourcesinMorocco.Thesefactors 
include:(i)thecomplexityoftaxcodes;(ii)theintensiveuseoftaxexpenditures,reducingthetaxbase; 
and(iii)insufficientintegrationoftheinformaleconomyintothetaxsystem.Thisstudyaimstoassess the 
fiscaleffortinMoroccoto evaluate to whatextentit is compatible withthe country's taxcapacity and to 
explore ways to increase these public resources. 
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Introduction 

Taxation is the primary source of funding for the state and also the essential instrument of economic 
andsocialpolicyindevelopingcountries.Reducingpovertyandprovidingpublicservicesarethemain 
objectives of strengthening the state's capacity, its accountability, and its ability to meet the 
expectationsofcitizens.Taxationalsocreatesconditionsforeconomicgrowththroughthecoverageof 
public expenditures and ensuring wealth redistribution to maintain social peace and promote human 
development. Taxation is a powerful tool available to public authorities, especially in developing 
countries, to steer economic policy towards achieving growth and economic and social progress. The 
economicroleoftaxationismanifestedinitsfunctionasatoolfor regulatingtheeconomy.According to 
economic theory, taxation has a significant influence on economic growth, employment, savings, 
investment,capitalformation,andotherkeyeconomicindicators.Marginaltaxratesimpacteconomic 
decisions, including the allocation of time between work and leisure, as well as the choice to seek 
employment or start a new business, save, and invest. High marginal tax rates can discourage 
individuals from working more or starting a business; they can also discourage businesses from 
investingorincreasingtheirinvestments.Indeed,numerousstudieshaveshownthathighmarginaltax rates 
hinder economic growth and impede business activities and investment. From a Keynesian 
perspective, taxation is always linked to state interventionism. While classical economists long 
advocatedforarepellentroleoftaxation,theadventofthe1929crisisallowedKeynesianismtopaint a very 
different picture of what fiscal policy can achieve. Thus, the role of taxation as a means to stimulate 
economic growth became prominent. Indeed, although theoretical consensus may not be entirely 
clear, taxation today stands as a significant instrument at the disposal of economic policymakers, 
impacting the choices of economic agents through multiple channels. 
In this context, the interest in this issue has seen countless developments, with the most obvious 
conclusioncallingforcautioushandlingofthisinstrumentofeconomicpolicy.Whilefindingtheoretical 
consensus may prove challenging, the international financial crisis that occurred towards the end of 
the two-thousands evolved into an economic crisis with significant effects on growth potential both 
internationally and nationally. It brought discussions about the role of taxation back to the forefront, 
particularlyinlightofthedegradationofbudgetarymarginsinseveralcountriesalongsideasignificant 
needtoinjectnewdynamicsintoinsufficientgrowth.Therefore,thefiscalperformanceofacountryis an 
important issue to consider, both in developed economies and in developing ones. 
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Thatiswhytaxreformshavebeenundertakenbymanycountries,especiallydevelopingones,overthe 
pastdecadetostrengthentaxrevenues.InMorocco,thepursuitoftaxsystemsadequateforeconomic and 
social structures is a concern to meet competitiveness and economic development goals. Tax 
revenuesarethemaincomponentofcollectedrevenues,amountingto27%ofGDPin2019.Thesetax 
revenuescontributetotheproperfunctioningofthestateandthereinforcementofitssocialcontract with 
citizens, as the tax reforms initiated since 1999 continue to seek efficiency and effectiveness for 
inclusive growth. 
The current Moroccan tax system has undergone several reforms since the mid-1980s. The primary 
objective of these reforms was to develop an efficient and more universalistic tax system. Indeed, 
Morocco embarked on a vast project of opening up to the outside world, fueled by the gradual 
dismantling of customs barriers following the signing of free trade agreements with numerous 
countries or significant economic zones. Today, with customs duties significantly reduced, direct and 
indirecttaxesconstitutethe bulkoftherevenues supportingthestatebudget.Duringthis period,the tax 
system has seen the introduction of: 

 ValueAddedTax(VAT)in1986; 

 CorporateIncomeTax(CIT)in1988; 

 GeneralIncomeTax(GIT)in1990,renamedasIncomeTaxsince2006. 
The first national tax conference in Morocco was held in 1999, which led to deliberations on 
mechanismsforsimplifying,enhancingefficiency,andharmonizingthetaxsystem.Sincethen,several 
measureshavebeenintroducedthroughfinancelawsbetween2000and2010(suchasupgradingtax 
legislationin1999-2003,VATreformin2005,publicationofthegeneraltaxcodein2007,CITreformin 
2008,andIRreformin2010,etc.).TheseadjustmentshaveallowedMoroccotoestablishataxsystem 
withthecharacteristicsofmoderntaxationbutwithoutfullyachievingtheassignedobjectivesofsocial 
equity and economic efficiency. 

Analyzing the tax system involves a better understanding of its structures and identifying the various 
taxesthatrepresentthepillarsofthesystemintermsofrevenue.AccordingtodatafromtheMinistry of 
Economy and Finance in 2019, VAT alone accounted for 36% oftax revenues, followed by CIT with 
20% and IR with 17%. These three combined taxes represent 73% of total tax revenues. 
Giventheimportanceofthistriptych,wewilllargelyfocusouranalysisonittoevaluateMoroccanfiscal 
effort.Ouraimistoshedlightontheoptimalbalancetoachievefortaxrevenuesononehand,andto 
determine the variables influencing thisfiscal effort on the other hand, in orderto optimize the fiscal 
variable and enable it to fully play its assigned role. 

The analysis of observed tax revenues is not entirely satisfactory, as a significant portion of these 
revenues depends on structural factors over which economic policy (fiscal policy and other 
componentsofeconomicpolicy)cannotactintheshortterm,whiletheresidualportion(fiscaleffort) is 
determined by factors largely dependent on economic policy. In other words, assessing to what 
extentadditionalrevenuescanbegeneratedrequiresansweringthefollowingquestion:Howdoactual 
taxrevenuesinMoroccocomparetoitspotentialleveldeterminedbystructuralfactors,i.e.,inrelation to the 
country's tax capacity? 

ThisstudyaimstoevaluatethefiscaleffortinMoroccoinordertoassesstowhatextentitiscompatible with 
the country's tax capacity and to explore ways to increase these public resources. 
In other words, we aim to provide answers to the following question: Can the Moroccan government 
increase its current level of taxation? To address this question and operationalize our research 
objective, a methodological approach has been adopted to measure fiscal effort in Morocco. It is 
structured into four parts: firstly, shedding light on the evolution of Moroccan taxation through the 
study of its stylized facts, including its components and trends at the national level, as well as 
benchmarking to assess these variables in the international context. Secondly, this work seeks to 
discusstheroleoftaxationintheeconomythroughareviewoftheoreticalandempiricalliteratureon 
thesubject.Thirdly,wewilldiscussthespecificationofthestochasticfrontierefficiencymodelandthe 
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selectionofexplanatoryvariablesthatwillcharacterizethemodel.Finally,wewillpresenttheanalysis of the 
results and the insights drawn from the study. 

 
ThefollowingsectionisdevotedtoexaminingdescriptivestatisticsoftheMoroccaneconomy.Suchan 
exercise should enhance understanding of the factors influencing fiscal potential in Morocco. This 
naturallyinvolvesahistoricaloverviewofkeyvariablesandpoliciesimplementedbypublicauthorities, 
aimed particularly at improving the level of tax revenue collection. Moreover, an assessment of 
Moroccanfiscalperformance incomparisonwithresults fromcomparableeconomies isanimportant 
prerequisite for measuring fiscal potential. 
In a more detailed manner, the first chapter will be devoted to discussing the stylized facts of the 
Moroccan economy through the analysis of the evolution of macroeconomic variables, particularly 
those that have a direct relationship with our subject, namely ordinary revenues and their 
disaggregated structure, elasticity, concentration, and coverage of public expenditures by these 
revenues. This analysis will allow us to contextualize our subject within the Moroccan context. 
In the second chapter, we will discuss the theoretical and empirical literature on the subject with a 
comprehensive review of the methods used to assess fiscal effort, as well as the divergences and 
convergences of studies on the topic. Lastly, in this chapter, we will present the variables used in 
estimating fiscal effort and their data sources. 
Thefinalchapterwillanalyzetheresultsofestimationsfromvariousmodelstoultimatelyexaminethe 
evolution of Moroccan fiscal effort, in order to draw conclusions aimed at improving Moroccan tax 
revenues. 

Chapter1:TaxationinMorocco:AnalysisandQuantitativeExamination 

InMorocco,thetaxsystemhasundergoneseveralreformssincethemid-1980s.Themainobjectiveof these 
reforms was to develop a modern tax system that is suitable for the economic and social evolution. 
These reforms have focused on the main categories of taxes and duties, leading to the 
implementationoftheValueAddedTax(VAT)in1986toreplacethetaxonproductsandservices,the 
introductionofCorporateIncomeTax(CIT)in1988,andtheestablishmentoftheGeneralIncomeTax (GIT) in 
1990, replacing various scheduled taxes and the complementary contribution. From 1980 to 
2015,ordinaryrevenueinMoroccoexperiencedanupwardtrendwithaslightdecreasein2009dueto 
theeffectsoftheglobaleconomiccrisis.Taxrevenuesconstitutedthelargestshareoftheserevenues, 
followedbynon-taxrevenues,whichcanbeattributed,amongotherfactors,tothepositiveeffectsof 
economic activity dynamics and tax reform. 
Moroccantaxationhasremainedafieldofperpetualreform.Witheachbudgetlaw,newmeasuresare 
introduced either to stimulate economic activity or to address specific concerns of certain economic 
sectorsorsocialcategories.Inotherwords,thistaxsystemisusedasaneconomicleverforincentivizing 
investmentingeneral(suchastheInvestmentCharterof1995)orinspecificsectors,suchasaffordable 
housingoroffshoring.Additionally,certainsectorsbenefitfromreducedtaxationrates(VATor CIT)or are 
exempted altogether (agriculture). This raises questions about the overall cost-effectiveness of 
thesetaxexpendituresandthepotentialdisplacementeffect theymayhavebyfavoringoneproductive sector 
over others. 

Ordinaryrevenues 

The analysis of the evolution of ordinary revenues reveals an upward trend, reaching a value of 
272476.51 by the end of 2019, representing an average annual increase of 6.2% during the period 
(1990-2000).Thisisincontrasttoavalueof8%fortheseconddecade(2000-2010)andavalueof4.4% during 
the last decade (2010-2019). This deceleration during the last decade is attributed to the variation in 
donations from the Gulf Cooperation Council (GCC) countries. 

During the studied period, the evolution of ordinary revenues is reinforced by a similar trend in tax 
revenues, with an average annual contribution of 88% during the studied period, followed by an 
averageannualcontributionof12%fornon-taxrevenues.Thesetwocomponentsrecordedrespective 
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values of5.8% and18% intermsofaverage annual growth for the period (1990-2000); 8.3% and35% for 
the period (2001-2010); and 4.4% and 14% for the last decade. Generally, the performances 
achievedbytheserevenuescanbeexplained,amongotherfactors,bythepositiveeffectsofeconomic 
activity dynamics and the fiscal reform implemented during the studied period. 

 
Figure1.1:Evolutionofordinaryrevenuesanditscomponents 

 
 
 
 
 
 
 

 

Source:Graphcreatedbyus,datasource:MinistryofEconomyandFinance(MEF) Table 1.1: 

Structure of ordinary revenues in % 
 

 1990-2019 1990-1999 2000-2009 2010-2019 

Tax revenue 87,7 87,6 87,1 88,8 

Non-taxrevenue 12,1 12,3 12,1 11,1 

Source:Graphcreatedbyus,datasource:MinistryofEconomyandFinance(MEF) 

Theevolutionofthecontributionoftaxandnon-taxrevenuesinthecompositionofordinaryrevenues 
highlightsthepredominanceoftaxrevenuecontribution,averaging88%inthecompositionofordinary 
revenues.Ontheotherhand,thecontributionofnon-taxrevenuesstandsataround12%forthesame 
period,emphasizingtheroleofeconomicactivityinformingthispercentage.Inotherwords,thisresult 
appears more natural as it is based on economic activity, highlighting the role of taxation as a robust 
means to provide substantial and sustainable resources. 

Taxrevenues 

With an average growth of 6% between 1990 and 2019, tax revenues increased fivefold between the 
two periods, reaching 238.24 billion dirhams in 2019. Over this same period, the evolution of tax 
revenuesshowedagenerally upwardtrend, with apositivelinearslopeovertheperiod. Expressed as 
apercentageofGDP,taxrevenuesshowagenerallyupwardtrendwithanaveragevalueof20%during the 
studied period, with the slope tending to become more pronounced for the second decade 
compared to that recorded for the period (2010-2019). 

Figure1.2:EvolutionoftaxrevenuesinMorocco 

Source:Graphcreatedbyus,datasource:MinistryofEconomyandFinance(MEF) 
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Thestructureoftaxrevenues 

Thestructureofthetaxsystemappearstohaveevolvedsignificantly.Inreality,thestructuralchanges that 
characterized Moroccan taxation in the late eighties, notably with the introduction of the value- 
addedtaxin1986,thecorporatetaxin1988,andtheincometaxin1990,haveledtoamodificationof the tax 
base. 

The structure of tax revenues reveals a distribution of contributions from taxes, both direct and 
indirect, customs duties, and registrations and stamps. During the studied period (1990-2019), these 
revenuesrecordedrespectiveaverageannualcontributionsamountingto35%,45%,11%,and6%.This 
showstheimportanceoftheweightofthefirsttwocategories,namelydirectandindirecttaxes.Direct taxes 
recorded contributions of 28% and 42% respectively in terms of average annual contribution 
duringthe period(1990-2000)beforetrendingupwardtoreachvaluesof39% and49% fortheperiod (2010-
2019).Thisincreasecameattheexpenseofadecreaseingrowthforrevenuesrelatedtocustoms duties, which 
recorded a value of 19% during the period (1990-2000) before reaching 4.5% for the period (2010-
2019). 

Figure1.3:Evolutionofthestructureoftaxrevenues 

Source:Graphcreatedbyus,datasource:MinistryofEconomyandFinance(MEF) 

Regarding registrations and stamps, they showed a significant improvement during both periods, 
recordingrespectivevaluesof4.8%and6.7%. Thisimprovement canbe attributedto the performances 
achievedbythevariouscomponentsofdirectandindirecttaxes,namelythosegeneratedbycorporate 
income tax (CIT), value-added tax (VAT), and individual income tax (IIT). In addition to the robust 
economic activity, the performance in terms of CIT partly stems from the tax rate reform reduced to 
30% (37% for the financial sector), accompanied by the broadening of the tax base through the 
elimination of deductions on capital gains from the sale of fixed assets and regulated provisions 
(investment provision, provision for mineral deposit replenishment, and provision for employee 
housing). 

Directtaxes 

Withanaveragegrowthof7%between1990and2019,directtaxesmultipliedsevenfoldbetweenthe 
twoperiods,reaching95.763billiondirhamsin2019.Overthissameperiod,theirevolutionshoweda 
generally upward trend, with a positive linear slope over the period. 

Figure1.4:Evolutionofthestructureofdirecttaxes 

Source:Graphcreatedbyus,datasource:MinistryofEconomyandFinance(MEF) 
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The analysis of the evolution of the structure of direct taxes reveals an identical contribution during 
the studiedperiod(1990-2019) fromthetwo maincategoriesofthese directtaxes, namely corporate 
income tax (IS) and individual income tax (IR), which amount to 45.2% and 44.7% respectively. Other 
directtaxeshaveshownstableevolutionwithanaverageof1.618billion,resultinginanaverageannual 
contributionof3.7%.Thegrowthrate ofthesetwo maincategories(ISandIR)variesduringthe three 
decadesstudied.Theyrecorded2%and7%respectivelyintermsofaverageannualgrowthduringthe first 
decade (1990-2000) before experiencing acceleration for IS and deceleration for IR during the second 
decade (2000-2010), with values of 3.8% and 0.2% respectively in terms of average annual growth. 
During the last decade (2010-2019), the growth rates of these two variables reversed. IS 
experiencedadecelerationof4pointswhilethebehaviorofIRincreasedbyonepoint.Forotherdirect taxes, 
their behaviors remained stable during the three decades. 

Indirecttaxes 

Duringthestudiedperiod(1990-2019),indirecttaxesshowedanupwardtrend,reachingavalueof 
117.59 billion in 2019. This value multiplied sevenfold between the beginning and the end of the 
period.Intermsofaverageannualcontribution,revenues relatedtoVATaccountedforanaverageof 68%, 
while those related to excise taxes (TIC2) recorded only 31%. 

Figure1.5:Evolutionofthestructureofindirecttaxes 

Source:Graphcreatedbyus,datasource:MinistryofEconomyandFinance(MEF) 

Indeed,despitetheincreaseinindirecttaxesobservedsincethereform,theyremainbelowthegrowth 
recordedbydirecttaxes.Introducedin1986,VATrevenuessawasharpincreasebetween1986-1992, 
averaging 12.6% annually, before decreasing to 6.8% between 1993-2019. As for excise tax (TIC) 
revenues,theyareleviedat60%onpetroleumproductsand35%ontobacco.Theirevolutionissimilar 
tothatofVATrevenues;theyexperiencedasignificantincreasebetween1980-1992,averaging12.6% 
annually, before decreasing to 7.4% between 1993-2019. 

Customsduties 

Like other emerging and developing countries, Morocco has been engaged in a process of liberalizing 
itseconomysincetheearly1980s.Theopeninguphasbeeninitiatedgraduallyandhassimultaneously 
ledtotheimplementationofcustomstariffreforms,aimingtopreparethenationaleconomytomeet 
thechallengeofthisstrategicchoice.Customsdutieshaveseenaremarkabledecrease,droppingfrom 21% 
of tax revenues in 1990 to 4% in 2019. This decline can be attributed to the effects of tariff 
reductions undertaken within the framework of free trade agreements concluded with various 
countries, notably the European Union, Arab countries, Turkey, and the United States. Additionally, 
Morocco's accession to the World Trade Organization (WTO) has played a significant role. 
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Figure1.6:Evolutionofcustomsduties 

 
Source:Graphcreatedbyus,datasource:MinistryofEconomyandFinance(MEF) 

 
Thedegreeofconcentrationoftaxrevenues 

Theconcentrationratiooftaxrevenuescorrespondstothesizeofacertainnumberoftaxescompared 
totheoverallsizeoftaxrevenues.Itisusedtocalculatethedegreeofdominanceofoneormoretaxes, notably 
to identify the possibility of a dominant position. The most commonly used method is the Herfindahl-
Hirschman Index (HHI),which measures market concentrationby summing the squaresof tax shares 
(usually multiplied by 100) of tax revenues. The calculation of the Herfindahl-Hirschman Index, which 
identifies the distribution of the tax burden across different taxes, is done by summing the squared 
shares of each tax (multiplied by 100). The higher the HHI of tax revenues, the more 
concentratedthetaxburdenisamongasmallnumberoftaxforms.Generally,astheHHIincreases,it 
indicatesanincreaseinthedegreeofconcentrationofthephenomenonbeingstudied.Inthisregard, 
particularinterestisgiventotheevolutionoftheHHIoftaxrevenues(individualincometax,corporate 
income tax, value-added tax, excise taxes, customs duties, registration and stamp duties, and other 
direct taxes) over the period 1990-2019. 

The analysis of the evolution of the degree of concentration of these main categories of taxes 
composingtaxrevenuesinMoroccoshowsanincreasingtrendwithapositivelinearslopeof0.75over the 
studied period (1990-2019). According to the conditions of the HHI index, it indicates a strong 
concentrationoftaxrevenuesbasedonthetaxesstudied.TheHHIincreasedfrom63%duringthefirst 
decadeto80%duringthelastdecade,withanaverageannualgrowthrateof1.3%duringthestudied period. 

Figure1.7:Herfindahl-HirschmanIndexoftaxrevenuesbetween1990and2019 
 

Source:Graphcreatedbyus,datasource:MinistryofEconomyandFinance(MEF) 

Taxation : an international benchmark 

Expressed as a percentageof GDP, ordinary revenues in Morocco are generally lower than the global 
average recorded over the period from 1993 to 2019. Indeed, with an average value of 24% of GDP 
overtheperiodexamined,ordinaryrevenuesinMoroccoaresignificantlylowerthantheglobal average of 
29.8% of GDP. However, they remain higher than the average of the group of countries with 
intermediate income, which stands at 19%. 
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These results change significantly when comparing the data related to tax burden (as shown in the 
followinggraph),expressedbytaxrevenuesasapercentageofGDP,overthesameperiodofanalysis. 
Indeed,whileordinaryrevenuesare,onaverage,lowerasaproportionofGDPcomparedtotheglobal 
averagebetween1993and2019,thetaxburden,ontheotherhand,appearstobe,onaverage,higher 
thantheglobalaverage.This observation highlights theactualweightoftaxation inMorocco,especially in 
terms of its degree of concentration. 

Figure1.8:OrdinaryrevenuesasapercentageofGDP(average1993-2019) 

 
Source:Graphcreatedbyus,datasource:MinistryofEconomyandFinance(MEF) Figure 

1.9: Tax burden (Average 1993-2019) 

 
 
 
 
 
 
 
 
 

 
Source:Graphcreatedbyus,datasource:MinistryofEconomyandFinance(MEF) 

Another indicator used to quantify the weight of taxation in the Moroccan economy is the Doing 
Business (DB) ranking. This includes, among other things, corporate income tax, social security 
contributionsandemployerpayrolltaxes,propertytax,transferduties,dividendtax,capitalgainstax, 
financial transaction tax, waste collection tax, motorvehicle taxes, road taxes, aswell as minortaxes, 
levies, or fees, and even value-added taxes when they are not recoverable. 

Figure1.10:Totaltaxrateonbusinessesasapercentageofprofit 

 
Source:Graphcreatedbyus,datasource:MinistryofEconomyandFinance(MEF) 
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Theindicatorchosentoquantifythisburdenisthetotaltaxrate,whichassessestheamountoftaxes, duties, 
and mandatory contributions that a business must pay during its second year of operation, expressed 
as a percentage of its profits. It appears that the cost of all taxes and duties borne by a medium-sized 
Moroccan enterprise amounted to 45.8% in 2020 (DB2018), which is generally higher than the global 
average of 43.7%. 

Thetax burden 

Theeffectivenessofthetaxsystemismeasuredbyitsabilitytogeneratesufficientresourcestocover state 
expenditures and contribute to economic growth, at least to the extent of reducing budget deficits 
and consequently reducing dependence on borrowing resources that lead to macroeconomic 
imbalances. Tax burden is undoubtedly one of the most controversial concepts in theoretical and 
empirical debates among public finance specialists and more broadly in financial economics. 
Commonly expressedas the ratiooftax revenues to grossdomestic product,this indicator provides a 
context and mechanism for directing the allocation of resources in an economy, particularly through 
taxincentives,andforalteringtheredistributionofincomeandwealth.Thebudgetaryandfiscalpolicy of a 
state determines the rate and base of different taxes and the tax burden applicable to different 
economic actors. 

Figure1.11:TaxburdeninMorocco 

 

Source:Graphcreatedbyus,datasource:MinistryofEconomyandFinance(MEF) 

The analysis of the evolution of the tax burden in Morocco reveals a rising trend during the first and 
second decades, with this indicator increasing from an average annual value of 18% to 20%, before 
registering a slight stability during the third decade with an average of 20.6%. 

Taxation:LowElasticity. 

Comparing the variations in tax revenues onone hand and thoseof GDP on theother hand, the fiscal 
elasticity coefficient expresses the system's ability to take advantage or not of economic growth, 
evolvinginmoreorlesssignificantproportionsrelative to thecreationofwealthintheeconomy.Above 1, the 
coefficient indicates a faster evolution of tax resources than that of GDP, and below 1, the opposite 
situation is suggested. 

During the studied period (1990-2019), this coefficient had significantly evolved, rising to 0.8 for the 
first decade (explaining the low evolution of tax revenues compared to that of GDP), before reaching 
anaveragevalueof1.1duringtheseconddecade.Thiscoefficientreflectsastablerelationshipbetween the 
two indicators composing it (GDP and tax burden). 

Figure1.12:EvolutionofFiscalRevenueElasticities 

Source:Graphcreatedbyus,datasource:MinistryofEconomyandFinance(MEF) 
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However,itisevidentthatsubsequently,thiscoefficienthasexperiencedadeteriorationduringthelast 
decade, falling below 1 (0.90). This indicates the necessity of a fiscal policy capable of maintaining 
stability between the two indicators. 

Thefollowingtablepresentsasummaryofthearithmeticaveragesoftheinstantaneouselasticitiesof tax 
revenues, by main categories, relative to non-agricultural value added. 

Table1.2:InstantaneousElasticitiesofTaxRevenuesRelative toNon-AgriculturalValueAdded 

Period 1990-2000 2001-2010 2011-2019 

DirectTaxes 1,19 0,46 0,95 

CorporateTax 1,32 1,31 0,72 

Income Tax 2,18 0,01 1,19 

OtherDirect Taxes 0,29 3,81 2,61 

CustomsDuties 0,4 -0,96 -0,19 

IndirectTaxes 1,33 0,79 0,74 

Value-AddedTax(VAT) 0,98 0,96 0,68 

ExciseTax 2,22 0,8 0,95 

RegistrationandStampDuty 0,92 0,66 1,18 

Source:Graphcreatedbyus,datasource:MinistryofEconomyandFinance(MEF) 

Atthelevelofdirecttaxes,itisobserved: 

There has been a decrease in the elasticity coefficient over the three decades. This result can be 
attributedtothedecreaseintheelasticitycoefficientoftheincometax(IR),whichdecreasedfrom2.18 
to1.19, along with a remarkable drop in thecorporatetax(IS) from1.32 in the first decadeto 0.72in 
thethirddecade.Asforindirecttaxes,between1990and2019,theaverageelasticityofindirecttaxes stood 
at0.96, decreasing from1.81 in1991to0.57 in2019,with anaverage elasticityof 0.88 forVAT and 1.34 
for other indirect taxes (TIC). This decline is attributed to decreases in both VAT and TIC elasticity, 
which were 1.29 and 3.12 respectively in 1991 before decreasing to 0.88 and 1.34 in 2019. Overall, 
these observations indicate a low elasticity. 

Now,whataboutthecoverageofstateexpendituresbytaxrevenues ? 

Alowcoverageofpublicexpenditures 

Taxation represents a significant means to finance the state budget while ensuring substantial and 
sustainable resources to indirectly stimulate economic activity through the multipliers of public 
spending. As for debt, its limits have been dramatically highlighted in the past on several occasions, 
promptinganypublicfinancerecoverypolicytosetreducingitsshareinstatebudgetfinancingamong its 
precise objectives. The evolution of the share of tax revenues in funding state expenditures, in 
relationtoothersourcesoffinancing,constitutesaprimaryobjectivetoensurethatthisshareisinline with 
the potential of economic activity. 

Figure1.13.Evolutionofthecomponentsofpublicexpenditures 

Source:Graphcreatedbyus,datasource:MinistryofEconomyandFinance(MEF) 
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Nevertheless, tax revenuesremainthe mainsourceoffinancing for the general state budget. Indeed, 
tax revenues represent 88% ofthe general budget revenues during the studiedperiod, while non-tax 
revenues cover only 12% during the same period. The evolution of the coverage rate of public 
expenditures by the two types of revenues, namely tax and non-tax revenues, shows an increasing 
trendforbothcategoriesduringthefirsttwodecades.Theiraverageannualvaluesincreasedfrom78% and 
10% during the first decade (1990-2000)to 83% and 12% during the seconddecade (2000-2010). 
However,thesetwovariablesexperiencedasignificantdecreaseduringthethirddecade(2010-2019), with 
their values reaching 76% and 10%, respectively. This justifies the increased reliance on public 
borrowing to finance the state budget during this last decade. 

 
Chapter2:LiteratureReview:TheoreticalandEmpiricalPerspectives 

 
The theoretical debate on the role of taxation is not new ; it has long captured the interest of 
economists who have debated the role and relationship of tax revenues with economic activity, 
particularly the theoreticalfoundationsofthe classical, neoclassical,andKeynesianschoolsregarding 
stateinterventionism.However,forthepurposeofourstudy,thefocusliesonoptimaltaxationtheory, which 
has been extensively developed by economists (Atkinson and Stiglitz, 1980; Auerbach, 1985; Ahmad 
and Stern, 1991;Myles,1995). Optimal taxation seeks tofind a tax systemthat minimizes the loss of 
collective welfare while respecting an exogenous budget constraint of the state. Optimal tax 
ratesdependonagents'preferencesandtheformsofthesebudgetconstraints,buttheydonotdirectly depend 
on parameters that determine production. One application of this principle is the production 
efficiency principle, discovered by Diamond and Mirrlees (1971): if a tax does not directly influence 
households'budgetconstraints,itsvalueshouldbechosensuchthatthetransformationratesbetween the 
good corresponding to that tax and other goods are equal across all sectors. 

For instance, in the case of perfect competition, constant returns to scale, and in the absence of 
external effects, the tax rates on intermediate goods should be zero. Lucas and Stokey (1983) 
demonstrate how the primal approach can be used to analyze optimal policy problems in a dynamic 
framework without capital.Subsequently, this approach was further developed in the works ofLucas 
(1990) and Chari and Kehoe (1991). Another theoretical development of optimal taxation theory 
concernsitsrelationshipwitheconomicgrowth,althoughtheformerismoreconcernedwithanalyzing 
households' preferences and budget constraints, and the latter with production and innovation. 
Ramsey (1928) introduced the theory of optimal saving. Koopmans (1965) and Cass (1965) 
incorporatedoptimalsavingchoiceintotheSolowgrowthmodel(1956),resultinginwhatisnowcalled 
theneoclassicaloptimalgrowthmodel.Thistheoryiswell-explainedintextbooksbyAghionandHowitt 
(1998),BlanchardandFisher(1989),BarroandSala-i-Martin(1996),Chiang(1992),Romer(2001),and 
Turnovsky(2000).Itisstillconsideredaninterestingframeworkforanalyzingtheimpactoffiscalpolicy on 
medium-term macroeconomic dynamics. Modern growth theory primarily focuses on production 
rather than household behavior. Therefore, its development does not significantly affect the main 
results of tax theory. 

However,somecontemporaryworksarequiteimportantinthecontextofthisresearch.Romer'sarticle 
(1986)sparkedawaveofresearchonendogenousgrowththeory.Rebelo(1991)discussestherolesof 
physicalandhumancapitalinRomer'sAKmodelsandgeneralizestheapproachtoY=AK.Barro(1990) 
introducespublicspendingoninfrastructureintoanendogenousgrowthmodel.D’AutumeandMichel 
(1993)showthatcomparedtoArrow'sanalysis(1962),Romer(1986)madeagoodcalibrationchoice, 
butdidnotconstructacompletelynewproductionstructure.AclassicstudyinthisdirectionisBarro's 
article(1974)onRicardianequivalence,whichdemonstratesthattheeffectofpublic spendingonthe 
economy is entirely independent of how the spending is financed, particularly the choice between 
taxation (immediate payment) and borrowing (future payment). This theory relies on an intuition 
initially developed by David Ricardo and reformulated by Barro, suggesting that the propensity to 
consume has both a cyclical component and a stable component. The former obviously depends on 
currentincomes,whilethelatterdependsonthecurrentperceptionoffutureincomesand,more 
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broadly,onthelifecycleofincomes.Itisthereforeclearlyacaseofrationalexpectations.Themodern 
applicationofthisconceptleadstotheconsiderationthatinthecaseofdeficit-financedfiscalstimulus, 
economic agents will anticipate the probability of future tax increases and increase their savings to 
prepare for them, thereby diminishing the effects of the traditional Keynesian multiplier. 

Bysubstitutingpublicdebtfortaxes,thegovernmentdoesnotchangethepresentvalueoffuturetaxes and, 
consequently, the households' permanent income. Another theoretical argument for optimal 
taxationistheLaffercurve,whichclaimstodemonstratetheexistenceofaceilingontaxrevenues.The 
disincentive effects on labor and savings from increasing tax rates would lead to a reduction in 
production volume. The increase in rates would eventually fail to compensate for the shrinking tax 
base, resulting in an absolute decrease in tax revenues. In other words, the higher the taxes rise, the 
more they undermine the market economy and, consequently, the tax system itself. A country's tax 
system destroys itself by surpassing a certain level of tax rates. 

FiscalPotentialAnalysis:ALiteratureReview 

Intheliteraturerelatedtofiscalpotential,therearetwomainfamiliesofmethodsforconstructingthe 
efficiencyfrontier:parametricmethodsandnon-parametricmethods.Intheparametricapproach,itis 
assumedthatthefrontiercanberepresentedby ananalyticalfunctiondependentonafinitenumber of 
parameters. The problem consists of specifying this function and estimating its parameters, either 
through statistical methods of econometrics or methods derived from linear programming. In non- 
parametricmethods,onthe other hand,aspecific analyticalformforthe frontierisnot specified,but 
rathertheformalpropertiesthattheproductionsetisassumedtosatisfy(Ambapour,2001).Thenon- 
parametricapproachstemsfromtheinitialworkofFarrellandinvolvestheuseoflinearprogramming 
techniques. The choice between the two approaches is not always easy. Bosman and Frecher (1992) 
recommend basing the choice on the knowledge of the technology of the sector under study. 

Non-parametricmeasurementtechniques 

Non-parametric methods construct the efficiency frontier directly from observations using linear 
programming techniques. They do not impose a priori form on the relationship between inputs and 
outputs; therefore, they do not allow for consideration of statistical error terms as opposed to 
parametric approach methods. The most popular non-parametric technique is Data Envelopment 
Analysis(DEA),whichisparticularlysuitedformeasuringtherelativeefficiencyoffirmswhenmultiple inputs 
are used to produce multiple outputs, and even more so when the production technique is uncertain 
or unknown. Therefore, it is particularly interesting in the case of banks or financial institutions. Its 
main drawback is that it is sensitive to measurement errors. 

Parametricmeasurementtechniques 

Parametric measurement methods specify the structural relationships between inputs and outputs, 
generallyusingaproductionfunction,acostfunction,oraprofitfunction.Thisfunctioncanbeoftypes such as 
Cobb-Douglas, Translog, or Fourier, and the production possibilities frontier can take three forms: a 
stochastic frontier, a thick frontier, or a distribution-free frontier (Weill, 2004). They thus assume that 
the set of production possibilities can be represented by a particular function whose 
parametersareconstant.The formofthetechnicalrelationshipbetweeninputs andoutputsisimposed 
apriori,andtheparametersofthisfunctionareestimatedusingeconometrics(Weill,2004).Parametric 
techniquesconsiderafirmtobeinefficientwhencostsarehigherorwhenprofitsarelowerthanthose 
generated by the most efficient firm in the market, after taking into account the error variable. The 
mostwell-knownparametricmethodsincludethestochasticfrontierapproach(SFA),distribution-free 
approach (DFA), and thick frontier approach (TFA). 
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Thestochasticfrontierapproach(SFA) 

This approach is based on the cost or profit frontier of the production function that relates inputs, 
outputs, and other factors. It allows identifying an error variable εit whose distribution is assumed to 
be different from that of the inefficiency term uit; it is also called an econometric frontier or a 
composite errorsmodel.Indeed, unlikenon-parametric methods,this methodtakes into account the 
presenceofrandomerrors.It isbasedonthe followingassumption:non-efficientobservations follow an 
asymmetric distribution(usually a standard normal distribution). Thus, inefficient observations must 
have a truncated distribution since they cannot be negative. Another assumption is that inefficient 
observations,aswellaserrors, are orthogonal to inputs andoutputs, meaning there is independence 
between these variables and the errors. Despite these assumptions, the distinction between random 
errorsandinefficientobservationsremainsquitechallengingtodetermine.Twomajorapproachesare used 
in the economic literature and are the most commonly employed to establish a production 
frontierandestimatetechnicalefficiency:oneisparametric,knownasstochasticfrontieranalysis(SFA), and 
the other is non-parametric, based on mathematical programming and known as data envelopment 
analysis (DEA). 

The main distinctive element of these two approaches lies in the assumptions regarding, on the one 
hand, the consideration of residuals (random factors), and on the other hand, the functional 
specificationornon-specificationoftheproductionfunction.Thus,eachofthesetwomethodsisbased 
onadifferentconceptionofconstructingthisefficiencyfrontier.However,theSFAmethoddecomposes 
theerrortermintotwoindependentcomponents.Thefirsterrortermisassumedtofollowacentered normal 
distribution, while the second follows a strictly positive normal distribution. 

TheEmpiricalStudies 

The literature on fiscal effort as a way to assess fiscal performance is vast. Despite the fact that the 
technique of panel data deals with the concept of averages while the stochastic frontier tax function 
deals with the concept of maximum, most studies have focused on the application of the stochastic 
frontier panel technique, confirming the robustness of these results. Lotz and Morss (1967) were the 
first to introduce the idea of fiscal effort using a cross-sectional dataset of 72 countries, namely GDP 
percapitaandtradeopenness.Theyestimatedinternationaltaxratiosforeachcountry.Basedonthe results, 
both variables were found to be significant, but a breakdown of countries based on income 
revealedthattheywere significant only in the caseof low-income countries. However, anotherstudy 
datingbackto1991,conductedbyLeuthold,usedpaneldataforthesub-SaharanAfricaregiontoshow that 
the share of trade relative to GDP had a positive impact on tax revenues, while the share of 
agriculture was negatively related to tax revenues. 

Alfirman(2003)estimatedtherevenuepotentialoflocalauthoritiesinthecaseofIndonesiausingthe 
stochastic frontier estimation method. The author shows that none of the local authorities have 
reached their revenue potential. He concludes that these administrations could increase their local 
revenuesby0.36%ofGDP.ThesameapproachwasusedbyDavoodiandGrigorian(2007),whofocused on 
factors explaining the low revenue ratio in the case of Armenia. These authors find that the 
persistence of the low revenue ratio in Armenia can be attributed to weak institutions. Furthermore, 
according to their results, the gap between the ratio of actually collected revenues and the potential 
level averages 6.4% of GDP over the period 1996-2006. 

Langford and Ohlenburg (2015) quantified the fiscal potential for a panel of 85 resource-poor 
economies. Using stochastic frontier estimation, the study found that the estimated fiscal effort for 
2009 varied from 38% in Guatemala to 90% in Sweden, with an average of 62% for all observations. 
Additionally,thisstudyalsoshowedthatthetaxpotentialinMoroccowas26.7%,representingafiscal effort 
of 88% in 2010. The IMF (2015) estimated fiscal potential in a similar study for a group of 113 
countries,including23countriesinsub-SaharanAfrica.Itemergedfromthisworkthatthemediansub- 
SaharanAfricancountrycouldpotentiallyincreaseitstaxrevenuesbyanadditional3to6.5percentage 
points.Intheirstudy,Birdetal.(2014)alsoattemptedtoestimatefiscaleffortfordevelopedcountries. 
Theyshowedthatnotonlyfactorssuchastherelativeshareofthenon-agriculturalsectorinthe 
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economy or the weight of imports and exports in GDP are important, but also other parameters such 
asgovernmentefficiency,politicalstability,absenceofviolence,ruleoflaw,andcontrolofcorruption 
positively affect the level of revenue collected. 

For the case of ECOWAS countries, Ndiaye and Korsu (2011) used the stochastic frontier estimation 
methodforaggregatedpublicrevenuessuchasdirecttaxes,indirecttaxes,exportstaxes,andalltaxes 
combined.Theyfoundthattheliteracyratehasapositiveeffectonallcategoriesoftaxesconsidered, 
financial depth (M2/GDP) has a positive effect on indirect and export taxes, the agricultural share of 
GDP has a negative effect on direct and indirect taxes, and openness to imports and GDP per capita 
havepositiveeffectsonexporttaxes.Additionally,theauthorsshowedthatallECOWAScountriesare below 
their fiscal capacities. Gupta's study (2007) on 105 developing countries yielded similar results to 
those of Chambas and Brun (2010) regarding the sign of the agricultural sector's share and the 
import-to-GDPratio.Furthermore,theauthordemonstratedthatsomestructuralfactorssuchasGDP per 
capita and foreign aid have a positive effect on the ratio of public revenues. However, in most 
specifications,variablesmeasuringpoliticalstability,corruption,andthosedescribingfiscalpolicyhave no 
impact on the ratio of taxes to GDP. 

Furthermore, this study indicates that in several sub-Saharan African countries, the level of revenue 
collection exceeds the potential, unlike some Latin American countries where it falls below potential. 
PessinoandFenochietto(2010)examinedthedeterminantsoffiscaleffortfor96developingcountries, 
including Senegal. Using the stochastic frontier technique, this study corroborates Gupta's analysis 
(2007)onthe signofthetradeopennessrate,GDPpercapita,andtheshareofthe agriculturalsector 
inGDP.However,inadditiontothesevariables,theauthorsfoundapositivesignforpubliceducation 
spending as a percentage of GDP and a negative sign for inflation, the GINI coefficient on income 
distribution, and the corruption perception index. According to the results of this study, the tax 
pressure established at 16.1% in Senegal in 2001 could potentially range between 23% and 26.5%. 
Later,in2013,theseauthorsexpandedtheirstudyfrom96to113countriesandshowedthatin2011, 
thetaxrateof19.4%couldbeincreasedto26.8%,representingafiscaleffortof7.4percentagepoints for 
Senegal. 

The same methodology was used by Ndiaye and Korsu (2011), who studied the determinants of tax 
revenues in ECOWAS countries and then constructed a fiscal effort indicator for these countries. The 
authors employed the stochastic frontier estimation method while considering disaggregated public 
revenuessuchasdirecttaxes,indirecttaxes,exporttaxes,andalltaxescombined.Theresultsrevealed that 
the literacy rate has a positive effect on all categories of taxes considered, financial depth (M2/GDP) 
has a positive effect on indirect taxation and taxation related to exports, the agricultural share of 
GDP has a negative effect on both direct and indirect taxes, and the openness of economies to 
imports and GDP per capita have positive effects on export taxes. Additionally, the authors 
demonstratedthatallECOWAScountriesarebelowtheirfiscalcapacities.Inrecentyears,Langfordand 
Ohlenburg(2015)quantifiedthefiscalpotentialforapanelof85economieswithlownaturalresource 
endowments. 

Using stochastic frontier estimation, the study found that the estimated fiscal effort for 2009 varied 
from 38% in Guatemala to 90% in Sweden, with an average of 62% for all observations. Additionally, 
thisstudyalsoshowedthatSenegal'staxpotentialwas25.5%,resultinginafiscaleffortof74%in2010. The 
IMF (2015) estimatedthe fiscalpotential ina similar study foragroup of113 countries, including 23 
countries from sub-Saharan Africa. The findings suggest that sub-Saharan African countries could 
potentially increase their tax revenues by an additional 3 to 6.5 percentage points. Bird et al. (2014) 
alsoattemptedtoexpandthesimplemodeloffiscaleffortbydemonstratingthatnotonlyfactorssuch 
astherelativeshareofthenon-agriculturalsectorintheeconomyortheweightofimportsandexports inGDP 
are important, butalso other parameters suchas government effectiveness, political stability, 
absenceofviolence,ruleoflaw,andcontrolofcorruptionhaveapositiveimpactonthelevelofrevenue 
collected. 
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Methodology 
 

Fiscal effort assesses the effectiveness of all economic policy measures undertaken to mobilize tax 
revenues ; the reference situation corresponds to the adoption of international best practices. The 
resource component of revenues, i.e., the public revenues directly generated by natural resources 
(miningproducts),isexcludedfromthescopeofthefiscaleffortevaluationduetoitsexogenousnature to 
revenue mobilization policy. 

The parametric stochastic approach finds its utility. Initially proposed by Aigner, Lovell, and Schmidt 
(1977) and Meeusen and Van Den Broek (1977), and improved by Jondrow et al. (1982), it allows for 
theestimationofspecifictechnicalefficiencyscoresforeachfirm(countries).Theintegrationofthese 
random effects is done by decomposing the error into two terms: an inefficiency component and a 
random error component combining measurement errors and exogenous shocks. The random 
component follows a symmetric normal distribution, while the inefficiency component follows a 
positivelydefinedasymmetricdistributionforacostfunctionandnegativelyforaproductionfunction. It 
thus allows estimating a frontier function that simultaneously takes into account the random error 
andafirm-specificinefficiencycomponent.Figure2illustratesthischaracteristic.Inthisexample,firm 
C1showsaninefficiencyu1andafavorableexogenousshockv1,greaterthanu1,placingitbeyondthe 
efficiency frontier. On the other hand, the inefficiency u2 of firm C2 is worsened by an unfavorable 
exogenousshockv2,situatingitfurtherbelowtheefficientfrontier,asinGuardaandRouabah(1999). 

 
Figure2.1:GraphicalRepresentationoftheStochasticProductionFrontier 

 

Source:GuardaetRouabah(1999) 

Therefore,theproducermustmakeatrade-offforbothfirmsso thatitsoutputlieswithintheefficiency curve in 
Zones A1 and A2, either by minimizing the output Y for firm C1 or by increasing the inputs X for firm 
C2. 

The approach adopted in this study is inspired by the works of Aigner, Lovell, and Schmidt (1977), 
Battese and Coelli (1995),Kumbhakar and Lovell (2000), Kumbhakar et al. (2014), and Greene (2005), 
who have developeda methodology for stochasticfrontier efficiency analysis.The reasoningofthese 
authorsisbasedontheassumptionthatproductionissuboptimal.Theyproposeamorerealisticview than 
that of neoclassical economics by considering the possibility that firms make errors in the production 
process. They specify a model in which production is affected by inefficiency associated with the 
mistakes made by the firm. For our case, production in the models we adopt is represented 
bytaxrevenuesasapercentageofGDP.Incomparisonwithasimpleregressionmodel,theSFAmodel differs 
in terms of estimating the error term. In a simple regression model, the error term fully represents 
inefficiency, which can be positive or negative. This indicates that a country may deviate from the 
estimated average tax revenues either downwards or upwards. 
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Thefrontierdeterminesthemaximumtaxrevenuesthatcanbecollected,giventhelevelofstructural 
factorsfortaxmobilization.Thismodelallowsforestimatingtheoverallfiscaleffortofacountrybased 
onbestpracticesobservedinthesamplecountries.However,theSFAmodelestimatesanon-negative error 
term, ensuring that actual revenue cannot exceed the optimal maximum revenue (Pessino and 
Fenochietto,2010; Cyan et al., 2013). Therefore, the use of the SFA model enables us to estimatethe 
fiscal effort in Morocco and assess its evolution over time. Furthermore, Moroccan fiscal effort could 
be compared to estimates of fiscal effort from other countries in the panel with similar economic 
characteristics.Inthisstudy,weestimatefiscaleffortusingtwoSFAmodels:theinefficiencymodelby 
BatteseandCoelli(1995)andthelatestinnovation,themodelbyKumbhakar,Lien,andHardker(2014). 

This model allows for disaggregating the overall fiscal effort into a persistent fiscal effort due to 
economic policy decisions and a time-varying fiscal effort associated with the efficiency of the tax 
administration responsible for tax collection. 

 
Thestochasticfiscalfrontierforthepaneldatasetcouldbedefinedasfollows: 

𝑌𝑖𝑡=exp(𝛽𝑋𝑖𝑡+𝑣𝑖𝑡−𝑢𝑖𝑡) (2.1) 

Where𝑌𝑖𝑡is the tax-to-GDP ratio for the(𝑖 = 1,2,…,𝑁)country at the t period (𝑇 = 1,2,…,𝑇), 𝑋𝑖𝑡is 

thevectorofinputvariablesaffectingthetax-to-GDPratio,βisthevectorofunknownparameters.The 
composite error term could be decomposed into two parts: vit and uit, where uit is the inefficiency 
term which is non-negative. According to the model, this inefficiency is interpreted as a lack of fiscal 
effort. vit isthe statistical noiseor random shockthattakes a positiveor negativevalue. Additionally, vit 
follows a normal distribution with a mean μ and variance 𝜎2. Both vit and uit are statistically 
independent.Jondrow,KnoxLovell,Materov,andSchmidt(1982)introducedthemostcommonlyused 
method, by which the estimates of vit and uit can be separated from the estimated composite error; 
and, according to the literature, this study also uses the same method to separate fiscal inefficiency 
and statistical noise. According to the model, technical efficiency is the ratio of observed real 
production to potential production (Kumbhaker & Knox Lovell, 2000), and to adhere to this principle, 
fiscaleffortistheratioofobservedrealtaxrevenuetoestimatedtaxcapacity,andshouldfallbetween 
zeroandone.Thismeansthatasacountry'sactualtax-to-GDPratioapproachesitstaxcapacity,fiscal effort 
approaches one. Thus, fiscal effort is given by : 

 

𝑇𝑎𝑥 𝑒𝑓𝑓𝑜𝑟𝑡=
 𝑌𝑖𝑡  

exp(𝛽𝑋𝑖𝑡+𝑣𝑖𝑡) 

 

exp(𝛽𝑋𝑖𝑡+𝑣𝑖𝑡−𝑢𝑖𝑡) 

(2.2) 

= 
exp(𝛽𝑋𝑖𝑡 +𝑣𝑖𝑡) 

=exp(−𝑢𝑖𝑡) 

The model by Battese and Coelli (1995) assumes that the fiscal inefficiency term is a function of 
explanatory variables beyond the government's control. This can be specified as follows: 

𝑢𝑖𝑡=𝛿𝑍𝑖𝑡+𝑊𝑖𝑡+𝑣𝑖𝑡−η𝑖−𝑢𝑖𝑡 (2.3) 

WhereZitrepresentsthevectorofexogenousvariablesandWitisarandomvariablefollowinganormal 
distribution with zero mean and variance 2. In contrast, the model by Kumbhakar, Lien, and Hardker 
(2014) considers two sub-components of uit that separate the country effect from inefficiency. 
Therefore, under this model, the equation could be specified as follows: 

 
𝑇𝑎𝑥𝑖𝑡=𝛼+𝛽𝑋𝑖𝑡+𝜇𝑖+(2.4) 
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AsexplainedbyKumbhakaretal.(2014),thismodelconsistsoffoursub-componentsoftheerrorterm. μi is 
the country effect and vit isthe standard white noise.The last two components −ηi>0 and -uit>0 are 
inefficiency terms representing respectively a persistent country-specific inefficiency and a time- 
varying technical inefficiency. Kumbhakar et al. (2014) recommend using a three-step procedure to 
estimate the error term components using panel data. 
The first step involves running a standard generalized least squares (GLS) model with random effects 
toestimatethecountryeffectsandtheerrorterm.Inthesecondstep,thetime-varyinginefficiencyuit 
ispredictedusingtheerrortermestimatesobtainedinthefirststep.Theyusedthestandardstochastic 
frontier technique for this purpose, and the prediction is calculated using the formula proposed by 
Jondrowetal.(1982).Inthethirdstep,thecountry-specificinefficiency−ηiisestimatedusingthesame 
stochastic frontier model as in the second step and using the estimated country effects fromthe first 
step. Finally, the overall technical efficiency (TE) is calculated as: 

 
ETglobal=Time-varyingefficiency×Persistentefficiency 
ET=TechnicalEfficiency(inourcase,itrepresentsfiscaleffort) 

 
VariablesandData 

Variable Selection 

Estimatingafiscalpotentialequationrequiresmobilizingcertainstructuralfactorsthatcandefinethe 
level of tax revenues a country can collect. The goal is to predict the maximum level of tax revenues 
that the country can generate, taking into account its specificities. 

Inthissense,itisdifferentfromfiscalperformance,whichislinkedtoitscapacitytocollecttaxes.Thus, fiscal 
performance can be influenced by political decisions when adopting tax laws and the quality of 
institutions (quality of bureaucracy, corruption) overseeing tax collection. 

Therefore, by improving its performance, a country can reach its fiscal potential or tax capacity. The 
dependent variable in our analysis is public tax revenues as a percentage of GDP, drawn from the 
dataset on public revenues from December 2019 published by the International Centre for Tax and 
Development (ICTD). The tax-to-GDP ratio includes all tax revenues collected by the government 
throughdifferent typesoftaxes but excludesrevenuesderivedfromresources andsocialcontributions. 

To remainconsistent withthe literatureonfiscalpotential,the evaluation ofbothfiscalpotentialand 
fiscaleffortinthisstudyreliessolelyonstructuralvariables,namelythelogarithmofGDPpercapita.A 
highnationalincomeimpliesabroadtax base.Moreover,thedemandforpublicgoodsincreaseswith the 
level of development (Wagner's law), particularly due to social insurance requirements (Rodrik, 
1999). The coefficient sign of GDP per capita should thus be positive. The composition of output is 
represented by the share of agriculture in GDP, and trade openness is represented by the shares of 
imports and exports. Other economic variables include inflation, the external debt stock as a 
percentageof gross national income, and domestic credit provided by thefinancial sector. Additionally, 
weincludethreeothernon-economicvariables:agedependency,theGinicoefficient,andthelevelof 
education. It is important to note that the level of education can be considered as a widely used 
explanatory variable to assess tax capacity, assuming a positive relationship between these two 
variables.ThelastvariableusedinthisstudyistheshareoftheinformalsectorasapercentageofGDP, sourced 
from the estimation by Medina and Schneider (2018), and it has been used as an exogenous 
variableinthemodelofBatteseandCoelli(1995)toexplaininefficiency.Table3.3intheannexpresents the 
descriptive statistics of all explanatory variables. 

 
Chapter3: Results 

Firstly, to justify the validity of using the SFA model, a normality test was conducted by examining 
whether the residuals from ordinary least squares (OLS) estimation exhibit a negative bias. As shown 
in Figure 3.2 in the appendices, the skewness of the error term is -0.02, which is consistent with the 
specification of the SFA model. 
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ResultsofthestochasticfrontierestimationusingtheBC(95)model: 

Next,asindicatedintheprevioussection,weusedtheBatteseandCoelli(1995)modeltoestimatethe fiscal 
effort of the group of middle-income countries, including Morocco. The first part of Table 3.1 (below) 
shows the results of the stochastic frontier estimation related to this model, and the second 
partcorrespondstotheinefficiency,wherethelatterisdeterminedbasedontheshareoftheinformal sector 
in the economy. According to the results of this estimation, the majority of the coefficients of 
thevariablesaresignificant.ThesignofthevariableGDPpercapitaispositiveandsignificant,justifying the 
fact that higher income levels generate higher tax revenues. Considering the argument that the 
fiscalsharelevelcouldaffectGDP,theshareofagricultureinGDP hasanegativerelationshipwithtax 
revenueswithasignificantlevelof1%.Thisisparticularlyevidentindevelopingcountriesduetotheir 
subsistencenatureandlowproductivity intheiragriculturalsectors.However,theshareofexportsin GDP 
has a positive and significant relationship with tax revenues, as it is a well-organized sector and also 
contributes to the economy's enrichment as an element of overall demand. On the other hand, 
theshareofimportsinGDPhasanegativerelationshipwithtaxrevenues,aligningwithalargepartof the 
economic literature advocating for the use of local products to boost economic activity and 
employment. The level of development of the financial sector, represented by the share of domestic 
creditprovidedbythefinancialsectorasapercentageofGDP,isalsoanimportantdeterminantoftax 
revenues. 
Thecoefficientassociatedwiththisvariablehasapositiverelationshipwiththeindependentvariable, 
indicating that the development of the financial sector is essential for increasing tax revenues in 
developing countries, as it enables the recording of financial transactions through financial systems 
where the information collected could be used for tax purposes. Another variable with a negative 
relationship with the independent variable is external debt as a percentage of GDP. This means that 
increasing debt weakens tax revenues due to its negative role in economic activity. The level of 
education is a significant determinant and has a negative relationship withtax revenues, whichis not 
consistent with previous tax literature, which argues that a well-educated society may better 
understand the importance of paying taxes for the provision of public goods. Income inequality 
represented by the GINI index is not a determinant factor of tax revenues, but the age dependency 
variable is negatively associated with tax revenues. The informal sector as a variable explaining the 
inefficiencytermispositive,indicatingthatalargerinformalsectormakesthetaxsystemlessefficient, which 
is characteristic of developing countries. 

Then,thisfiscalefficiencywascalculatedaccordingtotheformulapresentedbyJondrowetal.(1982). 
 

Table3.1:Stochastictaxfrontiermodel:BC(95) 

Source:EstimationperformedusingStatasoftware,author'scalculation. 
*p<0.1,**p<0.05,***p<0.01 
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ResultsofstochasticfrontierestimationbytheKumbhakar,Lien,andHardaker(2014)model 

As indicated in the methodology section, the fiscal effort in this model is predicted following a three- 
stepprocedure.Thefirststepinvolvesthestandardestimationofrandomeffects.Afterpresentingthe 
results of this estimation in Table 3.1, we will directly comment on the results of the second step. 

Table3.2:Stochastictaxfrontiermodel:KH(2014) 

Source:EstimationperformedusingStatasoftware,author'scalculation. 
*p<0.1,**p<0.05,***p<0.01 

 
Thetable(3.2)presentstheresultsofestimatingfiscalinefficiencyusingSFA models.Thefirstcolumn 
displays the estimated results of time-varying fiscal inefficiency, while the second column shows the 
resultsofcountry-specificfiscalinefficiency.Theresultsindicatethatalltermsofinefficiency,whether time-
varyingorpersistence-related,aresignificantandreflecttheimportanceofthiserrorterm.These findings 
are consistent with the conclusions of the study by Brun and Diakite (2015) on Sub-Saharan African 
countries, which suggests that fiscal gaps in these countries depend more on policy decisions (laws, 
tax reforms) than on the performance of tax administration agents. 

Thevariationintotalerrortermduetotime-varyinginefficiencyisrelativelyhighcomparedtothatdue 
topersistence.Asinthepreviousmodel,weusedtheformulabyJondrowetal.(1982)topredictboth time-
varying efficiency and country-specific efficiency values. Finally, we calculated the overall fiscal 
efficiency by multiplying these two subcomponents. 

Table3.3:DistributionoftheWeightofModel-relatedInefficiency:KH(2014) 

Source:EstimationperformedusingStatasoftware,author'scalculation. 
 

This table presents the distribution of the weight of technical inefficiency components derived from 
the estimation. These correspond to the nature of inefficiency in the total composition of the error 
term.Forexample,variableefficiency(TERklh)correspondstothefiscalgapmoredependentonpolicy 
decisions (laws, tax reform), while persistent fiscal efficiency (TEPklh) corresponds more to the fiscal 
gap dependenton theperformanceoftaxadministration agents.Theresultsof the tableabove show that 
inefficiency related to fiscal policy decisions is more significant than that related to the management 
mode of tax administration. Given that our main concern is to examine fiscal effort in Morocco, we 
dedicate the following section to discussing the estimations of fiscal effort in Morocco. 
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EstimationofFiscalEffortinMoroccousingSFAModels 
 

According to the results presented in the table below, the evolution of Moroccan fiscal effort during 
the studied period shows that there is not a significant difference between the two methods used to 
estimateMoroccanfiscaleffort.Itremainsaround30%,indicatingthattheeffortsdeployed,whether 
through fiscal policies or tax administration management, are still underutilized. 

 
BasedonthefiguresgeneratedbytheKumbhakar,Lien,andHardaker(2014)model,bothcomponents, 
whetherresidualorpersistence-related,respectivelyaveragearound0.90and0.86duringthestudied 
period. This suggests that Moroccan fiscal policy implementation and tax collection methods remain 
farfrombestpractices.Thegapinfiscaleffort,whichhadrelativelydecreasedoverthepastfouryears 
(2016,2017,2018,and2019),hascontributedtotheimprovementinGDPduringthesameperiod(see Graph 
100). The recent decrease in tax revenues can be attributed to the decline in structural fiscal 
capacity, which decreased from 25% of GDP in 2008 to 20.6% of GDP in 2019. This decline may be 
explained by the underutilized fiscal effort during this period. Despite the reforms implemented to 
improve tax revenues, the effectiveness of fiscal mobilization policy in Morocco remained stable, 
preventing a stronger convergence of actual tax revenues towards a growing structural potential. 

Table3.4:EstimationofFiscalEffortinMoroccousingSFAModels 

Source:EstimationperformedusingStatasoftware,author'scalculation. 
 

Conclusion 

The present study has allowed for the evaluation of the fiscal potential in Morocco. The evolution of 
thetaxburdeninMoroccorevealsanincreasingtrendduringthefirstandseconddecades,risingfrom 
anaverageannualvalueof18%to20%beforestabilizingslightlyduringthethirddecadeatanaverage 
of20.6%.In2008,thisindicatorpeakedat25%beforedecreasingto20%in2019.However,theweight 
ofthetaxescomposingthetaxrevenuesshowsadifferentevolutionovertime,notablyinfluencedby fiscal 
measures and efforts made by the administration. 
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Figure3.1:EstimationofFiscalEffortinMoroccousingSFAModels 
 

Source:EstimationperformedusingStatasoftware,author'scalculation. 
The stochastic frontier efficiency models approach hasbeen adopted, considering the latest theoretical 
andempiricaladvancementsinthisfield.Theresultsalsoindicatethatthereissufficientfiscalspaceto be 
tapped into to meet the growing needs of Morocco in terms of development expenditures. 
Consequently, the Moroccan government should make efforts related to revenue collection by 
modernizingproceduresandmeanstofacilitatetaxcollection.Effortsshouldalsobedirectedtowards 
designing effective tax policies to fully exploit this fiscal maneuvering room. 

However, measures aimed at improving fiscal effort should be implemented with a greater focus on 
integrating the informal sector and combating exemptions granted by the state, particularly to 
agricultural activities, and phenomena of tax evasion. Although the integration of these sectors is 
challenging, estimates made during the latest fiscal conferences in 2019 indicate that less than 1% of 
companies alone finance 80% of corporate tax, and 73% of income tax is borne solely by employees. 
This necessitates further studies to quantify the efficiency of each tax category (VAT, corporate tax, 
income tax, etc.) and to analyze the impact of changes (increases or decreases) in these taxes on the 
Moroccan economy. 
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