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CENTRE OF PLANNING AND ECONOMIC RESEARCH (KEPE)

The Centre was initially established as a research unit, under the title 
“Centre of Economic Research”, in 1959. Its primary aims were the sci-
entific study of the problems of the Greek economy, the encouragement 
of economic research and cooperation with other scientific institutions.

In 1964, the Centre acquired its present name and organizational 
structure, with the following additional objectives: first, the preparation 
of short, medium and long-term development plans, including plans for 
local and regional development as well as public investment plans, in 
accordance with guidelines laid down by the Government; second, the 
analysis of current developments in the Greek economy along with ap-
propriate short and medium-term forecasts, the formulation of proposals 
for stabilization and development policies; and, third, the additional ed-
ucation of young economists, particularly in the fields of planning and 
economic development.

Today, KEPE is the largest economics research institute in Greece, fo-
cuses on applied research projects concerning the Greek economy and 
provides technical advice to the Greek government and the country’s 
regional authorities on economic and social policy issues.

In the context of these activities, KEPE has issued more than 700 publi-
cations since its inception, and currently produces several series of pub-
lications, notably the Studies, which are research monographs; Reports 
on applied economic issues concerning sectoral and regional problems; 
Discussion Papers that relate to ongoing research projects. KEPE also 
publishes a tri-annual review entitled Greek Economic Outlook, which 
focuses on issues of current economic interest for Greece. 
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PREFACE

Long-persisting challenges in terms of fiscal aggregates, alongside re-
cent developments in the public budget associated with the COVID-19 
pandemic, underline the importance of investigating the response of tax 
revenues to prevailing economic conditions and implemented discretion-
ary tax measures in Greece. Revenue response information of this kind is 
essential for effective tax revenue management, as well as for monitoring 
and forecasting Greek governments’ public revenues, which is a prerequi-
site for the implementation of accurate tax measures and the conduction of 
sustainable fiscal policy in the country. Related knowledge should be de-
tailed and obtained at a disaggregated level, at least, for the major tax cat-
egories, with the aim to enhance the associated benefits in terms of accu-
racy and adequacy. 

The present Study focuses on the Value Added Tax (VAT), given the sig-
nificance of the related revenues, upon which governments have come to 
heavily rely during times of favourable economic conditions as well as dur-
ing episodes of severe crises and extraordinary disturbances. The funda-
mental research idea underlying the present Study is to provide an inclu-
sive analytical framework for systematically studying the response of VAT 
revenues to changes in macroeconomic aggregates and implemented 
policy measures in Greece, i.e., for a comprehensive analysis of VAT rev-
enue buoyancy and elasticity in the country. To this end, key conceptual 
and theoretical aspects are analyzed, associated institutional and legisla-
tive dimensions are explored, and sophisticated methodological and tech-
nical applications are carried out. The basic analytical framework is com-
plemented with an extended review of the related literature and an investi-
gation of selected specific VAT-related issues. The provision of a cohesive 
and wide-ranging analysis is expected to assist fiscal authorities seeking a 
more integrated VAT policy. 

The obtained particularly rich and robust findings, which are consistent 
with economic rationales, strengthen the methodological choices made 
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and the overall analytical framework adopted for the purposes of the Study. 
The synthesis of all the novel and contributive elements is conducive to 
better interpreting the obtained results and to drawing sound conclusions 
with major implications. The latter justify the formulation of several recom-
mendations for policy and associated research conduction in the future.  

PANAGIOTIS G. LIARGOVAS
Chairman of the Board
and Scientific Director

CENTRE OF PLANNING AND
ECONOMIC RESEARCH
May 2025
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The aim of the present Study is to provide scholars and fiscal author-
ities with an inclusive framework for a thorough analysis of the response 
of VAT revenues to changes in macroeconomic aggregates and imple-
mented policy measures in Greece, i.e., for a comprehensive analysis of 
VAT revenue buoyancy and elasticity in the country. The analysis is en-
riched by the investigation of selected VAT-related issues. By synthesiz-
ing a wide range of conceptual, theoretical, institutional/legislative, and 
methodological/technical dimensions, the Study can be considered to 
constitute a handbook on VAT revenue response, which could be par-
ticularly helpful in several settings and contexts for research, academic, 
and policy purposes. Furthermore, it can be considered to constitute a 
unique, comprehensive, and multifaceted study for the case of Greece. 

The writing of the main body of the Study was completed in Febru-
ary 2024. We thank the anonymous internal referee. We are also thankful 
to the two anonymous external reviewers, whose useful and construc-
tive comments and suggestions helped to improve and enrich the con-
tent of the Study. We acknowledge the assistance of the General Ac-
counting Office of the State in providing statistical data. We appreciate 
the valuable work of Ms. H. Soultanakis and Ms. N. Spanoudis for edit-
ing the text and Ms. C. Loulouda who was responsible for setting up the 
printed form of the Study. Finally, we thank Ms. E. Toulitsi for oversee-
ing the publication procedures of the Study.

The authors bear sole responsibility for any errors or omissions.

EKATERINI TSOUMA (Coordinator)
FOTINI ECONOMOU

ALEXANDRA KONTOLAIMOU
GEORGIA SKINTZI

May 2025
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ΣΥΝΟΨΗ

Ο ρόλος των φορολογικών εσόδων στην εξασφάλιση της παροχής 
δημόσιων αγαθών και υπηρεσιών και, γενικότερα, στη χρηματοδότηση 
των κρατικών δραστηριοτήτων έχει αναγνωριστεί και τονιστεί διαχρονι-
κά, τόσο σε θεωρητικούς όσο και πρακτικούς όρους. Είναι προφανές ότι 
οι εξελίξεις στα φορολογικά έσοδα, σε συνδυασμό με τις αποφάσεις πο-
λιτικής που αφορούν τις δημόσιες δαπάνες, συνδέονται άρρηκτα με την 
πορεία των δημοσιονομικών ελλειμμάτων και, κατά συνέπεια, του δημό-
σιου χρέους. Δεδομένων των μακροχρόνιων προκλήσεων που σχετίζο-
νται με τα δημοσιονομικά μεγέθη στην Ελλάδα, καθώς και των πρόσφα-
των εξελίξεων στον δημόσιο προϋπολογισμό ως απόρροια της πανδη-
μίας COVID-19, η μελέτη της απόκρισης των φορολογικών εσόδων στις 
επικρατούσες οικονομικές συνθήκες και στα εφαρμοζόμενα διακριτικά 
φορολογικά μέτρα αποτελεί βασικό στοιχείο της φορολογικής πολιτικής 
και, αναμφίβολα, θέμα ύψιστης σημασίας για τη χώρα.

Οι ακαδημαϊκοί, οι ερευνητές και, ειδικά, οι υπεύθυνοι χάραξης πολι-
τικής έχουν παραδοσιακά ασχοληθεί με την ανάλυση των σχέσεων από-
κρισης των φορολογικών εσόδων, κυρίως μέσω των εννοιών της τάσης 
μεταβολής (buoyancy) των φορολογικών εσόδων (συνολική απόκριση 
των εσόδων, περιλαμβανομένων των επιδράσεων των μεταβολών της 
διακριτικής φορολογικής πολιτικής) και της ελαστικότητας (elasticity) 
των φορολογικών εσόδων (αυτόματη ή ενδογενής απόκριση των εσό-
δων, εξαιρουμένων των διακριτικών φορολογικών μέτρων), λόγω της συ-
σχέτισής τους με κρίσιμες πτυχές της θεωρίας, της πολιτικής και της 
πρακτικής εφαρμογής. Με την πάροδο του χρόνου, ενδελεχής έρευνα 
έχει καταλήξει στο συμπέρασμα ότι όσο μεγαλύτερη είναι η έμφαση στα 
επιμέρους, αντί για τα συνολικά, φορολογικά έσοδα και, ειδικότερα, στα 
έσοδα από τις κύριες φορολογικές κατηγορίες, τόσο μεγαλύτερο είναι 
το όφελος σε όρους ακρίβειας και επάρκειας. Από ένα τέτοιο συμπέρα-
σμα συνάγεται ξεκάθαρα ότι, για βασικά εργαλεία φορολογικής πολιτι-
κής όπως ο Φόρος Προστιθέμενης Αξίας (ΦΠΑ), στον οποίο οι κυβερνή-
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σεις έχουν στηριχθεί σημαντικά τόσο σε περιόδους ευνοϊκών οικονομι-
κών συνθηκών όσο και σε περιπτώσεις σοβαρών κρίσεων και εξαιρετι-
κών διαταραχών, το ζήτημα της τάσης μεταβολής και της ελαστικότητας 
των εσόδων πρέπει να κατέχει εξέχουσα θέση στην ερευνητική ατζέντα 
των ακαδημαϊκών και των υπευθύνων χάραξης πολιτικής.

Βάσει των ανωτέρω θεωρήσεων, η θεμελιώδης ερευνητική ιδέα που 
διέπει την παρούσα Μελέτη είναι η παροχή ενός ολοκληρωμένου πλαι-
σίου σε μελετητές και δημοσιονομικές αρχές για την ενδελεχή ανάλυση 
της απόκρισης των εσόδων από τον ΦΠΑ στις μεταβολές των μακροοι-
κονομικών μεγεθών και των εφαρμοζόμενων μέτρων πολιτικής στην Ελ-
λάδα, δηλαδή για μια ολοκληρωμένη ανάλυση της τάσης μεταβολής και 
της ελαστικότητας των εσόδων από τον ΦΠΑ στη χώρα. H παρεχόμενη 
περιεκτική ερευνητική δομή εξελίσσεται γύρω από τη διεξαγωγή μιας 
σειράς οικονομετρικών εκτιμήσεων της τάσης μεταβολής και της ελα-
στικότητας των εσόδων από τον ΦΠΑ, οι οποίες υποστηρίζονται και ενι-
σχύονται από την εις βάθος ανάλυση ορισμένων συνδεόμενων πτυχών, 
με τα επακόλουθα συμπεράσματα και τις απορρέουσες υποδείξεις να εί-
ναι παραπάνω από ουσιώδεις για τη σωστή κατανόηση και ερμηνεία των 
εμπειρικών ευρημάτων.

Οι αποκτηθείσες, ιδιαίτερα εκτενείς και αξιόπιστες εκτιμήσεις της τά-
σης μεταβολής και της ελαστικότητας των εσόδων από τον ΦΠΑ για την 
Ελλάδα, οι οποίες είναι συνεπείς με τις οικονομικές αρχές, υποστηρί-
ζουν τις μεθοδολογικές επιλογές που πραγματοποιήθηκαν και το συνο-
λικό αναλυτικό πλαίσιο που υιοθετήθηκε για τους σκοπούς της παρού-
σας Μελέτης και οδηγούν σε καίρια συμπεράσματα με σημαντικές συνέ-
πειες για τη διαμόρφωση πολιτικής. 

Πιο συγκεκριμένα, τα εμπειρικά αποτελέσματα των μακροχρόνιων 
εκτιμήσεων για το σύνολο της εξεταζόμενης περιόδου, σε συνδυασμό 
με τα ευρήματα από την ανάλυση σταθερότητας για όλες τις αντίστοι-
χες υποπεριόδους, καταδεικνύουν, πρώτον, μια λιγότερο από αναλογι-
κή συνολική και ενδογενή απόκριση των εσόδων από τον ΦΠΑ στις με-
ταβολές του Ακαθάριστου Εγχώριου Προϊόντος (ΑΕΠ) (μέσω τόσο της 
μεθόδου απευθείας εκτίμησης όσο και της μεθόδου εκτίμησης σε δύο 
σκέλη). Δεύτερον, παρέχουν ενδείξεις για μια αναλογική συνολική και 
ενδογενή σχέση απόκρισης των εσόδων από τον ΦΠΑ στις μεταβολές 
της φορολογικής βάσης (δηλαδή της ιδιωτικής κατανάλωσης). Τρίτον, 
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Σύνοψη

υποδηλώνουν μια ουδέτερη επίδραση των εξεταζόμενων διακριτικών 
φορολογικών μέτρων στα έσοδα από τον ΦΠΑ, δηλαδή των αυξήσεων 
των κανονικών και μειωμένων συντελεστών κατά την υπό εξέταση περί-
οδο. Συνεπώς:

	• Η υπόθεση της μοναδιαίας τιμής της απόκρισης (και, κατ’ επέκταση, 
η υπόθεση της αναλογικότητας) δεν θα πρέπει σε καμία περίπτωση 
να θεωρείται αυτονόητα δεδομένη.

	• Απαιτείται προσοχή κατά την ερμηνεία οποιουδήποτε ευρήματος 
αναλογικότητας ή μη αναλογικότητας (προς την ανοδική ή καθοδική 
κατεύθυνση) της απόκρισης των εσόδων από ΦΠΑ στις μεταβολές 
του ΑΕΠ, ανάλογα με το εάν η αναφορά σχετίζεται με την ανοδική ή 
καθοδική φάση του οικονομικού κύκλου και ανάλογα με τη διάρκεια 
καθεμιάς από αυτές τις φάσεις.

	• Δεν θα πρέπει να θεωρείται δεδομένο ότι η ενίσχυση της ενδογενούς 
σχέσης μέσω της εφαρμογής μιας σειράς αυξήσεων στους κανονι-
κούς και μειωμένους συντελεστές ΦΠΑ θα οδηγήσει αναγκαστικά, 
σε όρους δημοσιονομικής βιωσιμότητας, σε επιπρόσθετες επιδρά-
σεις στο δημοσιονομικό ισοζύγιο μακροπρόθεσμα.

	• Οι κυβερνήσεις θα πρέπει να δίνουν μεγαλύτερη έμφαση σε σχέ-
σεις που θεωρούνται ότι εμπίπτουν στο πεδίο της πολιτικής και εί-
ναι περισσότερο υπό τον έλεγχό τους, όπως η σχέση μεταξύ των 
εσόδων από ΦΠΑ και της φορολογικής τους βάσης και, ανάλογα με 
τους στόχους που τίθενται και το μέγεθος του αντίστοιχου μέτρου 
απόκρισης, θα πρέπει να είναι έτοιμες να προσφύγουν σε πρόσθετα 
εργαλεία πολιτικής, σε περίπτωση που τα εφαρμοσμένα διακριτικά 
φορολογικά μέτρα δεν αποδειχθούν επαρκώς αποτελεσματικά.

Τα εμπειρικά αποτελέσματα των βραχυχρόνιων εκτιμήσεων, τόσο στη 
βάση των αναλύσεων αναφοράς όσο και των διευρυμένων αναλύσεων, 
σε συνδυασμό με τα ευρήματα της ανάλυσης συνέπειας, σε όλες τις πε-
ριπτώσεις για τις αντίστοιχες υπό εξέταση χρονικές περιόδους, υποδει-
κνύουν, πρώτον, μη αμελητέες διαφοροποιήσεις μεταξύ των μακροχρό-
νιων και βραχυχρόνιων σχέσεων, καθώς και ένα σημαντικό χρονικό διά-
στημα που απαιτείται για την προσαρμογή. Δεύτερον, δεν υποδηλώνουν 
επιπρόσθετες διακυμάνσεις στα έσοδα από ΦΠΑ σε βραχυχρόνιο ορίζο-
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ντα, ως αποτέλεσμα των εξεταζόμενων αυξήσεων στους κανονικούς και 
μειωμένους συντελεστές. Τρίτον και κυριότερο, αναδεικνύουν την ύψι-
στη σημασία της επίδρασης της πανδημίας COVID-19 στη φύση ορισμέ-
νων από τις υποκείμενες βραχυχρόνιες σχέσεις, υπογραμμίζοντας τον 
ρόλο που μπορούν να διαδραματίσουν αιφνίδιες και εξαιρετικές διατα-
ραχές στις εξεταζόμενες σχέσεις απόκρισης. Όλες αυτές οι πτυχές υπο-
δηλώνουν ότι:

	• Είναι σαφώς ανακριβές να συγχέονται ή να θεωρούνται εκ των προ-
τέρων ως ταυτόσημα τα αποτελέσματα οποιασδήποτε βραχυχρό-
νιας ανάλυσης με τα ευρήματα μιας μακροχρόνιας ανάλυσης, κα-
θώς διαφορετικά θεμελιώδη μεγέθη διέπουν τις σχέσεις στους δύο 
χρονικούς ορίζοντες.

	• Δεν θα πρέπει να θεωρείται δεδομένο ότι η ενίσχυση της ενδογε-
νούς σχέσης μέσω της εφαρμογής μιας σειράς αυξήσεων στους 
κανονικούς και μειωμένους συντελεστές ΦΠΑ θα καταστήσει υπο-
χρεωτικά, σε όρους σταθεροποιητικής δημοσιονομικής πολιτικής, 
τα έσοδα από ΦΠΑ καλύτερο ή χειρότερο αυτόματο σταθεροποιητή 
σε βραχυχρόνιο ορίζοντα.

	• Το δυναμικό και διαρκώς μεταβαλλόμενο οικονομικό περιβάλλον, 
και ιδιαίτερα οι σοβαρές κρίσεις και οι απρόβλεπτες, έκτακτες δια
ταραχές που επηρεάζουν κρίσιμες βραχυχρόνιες σχέσεις απόκρι-
σης, όπως η σχέση μεταξύ των διακυμάνσεων στα έσοδα από ΦΠΑ 
και βασικών μακροοικονομικών μεταβλητών, αλλά ακόμη και μεταξύ 
των διακυμάνσεων των ίδιων των βασικών μακροοικονομικών μεγε-
θών, θα πρέπει να τίθενται στο επίκεντρο κάθε βραχυχρόνιας ανά-
λυσης, ώστε να αποφεύγεται η χάραξη πολιτικής επί ενδεχομένως 
εσφαλμένης βάσης.

Η παροχή ενός τόσο περιεκτικού πλαισίου είναι ιδιαίτερα κρίσιμη για 
τη χάραξη πολιτικής για τον ΦΠΑ από τις ελληνικές κυβερνήσεις. Ωστό-
σο, οι δημοσιονομικές αρχές που στοχεύουν σε ένα πληρέστερο πλαίσιο 
πολιτικής δεν θα πρέπει να αντιμετωπίζουν τα βασικά ευρήματα που πα-
ρουσιάζονται στην παρούσα Μελέτη αποκομμένα από άλλα σημαντικά 
ζητήματα που σχετίζονται με τον ΦΠΑ. Άλλωστε, το σύστημα του ΦΠΑ 
χαρακτηρίζεται από εγγενείς διασυνδέσεις, καθώς και από αρκετές ανε-
πάρκειες, οι οποίες σε ορισμένες περιπτώσεις αφορούν άμεσα ή/και έμ-
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μεσα τη φορολογική βάση του ΦΠΑ ή το βασικό συνολικό δημοσιονομι-
κό μέγεθος των εσόδων από τον ΦΠΑ. Οι υπεύθυνοι χάραξης πολιτικής 
θα πρέπει να συμπληρώνουν τη γνώση τους για την απόκριση των εσό-
δων από ΦΠΑ στην Ελλάδα με λεπτομερείς πληροφορίες σχετικά με τον 
βαθμό μετακύλισης των μεταβολών των συντελεστών ΦΠΑ στις τιμές 
των αγαθών και υπηρεσιών και, κατά συνέπεια, σχετικά με την κατανο-
μή του φορολογικού βάρους μεταξύ καταναλωτών και παραγωγών. Τα 
ευρήματα που παρέχονται στην παρούσα Μελέτη καταδεικνύουν υπο-
μετακύλιση των αυξήσεων της περιόδου 2010-2011 των μειωμένων συ-
ντελεστών ΦΠΑ για τα τρόφιμα και μη αλκοολούχα ποτά, με αποτέλε-
σμα οι καταναλωτές να φέρουν ένα πολύ μεγαλύτερο μερίδιο του φο-
ρολογικού βάρους σε σχέση με τους παραγωγούς. Τέτοιες πληροφο
ρίες αποτελούν αναγκαία προϋπόθεση για την κατάρτιση πιο ενδεδειγ-
μένων πολιτικών ΦΠΑ. Επιπλέον, δεδομένων των σοβαρών ανεπαρκειών 
που προκαλούν σημαντικές απώλειες εσόδων από ΦΠΑ στην Ελλάδα, 
όπως η εκτεταμένη μη συμμόρφωση με τη νομοθεσία ΦΠΑ και η αναπο-
τελεσματικότητα του συστήματος ΦΠΑ που σχετίζεται με την πολιτική, 
οι υπεύθυνοι χάραξης πολιτικής θα πρέπει να συνδυάζουν τη γνώση για 
την απόκριση των εσόδων από ΦΠΑ με λεπτομερείς πληροφορίες για 
το κενό ΦΠΑ (VAT gap).

Το συνολικό πλαίσιο ανάλυσης της παρούσας Μελέτης επιτρέπει τη 
διατύπωση ορισμένων προτάσεων προς τις ελληνικές κυβερνήσεις για 
συγκεκριμένες κατευθύνσεις πολιτικής και για τη διεξαγωγή συναφούς 
έρευνας:

	• Συνιστάται να βασίζονται σε αξιόπιστα και ακριβή στοιχεία σχετικά 
με την τάση μεταβολής και την ελαστικότητα των εσόδων από ΦΠΑ, 
τα οποία προκύπτουν από τη χρήση όλων των διαθέσιμων μέσων, 
εργαλείων και διακριτών διαστάσεων, με στόχο την αποφυγή απλο-
ποιητικών υποθέσεων και αποφάσεων που βασίζονται σε γενικεύ-
σεις και προσεγγιστικά αποτελέσματα. Διαφορετικά, πέραν του ότι 
θα είναι ανεπαρκής σε όρους μεθοδολογικής και τεχνικής προσέγ-
γισης, η στήριξη σε οποιοδήποτε ελλιπές πλαίσιο ενέχει τον μεγάλο 
κίνδυνο να στρεβλώσει τη διαδικασία λήψης αποφάσεων σχετικά με 
οποιονδήποτε τομέα εφαρμογής που εμπεριέχει τη χρήση της τά-
σης μεταβολής και της ελαστικότητας των εσόδων από ΦΠΑ.
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	• Με δεδομένες τις συχνές εναλλαγές μεταξύ των επικρατουσών συν-
θηκών ως προς την πορεία της οικονομικής δραστηριότητας, τις μα-
κροχρόνιες και σοβαρές κρίσεις, αλλά και τις έκτακτες διαταραχές, 
θα πρέπει να ενσωματώνουν την ανάλυση της τάσης μεταβολής και 
της ελαστικότητας των εσόδων σε ένα σύστημα συνεχούς αξιολό-
γησης και παρακολούθησης, συμπεριλαμβανομένης της θεώρησης 
ενδεχόμενων υποκείμενων διαρθρωτικών αλλαγών. Αυτό θα διασφα-
λίσει ταχύτερη και καταλληλότερη τροποποίηση και προσαρμογή σε 
ένα δυναμικό και συνεχώς εξελισσόμενο οικονομικό περιβάλλον.

	• Θα πρέπει να διασφαλίζουν ότι παρέχονται λεπτομερή ευρήματα για 
την τάση μεταβολής και την ελαστικότητα των εσόδων όχι μόνο για 
την καίρια κατηγορία του ΦΠΑ, αλλά για όλες τις επιμέρους φο-
ρολογικές κατηγορίες, ή τουλάχιστον για τις μεγαλύτερες και πιο 
σημαντικές. Η απόκτηση πληρέστερων ευρημάτων δημιουργεί την 
αναγκαία οπτική σε όρους σχετικότητας για τις κυβερνήσεις, επιτρέ-
ποντας να αξιολογηθεί η σχετική σημασία μιας ισχυρότερης ή ασθε-
νέστερης ενδογενούς απόκρισης των εσόδων από ΦΠΑ στις μεταβο-
λές των κεντρικών μακροοικονομικών μεγεθών και του αντίστοιχου 
χώρου που υπολείπεται για περαιτέρω παρεμβάσεις και εφαρμογή 
μέτρων που αφορούν τον ΦΠΑ.

	• Συνιστάται να δημιουργήσουν μηχανισμούς που θα ενισχύσουν τη 
σύνδεση μεταξύ όλων των συναφών ερευνητικών κέντρων και κέ-
ντρων λήψης αποφάσεων, προκειμένου να περιορίσουν ή ακόμη και 
να εξαλείψουν τον κίνδυνο της ενδεχόμενης εξουδετέρωσης ή/και 
αντιστάθμισης των επιδράσεων. Περιορίζοντας τα αντισταθμιστικά 
αποτελέσματα ως προς τους συνολικούς στόχους που αφορούν την 
αύξηση των εσόδων και τους φόρους, τους επιμέρους κλαδικούς 
και διαρθρωτικούς στόχους και τους ευρύτερους στόχους των πολι-
τικών ισότητας και αναδιανομής, καθώς και ως προς τις ισχύουσες 
εθνικές υποχρεώσεις για τα δημοσιονομικά μεγέθη, η απορρέουσα 
ανταλλαγή πληροφοριών θα μετριάσει την ανάγκη για επιπλέον πα-
ρεμβάσεις και ακόμη πιο επιβαρυντικά μέτρα, ενισχύοντας έτσι την 
αποτελεσματικότητα της πολιτικής.

	• Τέλος, γίνεται η ισχυρή σύσταση να διασφαλίζουν τη βελτίωση της 
διαθεσιμότητας, ποιότητας και αξιοπιστίας των στατιστικών δεδομέ-
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νων με άμεση συνάφεια, περιλαμβανομένης της παροχής συνεκτι-
κών ποσοτικών δεδομένων αναφορικά με τον αντίκτυπο των εφαρ-
μοσμένων μέτρων πολιτικής, μέσω της ενισχυμένης υποστήριξης 
της συνδεόμενης έρευνας τόσο σε τεχνικό όσο και σε οικονομικό 
επίπεδο. Προφανώς, όλες οι ως άνω διατυπωμένες συστάσεις πο-
λιτικής συνδέονται θεμελιωδώς με τη διαθεσιμότητα των σχετικών 
δεδομένων, η οποία αποτελεί προϋπόθεση για οποιαδήποτε λεπτο-
μερή και πολυσύνθετη ανάλυση της ενδογενούς και/ή της συνολι-
κής απόκρισης των φορολογικών εσόδων στις μεταβολές βασικών 
μακροοικονομικών μεταβλητών. 
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The role of tax revenues in ensuring the provision of public goods and 
services and, more generally, in financing government activities has long 
been acknowledged and emphasized in both theoretical and practical 
terms. Clearly, developments in tax revenues, in conjunction with policy de-
cisions regarding public expenditure, are intrinsically linked with the course 
of public deficits and, thus, public debt. Given the long-persisting challeng-
es in terms of fiscal aggregates in Greece, as well as recent developments 
in the public budget associated with the COVID-19 pandemic, the investi-
gation of the response of tax revenues to prevailing economic conditions 
and implemented discretionary tax measures is a vital component of tax 
policy and, undoubtedly, a topic of utmost significance for the country. 

Academics, researchers, and, not least, policymakers have traditional-
ly engaged in the analysis of tax revenue response relations, mainly ex-
pressed through the concepts of tax revenue buoyancy (the overall rev-
enue response, including the response to discretionary policy changes) 
and elasticity (the automatic or endogenous revenue response, excluding 
any discretionary tax measures), due to their association with crucial as-
pects in terms of theory, policy, and application. Over time, in-depth re-
search has concluded that the higher the degree of emphasis on individ-
ual – rather than total – tax revenues and, especially, on major tax cate-
gories, the greater the benefit in terms of accuracy and adequacy. Such a 
conclusion clearly implies that for key tax policy instruments such as the 
Value Added Tax (VAT), upon which governments have come to heavily 
rely during times of favourable economic conditions as well as during ep-
isodes of severe crises and extraordinary disturbances, the subject of rev-
enue buoyancy and elasticity should be placed among the top positions 
of the research agenda of academics and policymakers. 

Based on the above considerations, the fundamental research idea un-
derlying the present Study is to provide scholars and fiscal authorities with 
an inclusive framework for a thorough analysis of the response of VAT rev-
enues to changes in macroeconomic aggregates and implemented poli-
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cy measures in Greece, i.e., for a comprehensive analysis of VAT revenue 
buoyancy and elasticity in the country. The offered inclusive research set-
ting evolves around the conduction of a battery of econometric estima-
tions of VAT revenue buoyancy and elasticity, supported and reinforced 
by an in-depth analysis of a number of associated aspects, with the ensu-
ing conclusions and implications drawn being essential to the correct un-
derstanding and interpretation of the empirical evidence. 

The obtained particularly rich and robust estimates of VAT revenue 
buoyancy and elasticity for Greece, which are consistent with economic 
rationales, strengthen the methodological choices made and the overall 
analytical framework adopted for the purposes of the current Study and 
lead to vital conclusions with major implications for policymaking. More 
specifically, long-run estimation empirical results for the total period un-
der investigation, along with the findings from the stability analysis for 
all the corresponding sub-periods, indicate, first, a less than proportion-
al overall and endogenous VAT revenue response relation to changes in 
the Gross Domestic Product (GDP) (via both the one-step and decompo-
sition approaches). Second, they offer evidence on a proportional over-
all and endogenous VAT revenue response relation to changes in the tax 
base (i.e., private consumption). Third, they imply a neutral effect on VAT 
revenues of the investigated discretionary tax measures, i.e., standard 
and reduced rate increases for the period under examination. As a result, 

	• the unity (and, hence, the proportionality) assumption should by no 
means be unanimously taken as a given;

	• caution is needed when interpreting any proportionality or non-pro-
portionality (in the upward or downward direction) finding of the VAT 
revenue response to GDP changes, depending on whether the refer-
ence is to the upward or the downward phase of the cycle and on the 
duration of any of these phases;

	• it should not be taken for granted that complementing the endoge-
nous relation with the implementation of a number of VAT standard 
and reduced rate increases will necessarily lead, in terms of fiscal 
sustainability, to additional fiscal balance effects in the long run;

	• governments should pay more attention to relations considered to lie 
within the scope of policy and more under their control, such as the 
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relation between VAT revenues and their base, and depending on 
the targets set and the size of the corresponding response measure, 
they should be ready to resort to additional policy tools, in case the 
implemented discretionary tax measures have not been as effective 
as required. 

Short-run estimation empirical results from both benchmark and ex-
tended analyses, alongside the findings from the consistency analysis, 
in all cases for the corresponding time periods under investigation, indi-
cate, first, non-negligible differentiations between the long and short-run 
relations and a considerable time period needed for adjustment. Second, 
they imply no additional fluctuations in VAT revenues in the short run trig-
gered by the investigated standard and reduced rate increases. Third and 
most importantly, they demonstrate the utmost significance of the impact 
of the COVID-19 pandemic on the nature of some of the underlying short-
run relations, highlighting the role that abrupt and extraordinary distur-
bances can play on the response relations under examination. All these 
aspects imply that

	• it is clearly inaccurate to confuse or a priori consider as identical the 
results from any short-run analysis to findings from a long-run analysis 
since different fundamentals drive relations in the two time horizons; 

	• it should be not considered as given that complementing the endoge-
nous relation by the implementation of a number of VAT standard and 
reduced rate increases will necessarily turn, in terms of fiscal policy 
stabilization, VAT revenues to a better or worse automatic stabilizer 
in the short run;

	• the dynamic and ever-changing economic environment, and especially 
severe crises and unexpected extraordinary disturbances, affecting im-
portant short-run response relations, such as the one between fluctu-
ations in VAT revenues and basic macroeconomic variables and even 
between fluctuations in major macroeconomic aggregates themselves, 
should be put to the foreground in any short-term analysis to avoid 
conducting policy on a potentially falsely founded basis. 

The provision of such an inclusive framework is absolutely crucial for 
VAT policy conduction by Greek governments. Nevertheless, fiscal au-
thorities targeting a more comprehensive VAT policy framework should 
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not view the key findings provided by the present Study in isolation from 
other important VAT-related issues. After all, the VAT system is character-
ized by intrinsic interconnections, as well as several inefficiencies, which 
in certain cases directly and/or indirectly involve the VAT base or the ma-
jor fiscal aggregate of VAT revenues. Policymakers should complement 
knowledge on the VAT revenue response in Greece with detailed infor-
mation on the issue of the degree of pass-through of VAT rate changes to 
prices of goods and services and, as a consequence, of the distribution of 
the tax burden between consumers and producers. The evidence provid-
ed in the present Study indicates the under-shifting of 2010–2011 increas-
es in reduced VAT rates on food and non-alcoholic beverages prices, with 
consumers bearing a far larger tax burden share than producers. Such in-
formation represents a prerequisite for more suitable VAT policymaking. 
Moreover, given the severe inadequacies causing substantial VAT reve-
nue losses in Greece, like the broad non-compliance with the VAT legis-
lation and the policy-related inefficiency in the Greek VAT system, policy-
makers should combine knowledge on the VAT revenue response in the 
country with detailed information on the VAT gap. 

The overall framework of the analysis of the present Study allows for 
the recommendation of certain directions for policy and associated re-
search conduction for Greek governments:

	• They are advised to rely on robust and accurate evidence on VAT rev-
enue buoyancy and elasticity, resulting from the utilization of all the 
available tools, instruments, and distinct dimensions, with the aim to 
avoid simplifying assumptions and decisions based on generalizing 
and approximating results. Otherwise, apart from being inadequate in 
terms of methodological and technical involvement, reliance on any 
incomplete framework would entail a huge risk of distorting the deci-
sion-making process associated with any field of application involving 
the use of VAT revenue buoyancy and elasticity.

	• Against the background of frequent shifts between prevailing re-
gimes, long-persisting and severe crises, as well as extraordinary dis-
turbances, they should integrate the analysis of revenue buoyancy 
and elasticity within a system of continuous assessment and moni-
toring, including the consideration of potentially underlying structural 
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changes. This will ensure more prompt and adequate adaptation and 
adjustment to a dynamic and constantly evolving economic environ-
ment.

	• They should make sure that detailed evidence on revenue buoyancy 
and elasticity is provided not only for the key category of the VAT 
but for all individual tax categories, or at least for the major and most 
important ones. The acquisition of complete evidence creates the 
necessary relativity perspective for governments, allowing for an as-
sessment of the relative importance of a stronger or weaker endog-
enous VAT revenue response to changes in central macroeconomic 
aggregates and the relative space left for further intervention and im-
plementation of measures related to the VAT.

	• They are advised to create mechanisms that strengthen the connec-
tion between all the relevant research and decision-making centers 
to minimize or even eliminate the risk of potentially neutralizing or 
even counteracting effects. By limiting offsetting outcomes in terms 
of any broader revenue raising, tax, sectoral and/or structural, equity, 
and distributional policy goals set, as well as in terms of the national 
obligations for fiscal aggregates in force, the ensuing information ex-
change will restrain the need for additional interventions and for even 
more burdensome measures and will, hence, enhance policy efficacy. 

	• Finally, they are strongly advised to guarantee the improvement of 
relevant statistical data availability, quality, and reliability, including 
the provision of consistent quantitative data on the impact of imple-
mented policy measures, through enhanced support for relevant re-
search in terms of both technical and economic assistance. Clearly, 
all the above-formulated policy recommendations are fundamentally 
linked to the availability of relevant data, which represents a prereq-
uisite for any detailed and sophisticated analysis of the endogenous 
and/or the overall response of tax revenues to changes in major mac-
roeconomic variables.
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INTRODUCTION

The role of tax revenues in ensuring the provision of public goods and 
services and, more generally, in financing government activities has long 
been acknowledged and emphasized in both theoretical and practical 
terms. Evidently, developments in tax revenues, in conjunction with poli-
cy decisions regarding public expenditure, are intrinsically linked with the 
course of public deficits and, thus, public debt. Such developments in tax 
revenues, along with fiscal policymaking, largely depend on the prevail-
ing economic conditions not only in the short run but also in the medium 
to long run. In this context, the case of Greece is of particularly high inter-
est due to the persisting fiscal imbalances as well as the observed busi-
ness cycle variation, including periods of significant growth (2000–2008), 
severe crises (2008–2018 economic crisis and adjustment period), and 
extreme circumstances (COVID-19 pandemic) during the last two dec-
ades. Thus, information on the way tax revenues respond to economic 
activity in Greece is of fundamental importance for effective tax revenue 
management, along with the monitoring and forecasting of governments’ 
public revenues, as a prerequisite for accurately implementing tax meas-
ures and conducting sustainable fiscal policy.

Information on tax revenue response1 to major macroeconomic varia-
bles, actually reflecting economic activity, can be provided on an aggre-
gate level. However, given the typically high heterogeneity of tax revenue 
categories, this knowledge should be detailed and obtained at a disaggre-
gated level, taking into account potentially tax-specific reactions of reve-

1   ‘Tax revenue response’ or ‘revenue response’ will be applied throughout the Study as 
an abbreviated expression of the response of tax revenues to changes in income and/or 
in any relevant macroeconomic variable. Related notions, such as tax revenue responsive-
ness and tax sensitivity are sometimes applied in the relevant branch of literature in a gen-
eral context and a broad sense, mostly expressing the response of revenues to changes 
in income as well. However, in the present Study, any such expression will be used in a 
narrower sense, which will be explicitly indicated in all cases. 
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nues to macroeconomic developments. For instance, revenues from con-
sumption taxes, such as the Value Added Tax (VAT), may respond differ-
ently to changes in basic macroeconomic aggregates, such as the Gross 
Domestic Product (GDP), and, in particular, to changes in the relevant tax 
base (i.e., private consumption for VAT), compared to revenues from in-
come taxes. On the one hand, information on tax revenue response at a 
disaggregated level enables the categorization of tax sources according 
to their revenue-generating potential and the identification of the sourc-
es of fast (dynamic) or lagging revenue growth as well as the detection 
of weaknesses and strengths of the tax system. On the other hand, fail-
ing to distinguish among different tax categories in estimating tax reve-
nue response may not offer clear guidance on necessary tax policy inter-
vention, potentially limiting tax policy effectiveness. Moreover, providing 
related analyses, especially for major individual tax categories such as 
the VAT, is absolutely necessary and of utmost importance. In fact, VAT 
is a key tool for raising public revenues in many countries worldwide, and 
more specifically in Greece, where it generates billions of euros annually, 
amounting to a significant share of the government’s total tax revenues. 
Indeed, Greek governments have used VAT to increase public revenues 
and achieve country-specific objectives, such as to support specific sec-
tors of high significance depending on the economic conjuncture, as well 
as to deal with extreme circumstances due to, for example, the severe 
economic crisis, the refugee crisis, and the COVID-19 pandemic.

Principally motivated by the above considerations, the main objec-
tive of the current Study is to provide a comprehensive analytical frame-
work for systematically studying the response of VAT revenues to chang-
es in key macroeconomic variables in Greece for the 2000–2022 peri-
od. This framework unfolds around two related, yet different revenue re-
sponse concepts, namely, tax revenue buoyancy and elasticity. Tax rev-
enue buoyancy refers to the overall response of VAT revenues to chang-
es in macroeconomic variables, including the response to discretionary 
VAT policy changes. Tax revenue elasticity captures the automatic or en-
dogenous response of VAT revenues to such changes, excluding any dis-
cretionary tax measures (DTM). Both concepts entail essential elements 
from the theoretical and policymaking perspective. Thus, they should be 
considered complementary and must constitute parts of any inclusive tax 
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revenue response analysis, being particularly significant in terms of pub-
lic finances and fiscal policy implementation. In this context, Figure 1.1 il-
lustrates the research design of the Study and the outline of the analyt-
ical approach adopted to thoroughly investigate this multifaceted issue. 
It involves several interrelated stages and tasks intended to provide an 

FIGURE 1.1
Research design of the Study
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• Long-run models
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• Long-run stability and consistency analyses

• Estimation of the VAT pass-through for
    a selected product category in Greece
• Overview of the Greek VAT gap and tax
    compliance-related factors
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inclusive analytical framework for the thorough examination of the VAT 
revenue response to changes in macroeconomic variables in Greece. 

At the first stage, we provide an overview of the VAT, describing its 
main features and operation, as well as the arguments for and against its 
implementation according to the literature in order to explain the popular-
ity and the rise of the VAT worldwide and, at the same time, to rationalize 
the focus of the Study on this tax. In addition, offering a comprehensive 
outline of the VAT legal framework and rate structure as well as present-
ing developments in VAT revenues in the EU and Greece over time are 
also essential tasks at this stage, intended to stress the particularities of 
the Greek VAT system and major legislative changes as well as to demon-
strate the high importance of VAT receipts as a source of public revenue.

At the second stage, we offer a thorough analysis of the related the-
ory, applications, and empirical evidence of tax revenue buoyancy and 
elasticity. This analysis builds upon detailed knowledge and deep under-
standing of the underlying conceptual framework and theoretical context 
as well as of several central fields of application of these two revenue re-
sponse concepts. These are complemented with an extensive and up-to-
date review of relevant empirical evidence to provide a comprehensive 
summary of the empirical literature findings and to uncover potential re-
search gaps, especially for the Greek case.

At the third stage, we conduct the empirical analysis of the Study and 
focus on specific issues of VAT. More specifically, we perform multilev-
el estimations of VAT buoyancy and elasticity for Greece (on the basis of 
long-run models, short-run benchmark and extended models, one-step 
and decomposition approaches, and long-run stability and consistency 
analyses) to provide multifaceted, reliable, and policy-relevant empirical 
evidence. Moreover, for the sake of multidimensionality and the enrich-
ment of the analysis, we examine two specific VAT-related issues, includ-
ing the estimation of the VAT pass-through for a selected product cate-
gory in Greece and an overview of the Greek VAT gap and tax compli-
ance-related factors. At a final stage, we draw key conclusions and crucial 
implications, to provide guidance for policymaking and to enhance policy 
effectiveness, and suggest directions for future research.

By adopting the above-described analytical, comprehensive, and mul-
tidimensional framework, this Study makes a multifaceted contribution to 
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the relevant literature by synthesizing conceptual, theoretical, institution-
al/legislative, and methodological/technical dimensions in an integrated 
and inclusive framework, including an explicit analysis of the related lit-
erature. Through this synthesis, the contribution of the present Study es-
sentially unfolds on two levels. At a first level, the current work can be con-
sidered to constitute a handbook on VAT revenue response to changes 
in key macroeconomic aggregates, which could be particularly helpful 
in various settings and contexts for research, academic, and policy pur-
poses. More specifically, it provides an analytical background of VAT im-
plementation and integrates a plethora of conceptual and theoretical ele-
ments associated with the key notions of tax revenue buoyancy and elas-
ticity drawing on public finance theory and fiscal policy. Given the ab-
sence of such an inclusive and coherent framing of tax revenue buoyan-
cy and elasticity in conceptual and theoretical terms in the literature, this 
Study, by providing the above-described setting, constitutes a significant 
addition to the literature. 

Moreover, at the same level, it thoroughly reviews the empirical find-
ings on tax buoyancy and elasticity for VAT and related tax categories 
for various countries and time periods. This extensive and up-to-date 
literature review can serve as a key reference work for any subsequent 
study on VAT buoyancy and elasticity. It further highlights the limita-
tions and gaps of a considerable number of empirical studies that usu-
ally focus on more general tax categories, only specific aspects of in-
vestigating revenue response to macroeconomic variables, e.g., solely 
VAT buoyancy or elasticity, only one-step estimations, either the long 
or the short run, and/or make simplifying assumptions. From a meth-
odological perspective, the contribution of the current research pri-
marily lies in addressing such weaknesses through a multidimensional 
analysis, adopting a disaggregated framework, investigating both VAT 
buoyancy and elasticity through one-step as well as decomposition ap-
proaches, for the long- and short-run horizon, taking into account po-
tential asymmetric effects and business cycle variations. Importantly, 
the current Study contributes to the existing relevant literature by ex-
plicitly providing new evidence on the effects of the COVID-19 pandem-
ic on the VAT revenue response, an issue which – to our knowledge – 
remains heretofore unexplored. 



40

Value Added Tax revenue buoyancy and elasticity in Greece

At a second level, the current work can be considered to constitute a 
unique, comprehensive, and multifaceted study for the case of Greece. 
In this respect, it is highly contributive and novel, given also that relevant 
analyses and evidence from Greece are scarce and fragmented. More 
specifically, the detailed analysis/discussion of the Greek VAT regime and 
the comparative analysis of the course and the importance of VAT reve-
nues add significantly to the Greek VAT literature and offer policy-relevant 
information by providing a thorough overview of the main changes in the 
VAT structure and of the trends in VAT revenues in Greece compared to 
other countries, other tax categories, and specific macroeconomic varia-
bles. Most importantly, the current Study substantially contributes to the 
knowledge on the way VAT revenues respond to changes in basic mac-
roeconomic variables and economic conditions in Greece by offering an-
alytical, reliable, and up-to-date empirical evidence on VAT revenue buoy-
ancy and elasticity, including a novel and explicit examination of the ef-
fects of the COVID-19 pandemic. In addition, our analysis is complement-
ed by the examination of two specific VAT-related issues (the estimation 
of the VAT pass-through for a selected product category in Greece and 
an overview of the Greek VAT gap and tax compliance-related factors) 
linked to private consumption and VAT revenues, which appear to be of 
considerable policy interest in the context of the current Study, strength-
ening the contribution of our work for the case of Greece. The synthesis 
of all these novel and contributive elements is conducive to better inter-
preting the obtained results and to drawing sound conclusions and impli-
cations. Consequently, the present Study serves as a particularly useful 
guiding tool in the hands of the Greek government for the conduct of fis-
cal policy via VAT.

All the aforementioned elements are reinforced by the obtained par-
ticularly rich and robust estimates of VAT revenue buoyancy and elas-
ticity for Greece. These estimates, which are consistent with economic 
rationales, strengthen the methodological choices made and the over-
all analytical framework adopted for the purposes of the current Study 
and lead to vital conclusions with major implications for policymaking. 
More specifically, long-run estimation empirical results for the total peri-
od under investigation, along with the findings from the stability analysis 
for all the corresponding sub-periods, indicate, first, a less than propor-



41

Introduction

tional overall and endogenous VAT revenue response relation to chang-
es in GDP (via both the one-step and decomposition approaches). Sec-
ond, they offer evidence on a proportional overall and endogenous VAT 
revenue response relation to changes in the tax base (i.e., private con-
sumption). Third, they imply a neutral effect on VAT revenues of the in-
vestigated DTM, i.e., standard and reduced rate increases for the period 
under examination. At the same time, short-run estimation empirical re-
sults from both benchmark and extended analyses, alongside the find-
ings from the consistency analysis, in all cases for the corresponding 
time periods under investigation, indicate, first, non-negligible differenti-
ations between the long- and short-run relations and a considerable time 
period needed for adjustment. Second, they imply no additional fluc-
tuations in VAT revenues in the short run triggered by the investigated 
standard and reduced rate increases. Third and most importantly, they 
demonstrate the utmost significance of the impact of the COVID-19 pan-
demic on the nature of some of the underlying short-run relations, high-
lighting the role that abrupt and extraordinary disturbances can play on 
the response relations under examination.

The remainder of the Study is structured around eight chapters. Chap-
ter 2 provides an overview of VAT, presenting its historical development, 
key structural characteristics, modes of operation, and relevant design is-
sues. It also summarizes the main arguments for and against VAT imple-
mentation, drawing on related theoretical and empirical literature. 

Chapter 3 focuses on the EU and Greek VAT regimes, presenting the 
evolution of VAT rates over time and across EU member states. After 
describing the main features of the VAT legal framework in the EU and 
Greece, it provides an overview of the structure of VAT rates applied by 
the EU member states, placing particular emphasis on the main develop-
ments of the VAT rates in Greece since 2000.

Chapter 4 deals with the evolution of VAT revenues in the EU and 
Greece. It incorporates an extensive comparative analysis of VAT revenues, 
covering their relative course and performance in terms of volumes, shares, 
and rates of change in comparison to other EU member states and other 
tax categories. This is complemented by a more detailed discussion on the 
course of VAT revenues compared to the development of certain relevant 
macroeconomic variables in Greece over the 2000–2021 period. 
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Chapter 5 presents the conceptual framework and theoretical context 
surrounding the notions of tax revenue buoyancy and elasticity and de-
scribes the most important fields of their application. To this end, the two 
basic notions of interest are discussed in both conceptual and mathe-
matical terms, emphasizing both disaggregated and decomposition ex-
pressions, alongside the role of the time dimension. The theoretical con-
text of the Study is also set by associating tax revenue response with 
specific central notions in terms of public finance, which further involve 
other crucial concepts for public finance theory and policy. Finally, the 
practical importance of tax revenue buoyancy and/or elasticity is further 
highlighted by presenting their relevance for tax revenue forecasting and 
for distinguishing between automatic or cyclical and discretionary com-
ponents.

Chapter 6 provides a thorough and an up-to-date review of the inter-
national empirical evidence on tax buoyancy and elasticity, focusing on 
VAT and closely related tax categories. Particular emphasis is put on pre-
senting relevant empirical findings that are available for Greece, highlight-
ing, at the same time, potential research gaps on the issue. The literature 
review is also supported by a structured table which summarizes all rele-
vant key points drawn from the reviewed studies.

Chapter 7 comprises the main empirical analysis performed for the 
purposes of the current Study. It, first, presents in detail the methodolog-
ical framework and clearly specifies and explains all econometric models 
employed in the empirical part. Then, it describes the data and the esti-
mation procedure used in the empirical analysis. The estimation results 
are subsequently reported, analyzed, and interpreted, distinguishing be-
tween short- and long-run estimations, and between benchmark and ex-
tended short-run estimations. Results from long-run stability and consist-
ency analyses are also presented and discussed.

Chapter 8 examines two specific VAT-related issues in the Greek con-
text which deal with the VAT shifting on prices (VAT pass-through), along 
with the distribution of the ensuing tax burden, and the VAT gap. The first 
part of the chapter focuses on the VAT pass-through and the related con-
sumer share of the tax burden, providing related empirical evidence from 
three Greek VAT rate increases for the category of food and non-alcoholic 
beverages. After discussing basic concepts, measures, and methods re-
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ferring to the VAT gap, the second part of the chapter presents and ana-
lyzes the evolution of the Greek VAT gap over time, along with the rela-
tive performance of Greece in the EU27, as well as potential VAT gap de-
terminants and compliance-related factors which are particularly relevant 
for the Greek case.

Finally, Chapter 9 offers key conclusions and crucial implications, also 
suggesting some directions for policymaking and further research. 
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VALUE ADDED TAX: DEFINITION, EVOLUTION, 
CHARACTERISTICS, MERITS, AND CRITICISM

2.1.	 Introduction

The VAT is a broadly accepted indirect tax2 that spread quickly around 
the world, especially during the second half of the 20th century. Limit-
ed to fewer than ten countries in the late 1960s, it has been implement-
ed, to date, in about 170 countries worldwide (Zu, 2022). The rise of the 
VAT across the globe has been fast and alluring, frequently described as 
an unparalleled tax phenomenon and the most important development in 
taxation in recent decades (Tait, 1988; Ebrill et al., 2002; Keen and Lock-
wood, 2010; Charlet and Buydens, 2012). 

Its popularity relates to a number of advantages which are wide-
ly recognized, especially in comparison to the other forms of taxation 
that it has replaced. The main arguments favoring VAT adoption are 
grounded in the VAT’s neutrality properties, which imply higher reve-
nue-raising capacity at lower economic and administrative costs than 
other consumption taxes (Cnossen 1998; Ebrill et al., 2001; de la Feria 
and Krever, 2013). However, VAT is not free of criticism, with opponents 
arguing mainly on the basis of equity considerations that emphasize 
the VAT’s potentially negative distributional impact (Metcalf, 1995; Bird 
and Gendron, 2005).

In this context, the purpose of the present chapter is to provide an over-
view of the VAT, describing its development, basic characteristics, oper-

2   Indirect taxes are taxes which, contrary to direct ones (e.g., income taxes), are generally 
not levied directly on the person who is supposed to bear the burden of the tax. They are 
usually imposed on manufacturers or suppliers but passed on to consumers who ulti-
mately pay the tax as a part of the market price of the good or service purchased. Since 
they are basically levied on the consumption of goods and services, they are frequently 
referred to as ‘consumption taxes’. Common examples of such taxes are the VAT and the 
Retail Sales Tax (see also Section 2.3).
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ation, and relevant design issues, and presenting the main arguments 
for and against its implementation. The discussion highlights the impor-
tance of VAT as an effective tool for raising the public revenues on which 
many national taxation systems and fiscal policies largely rely, such as 
the Greek one (see also Chapters 3 and 4). 

In what follows, Section 2.2 briefly describes the VAT origins and the 
evolution of its adoption across the world. Section 2.3 defines VAT and 
explains its operation and main differences with a related indirect tax, 
i.e., the Retail Sales Tax (RST). Section 2.4 focuses on the VAT’s ba-
sic structural and design features, discussing their practical implications. 
Section 2.5 presents the main arguments for and against VAT implemen-
tation, and finally, Section 2.6 summarizes the key points of the chapter 
and concludes.

2.2.	 VAT origins and evolution 

Even though there is no consensus on the origins of the VAT, its foun-
dational principles are attributed to the German businessman Wilhelm von 
Siemens and the American economist Thomas S. Adams, who worked in-
dependently, proposing such a tax type about a century ago, i.e., in the 
late 1910s and early 1920s (James, 2011; Narayanan, 2020). Von Sie-
mens conceived a tax as a major improvement to the turnover tax that 
would enable firms’ compensation for taxes charged on inputs (Sullivan, 
1965). Adams considered a tax with a similar logic as a substitute for the 
federal income tax in the context of a radical modification of the existing 
federal income tax system (Adams, 1921).

However, it took more than three decades before a general turno-
ver tax regime was established in 1954 at a national level in France, 
which constituted the predecessor to the VAT system (Zu, 2022).3 The 
enactment of the first VAT in Denmark in 1967 marked the start of the 

3   This general turnover tax system was, in fact, an extension to a limited ‘credit’ mech-
anism for a narrow turnover tax adopted in 1948, which allowed businesses to recover 
some tax charged on inputs (Zu, 2022). 



46

Value Added Tax revenue buoyancy and elasticity in Greece

tax’s widespread introduction in Europe, while Brazil was the first Latin 
American country to adopt the VAT in the same year. VAT scholars usu-
ally recognize two distinct phases in the progressive adoption of VAT 
worldwide (James, 2011). The first phase covers the decades of the 
1960s, 1970s and the early 1980s, during which the VAT was primar-
ily introduced in countries of Western Europe (e.g., Austria, Belgium, 
Denmark, Italy, Germany, the Netherlands, the United Kingdom) and 
Latin America (e.g., Argentina, Brazil, Chile, Uruguay). The role of the 
European Economic Community (EEC), i.e., the predecessor of the 
European Community and today’s European Union, was crucial in the 
acceleration of VAT adoption in Europe since accession to the EEC re-
quired the adoption of a VAT in the context of harmonizing the nation-
al tax systems across all member states (James, 2011; Zu, 2022). In 
1967–1977, six relevant directives were issued, with the Sixth EEC Di-
rective4 constituting the main document on indirect tax harmonization 
across EEC member states. The recast of this directive, i.e., Council Di-
rective 2006/112/EC of 28 November 2006 on the common system of 
value added tax, is up to now the primary operative directive on the EU 
VAT (see also Chapter 3). 

The introduction of VAT in industrialized countries outside the EU (e.g., 
Australia, Canada, Japan, Switzerland), from the late 1980s onwards, sig-
naled the second phase of VAT adoption. During this phase, and specifi-
cally in the 1990s, the VAT rapidly spread in many transitional and devel-
oping/emerging economies in Eastern Europe (e.g., Azerbaijan, Belarus, 
Georgia, Moldova), Asia (e.g., Bangladesh, China, Jordan), and Africa 
(e.g., Algeria, Kenya, Nigeria). VAT expansion has continued in the 21st 
century as well, with mostly African (e.g., Angola, Egypt, Ethiopia) and 
Middle Eastern countries (e.g., Bahrain, the United Arab Emirates, Saudi 
Arabia) introducing a VAT system in latest decades. According to most re-
cent literature, the VAT, nowadays, constitutes a major type of consump-
tion tax in about 170 countries worldwide (Zu, 2022). A notable exception 

4   Sixth Council Directive 77/388/EEC of 17 May 1977 on the harmonization of the laws 
of the member states relating to turnover taxes - Common system of value added tax: 
uniform basis of assessment.
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is the United States (US), which remains the only country in the OECD 
without a VAT, even though it has periodically contemplated a VAT for a 
variety of purposes.5 However, it applies a similar tax on consumption, 
that is, the RST at a state or local government level (not the federal level), 
which differs from VAT in specific aspects, as discussed below. 

Following its full membership in the EEC in 1981, Greece established 
a VAT in 1987, in compliance with the requirements of the Sixth EEC Di-
rective. The new tax was introduced by Law 1642/1986,6 which was lat-
er amended by Law 2859/2000 – also known as the ‘Greek VAT Code’ – 
to incorporate all available rules and regulations up to that point (Eriot-
is et al., 2021). As in other countries that had previously joined the EEC, 
the new tax replaced a number of pre-existing indirect taxes in the coun-
try, including stamp duties, the turnover tax, and special consumption 
taxes of less importance for revenue purposes, such as the sugar tax 
and the tax on entertainment services (Triantafyllou, 1987; Andrikopou-
los et al., 1993). 

2.3.	� VAT definition, operation, and comparison  
with the Retail Sales Tax

A VAT is an indirect tax that is based on the concept of ‘value-added’, 
that is, the economic value that a firm adds to its products or services be-
fore selling them to customers (e.g., Tait, 1988). It is typically defined as 
a tax on consumption levied on a product or service at every point of sale 
at which value has been added, along the whole chain of production/dis-
tribution, from the sale of the raw materials to its final purchase by a con-
sumer (e.g., Ebrill et al., 2002). As such, the VAT, in principle, is collect-
ed and remitted to the government by all the traders involved in the sup-

5   For early discussions on the scope and applicability of a VAT in the US tax system, see 
Aaron (1981) and Metcalf (1995).
6   For early presentations of the Law 1642/1986 and analyses of its implications for the 
Greek economy, see Georgakopoulos (1978, 1986), Triantafyllou (1987), and Agapitos 
(1990).
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ply chain of a specific product or service, but the tax is, in fact, paid by 
the customers or end-users who purchase the final product or service. 
Thus, the term ‘value-added tax’ refers more to the tax remittance sys-
tem, rather than the intended tax base, which is the full value of the sup-
ply. For this reason, a number of countries (e.g., Canada, India, New Zea-
land, and Singapore) have adopted the name ‘Goods and Services Tax’ 
(GST) for their VAT regimes to reflect the tax base as opposed to the re-
mittance method (de la Feria and Krever, 2013). Despite the difference in 
the name, the VAT and GST are generally considered as equivalent taxes 
(e.g., Narayanan, 2020).

Overall, there are four ways to compute a firm’s liability for VAT: (a) 
the additive-direct method, (b) the subtractive-direct method, (c) the ad-
ditive-indirect method, and (d) the subtractive-indirect method. First, lit-
erature usually distinguishes the direct from the indirect approach in 
computing VAT (e.g., Georgakopoulos, 1978; Tait, 1988). The direct ap-
proach requires the explicit computation of a firm’s value added, while 
the indirect approach does not require the computation of the value-
added itself. Second, a firm’s value-added can be calculated using the 
additive or the subtractive method. According to the former, the value-
added equals the sum of the payments made by the firm to the factors 
employed in producing a product or service, such as wages and sala-
ries, interest, rents, and profits (e.g., Sullivan, 1965). The latter, i.e., the 
subtractive method, considers the value-added as the difference be-
tween the value of a firm’s sales and the value of the purchased mate-
rial inputs used in producing the firm’s goods. Both methods, by defini-
tion, lead to identical results. 

In the case of explicitly computing the firm’s value-added, the VAT li-
ability can be derived using either the additive-direct method or the sub-
tractive-direct method by multiplying the firm’s value-added with the rel-
evant VAT rate. When the value-added is not directly computed, on the 
one hand, the additive-indirect method measures the total liability for VAT 
as the sum of tax amounts applied to all the components of value add-
ed (tax for wages and salaries, tax for interest payments and profits, etc.). 
On the other hand, the subtractive-indirect method calculates VAT liabili-
ty by subtracting the VAT charged on inputs from the VAT due on a firm’s 
taxable sales. 
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The four methods described above prove to be equivalent in the case 
of a single VAT rate applied to all production/distribution stages (e.g., Tait, 
1988).7 In practice, the subtractive-indirect method (i.e., the fourth meth-
od), also known as the ‘credit-invoice’, ‘tax-credit’, or ‘invoice (-based)’ 
method, is the most used worldwide, which the EU VAT model is based 
on. Japan is the only country that has adopted a variant of the second 
method, that is the subtractive-direct method, also referred to as the ‘sub-
traction’ or ‘accounts-based’ method (e.g., Tamaoka, 1994). Comparing 
the two, the credit-invoice method attaches the tax liability to the trans-
action, as demonstrated by the relevant invoice, while the VAT based on 
the subtraction-method is generally thought to be a tax on an entity with-
out involving an invoice requirement.8 Overall, the VAT form based on the 
credit-invoice method is considered “legally and technically far superior 
to other forms” (Tait, 1988). 

All entities subject to VAT are obliged to register with the tax author-
ities.9 A VAT regime based on the credit-invoice method requires regis-
tered firms to charge tax on their sales and enables them to reclaim tax on 
their inputs. The VAT, as mentioned before, applies to every transaction 
along the whole supply chain of a product, that is, for instance, when a 
raw materials producer sells a product to a factory, when the factory sells 
the finished product to a wholesaler, when the wholesaler sells the prod-
uct to a retailer, and, ultimately, when the retailer sells it to the final con-
sumer who, eventually, pays the VAT. The trader in each production/dis-
tribution stage charges the purchaser VAT at the rate specified for each 
supply, which is demonstrated by an invoice showing the amount of tax 
charged. The purchaser is subsequently allowed to credit that input tax 
against the output tax charged on its sales, remitting the difference to the 
tax authorities and/or receiving refunds when there are excess credits. In 

7   Methods (a), (b) and (c) cannot accommodate a multiple-rate VAT, basically, for practi-
cal reasons (see for example Tait, 1988).
8   For a comparative analysis of the credit-invoice method and the subtraction-method in 
computing the VAT see, for example, Grinberg (2010).
9   In countries where there is no registration threshold, that is, a certain volume of annual 
turnover above which businesses are required to register for VAT (see also Section 2.4), 
such as Greece, no separate registration for VAT purposes is required. The tax registration 
number provided to a taxpayer is used for all taxation purposes, including VAT.
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effect, this credit mechanism underlying the VAT collection process elim-
inates the tax on goods and services purchased by a registered firm but 
leaves in place the VAT on sales to final consumers (Grinberg, 2010). Box 
2.1 illustrates and explains the VAT operation and payment process using 
a hypothetical example.

The multiple-stage collection process is the defining feature of VAT that 
distinguishes it from other consumption taxes, such as the RST, which is 
the most common consumption tax throughout the United States. The 
RST is collected only at the retail stage, that is, at the point of sale of the 
final product. An RST and a VAT of the same rate are theoretically equiv-
alent, in the sense that they result in the same amount of tax collected by 
the government and identical tax burdens for the final consumer (Met-
calf, 1995; Keen and Smith, 1996; Grinberg, 2010). This can be apparent 
from the numerical example in Box 2.1, where, unlike the VAT collection 
process, in case of an RST, the whole tax would be levied in the fourth 
stage and be ultimately borne by the final consumer, as in the case of the 
VAT. More specifically, across all traders involved in the supply chain of 
cell phones, only the cell phone retailer would remit a 50-cent RST to the 
tax authorities collected from the consumer, who, in fact, pays the 10% 
tax due on the final price of the cell phone. However, even in the case of 
same rates, the design and technical differences between an RST and a 
VAT, especially regarding the remittance method, are likely to imply con-
siderable discrepancies in their economic effects and administrative effi-
ciency (de la Feria and Krever, 2013).

BOX 2.1
An example of VAT

Assume that the production and distribution of cell phones in-
volves four stages to which a VAT of 10% applies (Figure 2.1). 
A manufacturer of electronic components purchases raw materials
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made of various metals from a dealer. The manufacturer spends 
€1.10 (€1.00 + €1.00 × 10%) for the raw materials, and the sell-
er of the raw materials pays the tax authorities the 10% VAT, that 
is €0.10 (€1.00 × 10%). At the 2nd stage of production, the manu-
facturer uses the raw materials to create electronic components, 
which are sold to a cell phone manufacturing company for €2.20 
(€2.00 + €2.00 × 10%). The manufacturer of the electronic com-
ponents pays the tax authorities 10 cents of the 20-cent VAT 
(€2.00 × 10%) it collected and keeps the other 10 cents as reim-
bursement for the VAT it previously paid to the raw materials deal-
er. The cell phone manufacturer adds value by producing mobile 
phones, which are sold to a cell phone retailer for €3.30 (€3.00 + 
€3.00 × 10%). The cell phone manufacturer pays the tax author-
ities 10 cents of the 30-cent VAT (€3.00 × 10%) it collected and 
keeps the other 20 cents as reimbursement for the VAT it previ-
ously paid to the electronic components manufacturer. Finally, 
the retailer sells a phone to a consumer for €5.50, that is €5.00 
plus a 50-cent VAT (€5.00 × 10%), 20 cents of which is paid to the 
tax authorities, and the rest kept as reimbursement for the VAT the 
retailer previously paid to the cell phone manufacturer. The VAT 
paid at each sale point along the supply chain represents 10% of 
the value added by the seller. For example, the value added by 
the cell phone manufacturer is €1.00 (€3.00 – €2.00), thus the 
tax payable by the manufacturer is €0.10 (€1.00 × 10%). Overall, 
the tax authorities collect a tax of 50 cents per cell phone from all 
firms involved in its production and distribution, which represents 
10% of the final (pre-taxed) value of the cell phone (€5.00 × 10%). 
Thus, the whole tax burden is eventually borne by the final cus-
tomer since firms are reimbursed for the VAT paid at the previous 
nodes of the supply chain.
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FIGURE 2.1
An example of a VAT applied to a product with four  

production/distribution stages
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Source: Adjusted from Investopedia ‘Value-Added Tax (VAT) Examples’ (https://www.inve 
stopedia.com/ask/answers/042315/what-are-some-examples-value-added-tax.asp).

Indeed, there has been a long-lasting debate on the relative advantag-
es and shortcomings of the two consumption tax types.10 More specifical-
ly, the RST has been accused, in practice, of creating ‘cascading’, that is, 
a ‘tax on tax’ problem leading to double taxation that arises when tax is 
charged both on an input and the output of the same production process 
(e.g., Grinberg, 2010). In the case of VAT, the credit mechanism allows 
producers to reclaim the tax they have been charged on their inputs; thus, 
the VAT does not affect the prices firms ultimately pay for inputs. From 

10   For key points of the associated debate and comparative analyses of a VAT and an RST 
in some respects, see, for example, Zodrow (1999) and Fedeli (1998).
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this perspective, it does not distort production decisions and avoids the 
‘cascading’ problem, ensuring that the consumption of all goods and ser-
vices subject to the VAT will be taxed once, at the consumer level (Ebrill 
et al., 2001; Ebrill et al., 2002; Grinberg, 2010). 

In addition, contrary to the RST, the credit mechanism in a VAT re-
gime largely makes the VAT self-assessed and self-enforcing since regis-
tered traders demand invoices in order to claim the input credits that re-
duce their own tax liability (Tait, 1988; Ebrill et al., 2001; Grinberg, 2010; 
Mascagni et al., 2023). Furthermore, the credit mechanism based on 
VAT invoices provides tax authorities with information about firms’ sales, 
which increases businesses’ compliance and, eventually, improves VAT 
enforcement. However, RST supporters argue that the credit mechanism 
allowing for refunds across the whole value chain of a commodity is likely 
to make the VAT more susceptible to fraud compared to an RST (e.g., de 
la Feria and Krever, 2013). Finally, comparative studies of VAT and RST 
seem to imply that, unlike a uniform VAT system, the RST may work well 
at relatively low rates (i.e., 5–10%), while at higher rates, it proves too vul-
nerable to evasion (Ebrill et al., 2001).

2.4. 	 Structure and relevant design features

As implied by the previous sections, in practice, VAT regimes vary to 
a smaller or greater extent in terms of their structural and design features 
across countries and even within the same country over time. These fea-
tures commonly refer to the adoption of a single or multiple VAT rates, the 
size of tax rates, the coverage of economic activities, the size of the con-
sumption base, and potential exclusions or exemptions, including those 
due to registration thresholds. However, there is a consensus among VAT 
scholars on the general characteristics of a theoretically ‘ideal’ or ‘good’ 
VAT regime in the sense of imposing the least distortions and compliance 
costs (e.g., Giesecke and Nhi, 2010). Specifically, the ‘ideal’ VAT regime 
is widely considered the one which is characterized by a uniform, i.e., a 
single rate on domestic sales, a zero-rate on exports, and no or minimal 
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exemptions11 (Tait, 1988; Ebrill et al., 2001; James, 2011; de la Feria and 
Krever, 2013).

Departing from the ‘ideal’ VAT regime, the VAT systems applied around 
the world are traditionally marked by diverse and multiple rates. Indic-
ative of the variation in VAT rates across different countries are the ex-
amples of the 5% rate in Canada and the 27% in Hungary, while the 
rate variation within the EU is much smaller (17%–27%).12 In addition, 
many countries, mostly in Europe, apply a multi-rate structure of VAT 
with a standard rate for the majority of goods and services and two or 
three reduced rates for certain categories of commodities (for example 
foodstuffs, water supplies, pharmaceutical products, hotel accommoda-
tion, and restaurant and catering services) or for specific regions (see 
also Chapter 3). Even though the general trend outside the EU in the 
last decades favors the introduction of a uniform VAT rate (e.g., de la 
Feria and Krever, 2013), many EU and non-EU countries (e.g., Colom-
bia, Denmark, Finland, Greece, Italy, Spain, Turkey) have introduced 
additional reduced VAT rates since 2020, in the context of the COVID-19 
pandemic (e.g., Narayanan, 2020).

The arguments in support of multiple-rate VAT structures draw on ef-
ficiency considerations, in the sense of raising revenue without affecting 
aggregate real income, as well as equity considerations, in the sense of 
ensuring a fair distribution of aggregate income (Ebrill et al., 2001). How-
ever, given the availability of other tax instruments (i.e., excise taxes and 
income taxes) that could be used for distributional purposes, and taking 
also into account the high compliance and administration costs associ-
ated with significant rate differentiation, a rather simple tax structure with 
minimal rate differentiation appears to be more attractive from both an ef-
ficiency and equity point of view (Tait, 1988; Keen and Smith, 1996; Ebrill 
et al., 2001; Müllbacher et al., 2013).

11   As such, the ‘ideal’ VAT regime is related to the term of the C-efficiency ratio which is, 
usually, considered as an indicator of the departure of the VAT system from a perfectly 
enforced tax levied at a uniform rate on all final consumption (see also Chapter 8, p. 196).
12   The figures concern standard VAT rates retrieved from the OECD Tax Database, “VAT/
GST: standard and any reduced rates (2021)” <https://www.oecd.org/tax/tax-policy/tax-da-
tabase/>. See also Chapter 3.

https://www.oecd.org/tax/tax-policy/tax-database/
https://www.oecd.org/tax/tax-policy/tax-database/
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Another common practice in designing and applying a VAT scheme 
refers to the incorporation of exclusions or exemptions. These can take 
various forms referring to entities (i.e., traders), specific types of econom-
ic activities, or specific categories of commodities. Most countries speci-
fy a threshold, commonly, in terms of annual turnover, above which firms 
are required to register for VAT, excluding in this way businesses with 
annual turnover below this critical level, i.e., businesses of smaller size. 
Cross-country evidence reveals wide variation in the level and design of 
such tax thresholds (Ebrill et al., 2001; Keen and Mintz, 2004). This is-
sue is rather contentious since raising the registration threshold involves 
a trade-off between the tax revenue lost and the administrative and com-
pliance costs saved by the tax authorities and taxpayers (i.e., entities re-
mitting the VAT), respectively, due to the lower number of (large-sized) 
traders subject to VAT. Further concerns about the potential distortions 
and implications related to the differential tax treatment of those traders 
above and those below the threshold make the optimal threshold setting 
an even more difficult and complex task (e.g., Keen and Mintz, 2004). 

The standard argumentation in favor of defining rather high thresh-
olds (thus excluding a large number of small-sized traders), is based on 
the empirical observation that a large proportion of VAT revenue comes 
from a rather small proportion of relatively large firms, while the revenue 
to be raised from the smaller firms maybe insufficient to cover the associ-
ated high administrative and compliance costs (e.g., Ebrill et al., 2001; de 
la Feria and Krever, 2013). Even though international experience shows 
that, indeed, low thresholds may lead a VAT system to fail (see, for in-
stance, the case of the 1995 VAT scheme introduced in Ghana), the is-
sue of determining appropriate thresholds along with related measures of 
applying these thresholds is still under debate, requiring further research 
and consideration (e.g., Ebrill et al., 2001; Keen and Mintz, 2004).

Apart from small traders, exporting activities are also commonly ex-
empt from VAT or subject to a zero VAT rate.13 Typically, this is a conse-

13   Goods and services that are exempt from VAT are distinguished from those that are 
subject to 0% VAT. Contrary to the seller of goods and services which are exempt from 
VAT, the seller of zero-rated goods and services is entitled to reclaim input VAT on busi-
ness purchases (e.g., Tait, 1988).
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quence of applying the ‘destination principle’ in taxing international trans-
actions, under which VAT is levied in the jurisdiction where the final con-
sumption occurs. Effectively, exports are exempt from VAT or zero-rated 
and imports are taxed on the same basis and at the same rate as sup-
plies in the domestic market, ensuring that the net tax burden on imports 
is equal to the net tax burden on the same domestic supplies (OECD, 
2017). As opposed to the destination principle, the alternative ‘origin prin-
ciple’ implies levying the tax in the various jurisdictions where the value 
was added following the production stages of the commodity. Thus, im-
posing VAT on an ‘origin’ basis means that exports would be subject to 
the VAT applicable in the jurisdiction of exportation and imports would be 
zero-rated or excluded from the tax base. 

Intuitively, the origin principle implies a tax levied on production, while 
a destination-based tax is, in fact, a tax on consumption, being consistent 
with the fundamental logic of the VAT (e.g., Ebrill et al., 2001). Despite the 
debate on which principle is most appropriate for VAT purposes in inter-
national trade,14 there is nowadays widespread consensus that the des-
tination principle is preferable to the origin principle from both a theoret-
ical and practical standpoint (Charlet and Buydens, 2012; OECD, 2017). 
Thus, it is widely adopted in applying VAT in international trade among 
OECD countries. However, in an era of rapid expansion of digital technol-
ogies and e-commerce, the application of the destination principle in tax-
ing the cross-border trade of services and intangibles such as consultan-
cy, accountancy, legal, advertising, and financial services is not straight-
forward, mainly due to the increased difficulty in identifying the place of 
consumption (Charlet and Buydens, 2012).15

Other exemptions that are rather common in traditional VAT regimes 
based on the European model refer to a variety of services, including 
postal services, health, education, sporting activities, cultural services, 
betting, lotteries and gambling, insurance, supply of land and buildings, 

14   For a comparative analysis and the implications on a theoretical and practical basis of 
applying the destination vs. the origin principle, see, for example, Ebrill et al. (2001).
15   For a related discussion, see also Hellerstein and Gillis (2010).
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and a range of financial services.16 Beyond these standard exceptions, 
other consumption items that are usually exempt from VAT refer to pas-
senger transport, waste and recyclable material, water supply, precious 
metals, and certain agricultural inputs. Notably, while exemptions consti-
tute a rather typical design feature in European VAT systems, they are not 
frequent in jurisdictions outside the EU (de la Feria and Krever, 2013). Pri-
marily, the rationale on incorporating exemptions in VAT systems builds 
on equity considerations (Ebrill et al., 2001; de la Feria and Krever, 2013; 
Hellerstein, 2016). Exempting essential products from VAT is considered 
to reduce the natural regressivity of a VAT (see Section 2.5.2) and in-
crease consumption of the so-called ‘merit goods’, which is usually asso-
ciated with positive externalities. 

Apart from social policy reasons grounded on equity considerations, 
specific types of supplies such as financial services, insurance and gam-
bling are exempt from VAT for technical reasons due to the practical dif-
ficulties of subjecting related transactions to the VAT (e.g., Hellerstein, 
2016). However, despite the ongoing debate on this issue, both theoret-
ical and empirical evidence seems to seriously question the efficacy of 
VAT exemptions which are driven by equity or feasibility considerations 
(de la Feria and Krever, 2013; Warwick et al., 2022). The relevant argu-
ments mainly build on the considerable cost for both tax authorities and 
taxpayers usually implied by the application of these exemptions in terms 
of administration and compliance. 

Based on the above, many VAT studies suggest that although most 
exemptions and reduced rates are adopted to improve the distribution-
al impact of VAT, their enforcement basically runs counter to the princi-
pal logic of the VAT and undermines the core objective of raising revenue 
by increasing the cost of collection and often facilitating fraud (de Mooij 
and Swistak, 2022; Warwick et al., 2022). This conclusion has increasing-
ly gained support among researchers and policymakers who call for a re-
form of many VAT systems, in both developed and developing countries, 
guided by a broader base, simpler structure, and simpler sets of rules 
(Müllbacher et al., 2013; Cnossen, 2015; Kowal and Przekota, 2021).

16   For a detailed and up-to-date overview of the exemptions at the European level, as 
specified by the European VAT Directives, see Terra and Kajus (2022).

https://sciprofiles.com/profile/1460035


58

Value Added Tax revenue buoyancy and elasticity in Greece

2.5. 	 Arguments for and against the VAT 

2.5.1. 	Arguments for the VAT 

The proponents of VAT pinpoint a number of advantages and strengths 
of adopting a VAT regime, which basically accrue from its fundamental 
principles and structural characteristics. In economic terms, the neutral-
ity properties of this tax are broadly highlighted as the principal reason 
for its superiority over other forms of taxation (Lindholm, 1970; Georga-
kopoulos, 1978; Weidenbaum et al., 1990; Cnossen, 1998; Charlet and 
Buydens, 2012; OECD, 2017). As described above, under a VAT regime, 
each business is charged with VAT when it purchases inputs from its 
suppliers and receives VAT from its customers on its outputs, with the 
business’s tax liability being defined as the net amount or balance be-
tween the input VAT incurred and the output VAT received. Thus, the tax 
ultimately remitted to the tax authorities along a particular supply chain 
is proportional to the amount paid by the final consumer, whatever pro-
duction method is used (capital- or labor-intensive) and independently 
of the allocation of resources across product markets, the nature of the 
supply, the structure of the distribution chain, and the number of trans-
actions or economic operators involved (Weidenbaum and Christian, 
1989; Cnossen, 1998; OECD, 2017). Contrary to other ‘cumulative’ indi-
rect taxes,17 VAT is neutral between vertically integrated firms and those 
active at only one stage since a smaller number of production stages 
does not result in a smaller tax amount remitted by involved businesses; 
thus, it does not incentivize firms to vertically integrate for taxation rea-
sons (Georgakopoulos, 1978; Provopoulos, 1983). In addition, the fact 
that VAT is uniform across all the factors of production implies neutral-
ity between costs and profits, which, in turn, leaves output prices unaf-
fected (Lindholm, 1970). 

17   Cumulative taxes are multi-stage taxes which are charged at every stage of production/
distribution, without allowing a credit for any tax paid in previous stages. Thus, the final 
tax amount applied to a product is larger as the number of stages is larger. In this way, 
cumulative taxes encourage the vertical integration of production, in order for firms to re-
duce the ‘transfers’ across the supply chain of a good and pay, in effect, smaller tax (e.g., 
Georgakopoulos, 1978).
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Beyond the domestic market, the application of the destination prin-
ciple in taxing cross-border transactions ensures VAT neutrality in in-
ternational markets (Cnossen, 1998; Charlet and Buydens, 2012; Zu, 
2022). As discussed above, in the context of a destination-based VAT 
regime, exports are zero-rated, while imports are taxed according to 
the VAT system that holds in the country of import. This ensures that 
imported goods are subject to the same tax regime as domestically 
produced goods, and that domestic and foreign businesses are treated 
equally in terms of taxation (Triantafyllou, 1987; Zu, 2022). In this way, 
business decisions about investing or undertaking activities in a spe-
cific country are driven solely by market and not by tax considerations, 
eliminating the risks of competitive distortion (Lindholm, 1970; Charlet 
and Buydens, 2012). On the contrary, the application of the origin prin-
ciple in taxing commodities in an international setting would potential-
ly distort competition between domestic and foreign firms since goods, 
services, and intangibles purchased from a jurisdiction without VAT or 
with a low VAT rate would have a significant advantage over goods, 
services, and intangibles purchased from jurisdictions that have higher 
rates. Ultimately, a VAT (under the destination principle) operates in a 
neutral way as far as the final consumer’s choices are concerned since 
the latter are independent of the goods’ origin, i.e., whether they are 
purchased in the domestic market or abroad (Triantafyllou, 1987; Tait, 
1988; Cnossen, 1998). 

A further typical argument in favor of VAT draws on an enhanced abil-
ity to raise revenues (Lindholm, 1970; Charlet and Buydens, 2012). In-
deed, the importance of tax revenues in enabling countries to achieve 
sustainable tax space, address public debt imbalances, and ensure the 
provision of public goods has been highlighted in the economics litera-
ture (Brautigam et al., 2008). Thus, the revenue-raising capability of VAT 
is commonly emphasized in the relevant literature on the basis of coun-
tries’ experiences and related empirical evidence (Ebrill et al., 2001; Ebrill 
et al., 2002; Keen and Lockwood, 2010). To assess VAT performance in 
terms of raising revenues, several indicators have been used, usually with 
respect to GDP or consumption, under the labels of ‘VAT productivity’,  
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‘C-efficiency’ or ‘C-effectiveness’18 (Ebrill et al., 2001; Bird and Gendron, 
2006). These measures, in fact, show what percent of GDP or consump-
tion is collected by each percentage point of the standard VAT rate (e.g., 
Bird and Gendron, 2006). 

Comparative multi-country studies based on such indicators often re-
port high cross-country variation, pointing to VAT systems’ ‘imperfec-
tions’, i.e., exemptions, reduced rates, and zero-rating, as the principal 
factors, which, along with tax evasion, tend to erode the tax base, un-
dermining the revenue-raising capacity of a VAT (Ebrill et al., 2001; Ebrill 
et al., 2002; Bird and Gendron, 2006; Hodzic and Celebi, 2017). Other 
studies focusing on the determinants of revenue performance of the VAT 
report additional or related factors that may be important, including the 
business cycle, the degree of openness, the regulatory and legislative 
framework, the effectiveness of the administrative and auditing systems, 
and the size of administrative costs (de Mello, 2009; Tagkalakis, 2014a; 
Ueda, 2017). Overall, irrespective of the factors and conditions that may 
be conducive to increased VAT efficiency, there is evidence which sug-
gests that the VAT operates as a rather effective tax instrument and a sub-
stantial source of revenues in most countries worldwide (e.g., Keen and 
Lockwood, 2010; Cnossen, 2015).

Finally, the VAT is widely considered a particularly attractive consump-
tion tax due to a number of basically practical advantages it exhibits; since 
it does not create cascading effects, it is largely self-enforcing and trans-
parent, and discourages tax evasion (Metcalf, 1995; Ebrill er al., 2002; 
Grinberg, 2010). More specifically, the credit mechanism that applies to 
the whole supply chain of a commodity eliminates the risk of double taxa-
tion, ensuring that the business’ output is taxed only once. Furthermore, it 
encourages voluntary compliance, reducing, in effect, the risk of tax eva-
sion, since each firm has an incentive to receive an invoice from a seller 
so that it can claim the VAT credit on its input purchases (e.g., Kaplano-
glou and Rapanos, 2013). A relevant argument is based on the fact that 

18   ‘C-efficiency’ or ‘C-effectiveness’ is commonly defined as the ratio of VAT revenue to 
consumption divided by the standard rate of the VAT. VAT productivity or efficiency is an 
analogous measure, but it is defined with respect to GDP rather than consumption. See 
also Chapter 8.
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in a multi-stage payment system such as that of a VAT, each firm pays a 
rather small proportion of the tax, thus the incentive to evade tax is small-
er relative to other taxes (e.g., Georgakopoulos, 1978).

2.5.2. 	Arguments against the VAT 

Despite its widely recognized advantages, the VAT has also attracted 
much criticism. Α rather traditional argument against VAT refers to the in-
trinsic regressivity that is generally attributed to any flat tax on consump-
tion, frequently being compared to turnover taxes (Weidenbaum et al., 
1990; Ebrill et al., 2001). The economic rationale behind this argument 
is based on the hypothesis that the proportion of income that is spent 
tends to decrease with the level of income. Thus, since the higher income 
households consume a lower proportion of their income, they are likely to 
bear a lower tax burden (as a share of their income), due to a flat broad-
based VAT, in comparison to lower income households (e.g., Metcalf, 
1995; Jenkins et al., 2006).19 However, this argument is often questioned 
since lifetime income or lifetime consumption may be better indicators of 
an individual’s welfare during his/her lifetime than current income; thus, 
the tax share should be measured with respect to the lifetime income or 
consumption resulting in a proportional burden of VAT (Tamaoka, 1994; 
Ebrill et al., 2001).20 The issue of potential regressivity of VAT has attract-
ed much research interest since it basically relates to equity considera-
tions and more specifically to the distributional impact of VAT (see, for ex-
ample, Leahy et al. [2011] for Ireland, Gaarder [2019] for Norway, and 
Missos [2021] for Greece). A general observation suggests that VAT in-
cidence, that is, how the burden of the tax is shared between consumers 
and suppliers, depends on the patterns of consumer preferences, the de-

19   In general, a regressive tax is a tax where the amount of tax paid as a proportion of 
income decreases with income, while the opposite holds in the case of a progressive 
tax, implying a higher amount of tax (as a proportion of income) paid by taxpayers with a 
higher income.
20   Ebrill et al. (2001) and more recently Arsić and Altiparmakov (2013) analyzed the argu-
ment based on the lifetime perspective in more detail, while Metcalf (1995) raised doubts 
on the conclusion of the non-regressivity of VAT since the relevant argument does not 
consider nontaxed consumption, like leisure and nontaxed bequests.
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sign features of the VAT, and the effectiveness of the related administra-
tion system (Ebrill et al., 2001).

The relevant empirical research does not seem to yield a definite or 
indisputable conclusion on the issue, exhibiting great diversity in terms 
of methods, time, and country coverage. Evidence from Europe (Müll-
bacher et al., 2013) based on VAT burden measures in terms of total ex-
penditure, suggests that the VAT systems in all but one (Hungary) EU28 
countries are non-regressive. The results on developing, transition, or 
emerging economies are rather mixed, with many studies emphasizing 
the high importance of the VAT incidence issue in these countries be-
cause of their specificities related to high income inequality, poor per-
formance of administration systems, and large informal sectors (e.g., 
Bird and Gendron, 2005; Emran and Stiglitz, 2005; Keen, 2008). In gen-
eral, even though early research appears to strongly support the inher-
ent regressive nature of VAT,21 subsequent studies seriously question 
this conclusion (Ebrill et al., 2001). Thus, more recent research seems 
to suggest that the claims on the regressivity of the VAT are largely over-
stated, lacking a solid foundation in theoretical and especially empirical 
terms, and in many cases the VAT appears to be less regressive than 
the other taxes (i.e., trade and excise taxes) it has replaced (Arsić and 
Altiparmakov, 2013). 

Another point of criticism on VAT refers to its broadly proven high rev-
enue-raising capacity, which is considered as a major reason the tax is 
‘both alluring and frightening’ (Metcalf, 1995). The relevant argument 
builds on the ‘money-machine’ hypothesis that has been used by VAT 
opponents who argue against its adoption by the United States (Metcalf, 
1995; McGowan and Billings, 1997; Keen and Lockwood, 2006). The ba-
sic idea underlying this hypothesis is that the VAT would extract increas-
ing proportions of tax revenue in the form of consumption taxes from the 
private sector and finance the expansion of government (McGowan and 
Billings, 1997; Cnossen, 1998; Bird and Gendron, 2006). Lee et al. (2013) 
argue that the critical issue underlying the money machine argument is 
not whether VAT raises more revenue, but whether the expansion of the 

21   See, for example, the seminal work of Pechman (1985).
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government results in a movement toward an inefficiently large level of 
public services. In any event, the related literature remains largely incon-
clusive, with available empirical evidence providing some support to the 
money machine hypothesis (e.g., Keen and Lockwood, 2006; Alavuotun-
ki et al., 2019), strong support (e.g., Keen and Lockwood, 2010), or even 
no support (e.g., McGowan and Billings, 1997; Lee et al., 2013). After all, 
there is little reason to believe that a relatively efficient and fair VAT sys-
tem, with increased capacity to raise revenues at the least possible wel-
fare costs, is associated with an inefficient overexpansion of the public 
sector (e.g., Lee et al., 2013).

An additional argument against VAT refers to its potential inflationary 
effect. On the one hand, given that it is included in the price of purchas-
es, it is expected to be reflected in all price indices and, thus, exert an in-
flationary force on the economy (Weidenbaum et al., 1990). On the other 
hand, if it replaces an existing, equal-yield tax, as in most cases in prac-
tice, there may be changes in relative prices, but no increase in the overall 
price index (Tait, 1991). In addition, a counterargument is frequently pre-
sented suggesting that even if prices rise, this will be a one-time effect as-
sociated with the enactment or change of the tax and would not be persis-
tent (Weidenbaum et al., 1990; Metcalf, 1995). In any event, it seems that 
it is the accompanying monetary policies implemented that matter most, 
rather than the VAT itself in causing inflationary effects on the economy 
(Weidenbaum et al., 1990; Tait, 1991; Metcalf, 1995).

Focusing on technical difficulties associated with its implementation, 
the VAT has also been criticized for being a particularly complex tax 
and burdensome to both tax authorities and taxpayers (Georgakopou-
los, 1978; Ebrill et al., 2001; Mascagni et al., 2023). The feature that has 
been considered highly responsible for creating inappropriate complexi-
ty, along with significant administration and compliance costs, is the cred-
it mechanism which provides for refunds for businesses in case the VAT 
charged on their input purchases exceeds that received from their output 
sales. This may be particularly relevant to exporters, whose output is zero-
rated under the destination principle, and to new enterprises whose in-
vestment purchases are large relative to their current sales. In any event, 
ineffective treatment of excess credits may result in significant and costly 
distortions for these groups of taxpayers. 
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In addition, while refunding is straightforward in principle, in practice, it 
may create opportunities for fraud and corruption, generating tension be-
tween tax authorities and the business sector. Also, in cases where gov-
ernments face considerable cash shortages, deliberate delay or denial of 
refunds is often observed, while complex administrative measures may 
be put in force that significantly undermine the functioning of the VAT 
system (Harrison and Krelove, 2005). These arguments may be particu-
larly relevant to less developed countries where administration and au-
dit systems are likely to perform poorly and be prone to corruption (e.g., 
Mascagni et al., 2023). For all the above-mentioned reasons, the refund 
process has been frequently characterized as the VAT’s ‘Achilles heel’ 
(Ebrill et al., 2002; Harrison and Krelove, 2005). 

Finally, departing from its ideal model, a VAT system with multiple rates 
and exemptions has been linked to increased administration costs for tax 
authorities and compliance costs for taxpayers (Metcalf, 1995; Ebrill et al., 
2001). As discussed above, the potential benefits of a complex VAT struc-
ture usually come at a significant cost, in terms of administrative complex-
ity and collection difficulties, raising serious doubts on the appropriate-
ness and effectiveness of such VAT schemes (Metcalf, 1995; de la Feria 
and Krever, 2013). This is, in fact, the main reason for which single-rate 
VATs with few exemptions and reliance on self-assessment appear more 
successful and, in many cases, prove to be less complex in their de-
sign and implementation compared to the taxes they have replaced (e.g., 
Ebrill et al., 2001). 

2.6. 	 Concluding remarks

VAT regimes have emerged rapidly to become one of the main rev-
enue sources for governments worldwide. First introduced in France in 
1954, followed by Denmark and Brazil in 1967, VAT is now in place in 
about 170 countries. The spread of the VAT, especially during the sec-
ond half of the last century, has been characterized as an unparalleled tax 
phenomenon and the most important development in taxation. 

The VAT is basically a multi-stage tax that is remitted through a cred-
it mechanism to the tax authorities by all traders involved in the supply 
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chain of a product or service, while ultimately the tax burden is borne by 
the final consumer. Although the ‘ideal’ VAT is widely described as a sim-
ple structured tax system with a single rate, a broad base, few exemp-
tions, and effective self-assessment mechanisms, in practice, the VAT 
systems implemented in many countries deviate significantly from this 
scheme, being characterized by multiple tax rates, many exemptions, and 
complex administrative and compliance rules. The rationale for these VAT 
variants is usually based on equity and distributional considerations as 
well as feasibility reasons. However, most relevant studies appear to se-
riously question complex structured VAT regimes, arguing that their en-
forcement basically runs counter to the principal logic of the VAT and un-
dermines the core objective of raising revenue by increasing the cost of 
collection and often facilitating fraud. 

Regardless of the diverse design features that it may exhibit in prac-
tice, the VAT exhibits widely accepted merits related to its neutrality prop-
erties applied in both domestic and international markets, significant rev-
enue-raising capacity, and the rather low risk of cascading effects and tax 
evasion, especially in comparison with other related indirect taxes, such 
as the RST. However, VAT has also been severely criticized for being in-
trinsically regressive, for operating as a ‘money machine’ conducive to an 
oversized inefficient public sector, for creating opportunities for fraud, and 
for being complex and bothersome for administration authorities and tax-
payers. These arguments raise serious concerns about the appropriate-
ness of the VAT in the case of developing and transition economies. Al-
though the relevant arguments cannot be overall rejected, neither in theo-
retical nor in empirical terms, there is evidence suggesting that a VAT al-
most certainly performs better, in both theory and practice, in most coun-
tries than any feasible alternative. Probably for this reason and given its 
importance as a rather effective tool for raising public revenues and, gen-
erally, conducting fiscal policy, the VAT’s role proves to be major in many 
national taxation systems, including the Greek one. 
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CHAPTER 3

VAT RATE REGIME: OVERVIEW OF THE LEGAL FRAMEWORK 
AND RATE STRUCTURE IN THE EU AND GREECE

3.1. 	 Introduction

VAT is the main consumption tax in terms of revenue raised and the 
most common one in terms of geographical coverage (OECD, 2020). 
Although most VAT systems are based on the same principles (credit-
invoice method, destination principle), there exist significant variations in 
rate structures, including standard rates, reduced rates, exemptions, and 
other special regimes among OECD countries (OECD, 2020).22 This diver-
sification is mainly due to different fiscal targets, equity, and social consid-
erations, as well as practical and historical issues that governments take 
into account when designing the VAT rate structure. 

Across OECD countries, historically, VAT rates have been trending up-
ward. In 1975, the average standard VAT rate,23 in the 36 OECD countries 
that applied VAT, was 15.6%, while it reached 18% in 2000 (Figure 3.1). 
From 2000 to 2008, the standard VAT rate remained relatively stable in 
most countries, and the OECD average ranged between 17.7% and 18%. 
On the contrary, during the period that followed the economic and finan-
cial crisis, 2009–2014, 23 OECD countries increased the standard VAT 
rate, and the OECD average reached 19.1% in 2014. In the subsequent 
eight years, 2015-2022, only four OECD countries increased their stand-
ard VAT rate, including Greece and Luxembourg as the only EU mem-
ber states. Since January 2008, only four OECD countries (Iceland, Isra-
el, Latvia, and Switzerland) reduced their standard VAT rate and two (Ire-
land and the UK) reduced it temporarily. Due to the COVID-19 pandemic, 

22   See also Chapter 2.
23   The VAT rates of each country used to calculate the average are the ones reported on 
the 1st of January of the respective year.
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two countries (Germany and Ireland) reduced their standard VAT rate for 
short periods24 (OECD, 2022a).

The standard VAT rates have traditionally exhibited great variation 
across OECD countries. In 2022, the rates ranged from 5% in Canada, 
7.7% in Switzerland, and 10% in Australia, Japan, and Korea to 25% in 
Denmark, Norway, and Sweden and 27% in Hungary. Overall, 23 OECD 
countries applied a standard VAT rate of 20% or more and 5 countries ap-
plied a rate of 10% or less, in 2022. Moreover, most OECD countries have 
been implementing preferential VAT regimes, such as reduced rates and 
exemptions for equity reasons and other policy objectives. Usually, coun-
tries apply reduced rates or exemptions to necessity goods and servic-
es (e.g., food, water supply, health and medical supplies, education, and 
housing) and to ‘merit goods’ (e.g., cultural products). However, as dis-
cussed in Chapter 2, preferential VAT regimes tend to increase complexi-
ty and the compliance burden for companies and have a negative impact 
on compliance (OECD, 2022a).

24   Germany reduced the standard VAT rate from June to December 2020, and Ireland 
from September 2020 to March 2021.

FIGURE 3.1
Average standard VAT rate of OECD countries (%)
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In general, VAT serves as an important fiscal instrument that generates 
significant revenue. Additionally, governments use VAT to achieve coun-
try-specific objectives, leading to a notable disparity in VAT rate regimes 
across countries. Therefore, the aim of this chapter is to offer an overview 
of the EU and Greek VAT rate structure. In what follows, Section 3.2 brief-
ly describes the EU legal framework for the VAT rate regime. Section 3.3 
provides an overview of the structure of VAT rates applied by EU mem-
ber states. Section 3.4 focuses on the main developments of VAT rates in 
Greece since 2000. Finally, Section 3.5 summarizes the key points of the 
chapter and concludes.

3.2. 	 European VAT legal framework

The VAT is a tax common to all EU member states. The notion of a 
common turnover tax was introduced by the Treaty of Rome (1957), in Ar-
ticle 99: “The Commission shall consider how the legislation of the var-
ious member states concerning turnover taxes, excise duties and other 
forms of indirect taxation, including countervailing measures applicable 
to trade between member states, can be harmonized in the interest of the 
common market.” (Hellerstein and Gillis, 2010). Following this mandate, 
the fundamental principles of the EU VAT system were set by the First25 
and Second26 VAT Directives, issued in 1967. According to these direc-
tives, all member states were required to replace their turnover taxes with 
a credit-invoice VAT by 1 January 1970. The Second and parts of the First 
VAT Directive were updated and/or replaced ten years later, in 1977, by 
the Sixth VAT Directive,27 which set the legal framework of the VAT sys-

25   First Council Directive of April 11, 1967, on the harmonization of legislation of member 
states concerning turnover taxes (67/227/EEC).
26   Second Council Directive of April 11, 1967, on the harmonization of legislation of mem-
ber states concerning turnover taxes. Structures and procedures for application of the 
common system of value added tax (67/228/EEC).
27   Sixth Council Directive of May 17, 1977, on the harmonization of the laws of the member 
states relating to turnover taxes — Common system of value added tax: uniform basis of 
assessment (77/388/EEC).
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tem in the EU for the next 30 years.28 In 2006 (effective from 1/1/2007), the 
Sixth VAT Directive was ‘recast’ in order to incorporate the amendments 
that had been made over the years and for reasons of ‘clarity and ration-
alization’. The Recast Sixth VAT Directive29 (or just VAT Directive), along 
with several amendments adopted during the previous sixteen years, set 
the current EU legal framework.

According to the VAT Directive, “The principle of the common system 
of VAT entails the application to goods and services of a general tax on 
consumption exactly proportional to the price of the goods and services, 
however many transactions take place in the production and distribution 
process before the stage at which the tax is charged. On each transac-
tion, VAT, calculated on the price of the goods or services at the rate ap-
plicable to such goods or services, shall be chargeable after deduction of 
the amount of VAT borne directly by the various cost components.” Taxa-
ble transactions30 include the supply of goods and services within the ter-
ritory of a member state by a taxable person (in practice, i.e., a VAT-reg-
istered business, sole trader, or professionals31), the intra-Community ac-
quisition of goods by a taxable person or a non-taxable legal person32 
within the territory of a member state, and the importation of goods.33 
Therefore, in the EU framework, VAT is considered a general tax since it 
applies to almost all goods and services consumed in the EU (this also 
means that imports are taxed but exports are not). Moreover, it is a con-

28   The Third (69/463/EEC), Fourth (71/401/EEC); and Fifth (72/250/EEC) VAT Directives 
refer to extensions granted to Belgium and Italy in order to comply with the First and Sec-
ond VAT Directives.
29   Council Directive 2006/112/EC of November 28, 2006, on the common system of value 
added tax.
30   For more details, see Articles 14-30 of the VAT Directive.
31   For more details, see Articles 9-12 of the VAT Directive and <https://taxation-customs.
ec.europa.eu/taxable-persons-under-eu-vat-rules_en>. 
32   For more details, see Article 13 of the VAT Directive and <https://taxation-customs.
ec.europa.eu/taxable-persons-under-eu-vat-rules_en>. 
33   The VAT Directive does not apply to certain territories, i.e., Mount Athos, the Canary 
Islands, the French territories referred to in Article 349 and Article 355(1) of the Treaty on 
the Functioning of the European Union, the Åland Islands, the Channel Islands, the Island 
of Heligoland, the territory of Bόsingen, Ceuta, Melilla, Livigno, Campione d’Italia, and the 
Italian waters of Lake Lugano.

https://taxation-customs.ec.europa.eu/taxable-persons-under-eu-vat-rules_en
https://taxation-customs.ec.europa.eu/taxable-persons-under-eu-vat-rules_en
https://taxation-customs.ec.europa.eu/taxable-persons-under-eu-vat-rules_en
https://taxation-customs.ec.europa.eu/taxable-persons-under-eu-vat-rules_en
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sumption tax because it is borne by the final consumer, and it is neutral in 
the sense that it does not depend on the number of transactions involved 
(for a detailed analysis, see Chapter 2).34

The EU legal framework further entails the basic provisions, as far as 
the VAT rates are concerned, determining that the standard rate should 
not be less than 15% and that one or two reduced rates of not less than 
5% may be applied to specific goods and services. The VAT Directive pro-
vides a list of goods and services to the supply of which reduced rates 
may be applied. The list includes foodstuffs, supply of water, pharmaceu-
tical products, medical equipment, transportation of passengers, books, 
newspapers and periodicals, admission to cultural and sporting events, 
radio and television broadcasting and web casting services, services by 
artists, goods and services for agricultural production (excluding capital 
goods), accommodation, restaurant services, use of sporting facilities, 
provision of medical and dental care, and others.35 In total, the list con-
tains 29 points (groups of goods and services). Member states may apply 
the reduced rates to a maximum of 24 points from the list. In addition to 
the two reduced rates, they can apply a reduced rate lower than 5% (su-
per-reduced rate) and the exemption with deductibility of the VAT paid at 
the preceding stage to no more than 7 points from the list.36 Furthermore, 
certain member states (Austria, Portugal, and Greece) may apply lower 
rates in specific regions. 

The VAT Directive includes several other provisions such as exemp-
tions for certain activities (e.g., activities in the public interest) and spe-
cial schemes (e.g., a common flat-rate scheme for farmers, and a spe-
cial scheme for small enterprises). For example, as far as small enterpris-
es are concerned, member states may apply simplified procedures, such 
as flat-rate schemes, for charging and collecting VAT. In addition, they 
can also exempt enterprises whose annual turnover is below a specified 
level. Moreover, extreme circumstances are taken into account. Member 

34   Also see ‘What is VAT?’ <https://taxation-customs.ec.europa.eu/what-vat_en>.
35   For more details, see Council Directive 2006/112/EC, Annex III.
36   The seven points cannot be selected from the entire list but from specific points of the 
list. For more details, see Article 98(2) of the VAT Directive.

https://taxation-customs.ec.europa.eu/what-vat_en
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states may grant exemptions to the importation of goods for the benefit of 
disaster victims and to the importation of products necessary to face the 
COVID-19 pandemic. Member states intending to apply these exemptions 
should inform the VAT Committee.

The VAT Directive has been amended several times since 2006. One 
significant change in the EU VAT system refers to the new EU VAT rules 
for e-commerce that came into force on 1 July 2021.37 The scope of the 
new rules is to simplify cross-border e-commerce, increase transparency 
for EU consumers, and decrease fraud. The main changes include:

	• The removal of the exemption for low-value goods (goods valued at 
less than €22) imported into the EU from non-EU companies, meaning 
that all goods imported into the EU are subject to VAT.38

	• EU e-commerce sellers can register in one member state to declare 
and pay VAT on all distance sales within the EU, in case they have a 
turnover (from distance sales) above €10,000, a threshold common 
to all member states.39 To assist e-commerce sellers and simplify 
procedures, an ‘One Stop Shop’ electronic portal has been created, 
where EU e-commerce sellers can handle all their VAT obligations for 
their sales across the entire EU.

	• Similarly, an ‘Import One Stop Shop’ has been created for non-EU 
sellers, where they can register for VAT in the EU.

	• Businesses facilitating supplies of goods through online marketplaces/
platforms are, in specific cases, considered to have received and 
supplied the goods themselves (‘deemed suppliers’). In addition, new 
record keeping requirements are introduced for online marketplaces/
platforms.

More recently, on 8 December 2022, the European Commission pro-
posed a series of measures that aim to improve the EU’s VAT system, in-

37   For more information, see Explanatory Notes on VAT e-commerce rules, available at 
<https://vat-one-stop-shop.ec.europa.eu/system/files/2021-07/vatecommerceexplanato-
ry_notes_28102020_en.pdf>.
38   Previously, goods valued at less than €22 imported into the EU by non-EU companies 
were exempted from VAT.
39   Previously, each member state could select its own threshold.

https://vat-one-stop-shop.ec.europa.eu/system/files/2021-07/vatecommerceexplanatory_notes_28102020_en.pdf
https://vat-one-stop-shop.ec.europa.eu/system/files/2021-07/vatecommerceexplanatory_notes_28102020_en.pdf
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crease its resilience to fraud, and promote digitalization, while addressing 
the challenges of the platform economy. The key actions proposed are

	• introducing real-time digital reporting for VAT purposes based on 
e-invoicing for companies that operate cross-border in the EU;

	• updating VAT rules for passenger transport and short-term accommo-
dation platforms;

	• introducing a single VAT registration for businesses selling to con-
sumers across the EU.

The new rules are expected to reduce VAT fraud by up to €11 billion a 
year, decrease compliance costs for EU sellers by more than €4.1 billion 
per year over the next ten years, and further decrease registration and ad-
ministrative costs for companies, especially Small and Medium-sized En-
terprises (SMEs), by €8.7 billion over a ten-year period.40

3.3. 	 VAT rate structure in the EU27 

One of the most important features of the EU VAT system concerns the 
underlying rate structure, which represents a key instrument for govern-
ments to achieve fiscal and other policy goals. Although the VAT Directive 
sets the lower bounds for standard and reduced VAT rates, as well as oth-
er specifications, it leaves significant room for action, ensuring that mem-
ber states41 have the ability to adjust their VAT rate structure according to 
their distinctive characteristics and policy objectives. With regard to the 
standard VAT rate, from 2000 to 2008, the average standard VAT rate42 
went through a period of mild increases and drops, ranging from 19.41% 
to 19.73% in the EU27 and from 18.11% to 18.87% in the EA19. During 
the global economic and financial crisis and its aftermath, 2009–2014, the 

40   For more details, see <https://taxation-customs.ec.europa.eu/taxation-1/value-added-
tax-vat/vat-digital-age_en>.
41   In this section, when we refer to member states, we refer to EU27 member states.
42   The VAT rates of each member state presented in this section, and used to calculate 
the averages, are those applicable for more than 6 months in the year considered, or on 
the 1st of July of that year. 

https://taxation-customs.ec.europa.eu/taxation-1/value-added-tax-vat/vat-digital-age_en
https://taxation-customs.ec.europa.eu/taxation-1/value-added-tax-vat/vat-digital-age_en
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average standard VAT rate increased significantly, ranging from 20.04% 
to 21.59% in the EU27 and from 19.16% to 20.68% in the EA19. In the fol-
lowing period, it remained rather stable, and since 2017, it has remained 
at the same level in both the EU27 and the EA19 (Figure 3.2). It is worth 
noting that the average standard VAT rate in the EU27 remained above 
the EA19 rate throughout the period under examination (2000–2022), im-
plying that member states who do not belong to the Eurozone tend to ap-
ply higher standard VAT rates over time.

There is great differentiation among standard VAT rates applied by 
member states. In 2022, rates ranged from 27% in Hungary and 25% in 
Denmark, Croatia, and Sweden, to 18% in Malta and 17% in Luxemburg. 
Figure 3.3 illustrates the standard rate of the EU27 member states for three 
indicative years, i.e., 2000, 2008, and 2022.43 Greece, along with Finland, 

43   For more details, see Table A1 in Appendix A. Table A1 presents the standard rate of 
the EU27 member states from 2000 to 2022.

FIGURE 3.2
Average standard VAT rate of the EU27 and the EA19 (%)
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applied in 2022 the fifth highest standard VAT rate of 24%. From 2000 to 
2008, seven member states (Germany, Greece, Cyprus, Malta, the Neth-
erlands, Portugal, and Slovenia) increased their standard VAT rate and 
four (Czechia, Hungary, Portugal, and Slovakia) decreased it. Portugal 
increased the standard VAT rate in 2002 and 2005 and decreased it in 
2008. Ireland decreased the standard VAT rate in 2001 and increased 
it back the next year. From 2009 to 2014, 19 member states increased 
their standard VAT rate, often as part of their fiscal consolidation efforts 
(OECD, 2022a), whereas two of them also decreased it during the same 
period,44 and eight member states did not change it (Belgium, Bulgaria, 
Denmark, Germany, Luxembourg, Malta, Austria, and Sweden). During 
the next three years (2015–2017), only two member states (Greece and 

44   Ireland increased the standard VAT rate by 0.5 pp (percentage points) in 2009 only to 
decrease it back the next year and increase it again by 2 pp in 2012. Latvia increased it by 
3 pp in 2009, by 1 pp in 2011, and decreased it by 1 pp in 2013.

FIGURE 3.3
Standard VAT rate of the EU27 member states (%)
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Luxembourg) increased their standard VAT rate, and only one (Romania) 
reduced it. Since 2018, no member state has altered its standard VAT 
rate in a permanent way. Two member states (Germany and Ireland) re-
duced their standard VAT rate for short periods due to the COVID-19 pan-
demic.45 It is worth noting, that only four member states (Belgium, Bulgar-
ia, Austria, and Sweden) kept their standard rates unchanged throughout 
the entire period under consideration (2000–2022). By comparing stand-
ard rates in 2000 and 2022, it is observed that Cyprus experienced the 
largest increase of the standard VAT rate (from 10% in 2000 to 19% in 
2022) and Greece and Portugal experienced the second largest increas-
es (from 18% in 2000 to 24% in 2022, and from 17% in 2000 to 23% in 
2022, respectively).

With reference to VAT reduced rates, almost all member states ap-
ply at least one reduced rate, with Denmark being the only exception. 
Moreover, five member states have not applied reduced rates for spe-
cific periods (Bulgaria, Croatia, Latvia, Romania, and Slovakia). Figure 
3.4 presents the (single) reduced rate for the member states who ap-
ply only one reduced rate or the upper reduced rate46 for the member 
states who apply two reduced rates, for three indicative years.47 Figure 
3.5 presents the lower reduced rate for the member states who apply 
two reduced rates. Similar to the standard rates, reduced rates also dis-
play significant differentiation among member states. In 2022, single or 
upper reduced rates ranged from 18% in Hungary and 15% in Czechia 
to 8% in Luxembourg and Poland and 7% in Germany and Malta. In the 
same year, Greece applied the fourth highest reduced rate, along with 
Austria, Croatia, and Portugal. Among the member states who apply two 
reduced rates, the most commonly applied lower reduced rate48 was 
5% (10 member states), which is also the lowest boundary for reduced 

45   Germany reduced the standard VAT rate from 19% to 16% and the reduced rate from 
7% to 5% from 1 July to 31 December 2020. Ireland reduced the standard rate from 23% 
to 21% from 1 September 2020 to 28 February 2021.
46   The highest of the two reduced rates applied.
47   For more details, see Table A2 in Appendix A. Table A2 presents the reduced rates of 
the EU27 member states from 2000 to 2022.
48   The lowest of the two reduced rates applied.
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FIGURE 3.4
Single or upper reduced VAT rates of the EU27 member states (%)
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FIGURE 3.5
Lower reduced VAT rates of the EU27 member states (%)
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rates according to the VAT Directive. In general, the lower reduced rates 
ranged from 10% to 5%.

Apart from one or two reduced rates, certain member states apply super- 
reduced rates (i.e., reduced rates lower than 5%) to specific products or ser-
vices. In 2022, only five member states applied super-reduced rates and only 
two more (Greece and Poland) did so during the previous years (Figure 3.6).49 
Moreover, five member states (Austria, Belgium, Ireland, Luxembourg, and 
Portugal) continued in 2022 to apply ‘parking rates’, which are ‘historic rates’50  

49   It should be noted that in accordance with the method of reporting used, for ex-
ample, in European Commission (2022), any reduced rate below 5% is denoted as 
a super-reduced rate. This means that some member states may apply one reduced 
rate and one super-reduced rate, and some may apply two reduced rates and one 
super-reduced rate. For example, Spain applies a reduced rate (10%) and a super-
reduced rate (4%), while Italy applies two reduced rates (10% and 5%) and a super-
reduced rate (4%).
50   Member states who, on 1 January 1991, were applying a reduced rate to goods or 
services other than those specified in Annex III of the VAT Directive (i.e., the Annex that 
lists the goods and services to the supply of which reduced rates may be applied) may 
continue to apply the reduced rate provided that the rate is not lower than 12%.

FIGURE 3.6
Super-reduced VAT rates of the EU27 member states (%)
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above 12%,51 and six member states (Belgium, Denmark, Finland, Ireland, 
Lithuania, and Finland) applied zero rates.52

3.4. 	 VAT rate structure in Greece

As mentioned in Chapter 2, VAT was first introduced in Greece in 1987 
(Law 1642/1986 amended by Law 1676/1986 and Law 1684/1987) as part 
of the harmonization process of indirect taxes with the Sixth VAT Directive 
of the European Community (Triantafyllou, 1987). In this framework, sev-
eral tax categories were abolished and replaced by VAT, such as stamp 
duties, turnover tax, and taxes on specific products and services (sug-
ar, detergents, waxy substances, starch syrup, entertainment services, 
films, etc.).53 According to Law 1676/1986, three different rates were in-
itially applied: 8% (reduced rate) on food and other necessities54 (listed 
in Annex II), 36% (high rate) on luxury products (listed in Annex III), and 
18% (standard rate) on all other goods and services. In the Dodecanese 
islands, the reduced and standard rates were lower by 30% and the high 
rate lower by 15%, compared to the corresponding rates applied to the 
rest of the country.55 Exemptions were granted for specific services such 
as education, health, water supply, rent, etc. (Andrikopoulos et al., 1993). 
In 1988, the standard rate was reduced to 16% and Annexes II and III 

51   For example, Portugal applies the ‘parking rate’ of 13% to wine, diesel for agriculture, 
and agricultural tools and utensils, mobile silos, tractors, pumps, and other machinery 
designed exclusively or mainly for the purpose of agriculture, cattle breeding, or forestry.
52   For example, Denmark applies the zero rate to newspapers, including newspapers 
delivered electronically.
53   For more details, see Triantafyllou (1987) and Andrikopoulos et al. (1993).
54   The reduced rate applied on books, periodicals and newspapers was decreased by 
50%, i.e., a 4% super-reduced rate. Note that, in accordance with the terminology used in 
Greek legislation and the accompanying explanatory reports, any rate below the stated 
reduced rate that is applied to specific goods and services is denoted as a super-reduced 
rate, whether or not it is below 5%. While, as explained in note 22, in the EU terminology, 
only reduced rates below 5% are denoted as super-reduced rates.
55   The reduction on VAT rates applied in the specified islands did not and does not apply 
to tobacco products and vehicles.
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were amended (effective from 1/1/1988).56 Two years later, in 1990, the 
standard rate increased back to 18%, and the reduced rate increased to 
8% (effective from 28/4/1990).57 Moreover, the 30% reduction of the VAT 
rates was also applied to the islands of Lesvos, Chios, Samos, and Samo-
thrace, besides the Dodecanese islands where the reduction of rates had 
been applied since the initiation of the VAT.58 In 1992, the high rate was 
abolished and the islands of the Cyclades, North Sporades, Thasos and 
Skyros were added to the list of islands where the reduction of VAT rates 
was employed. Moreover, the list of goods and services to the supply of 
which the reduced rate was applied (presented in Annex III since then) 
was amended (effective from 8/8/1992).59, 60

The initial VAT law was replaced by Law 2859/2000 (VAT Code) that 
incorporated and codified all previous amendments (Eriotis et al., 2021). 
The VAT rates, standard and reduced,61 remained the same, and the 
reduction applied to the specified Aegean islands as well. In 2005, the 
standard rate was increased to 19% and the reduced rate to 9% (effective 
from 1/4/2005).62 In March 2010, the standard rate was increased to 21% 
and the reduced rate to 10% (effective from 15/3/2010).63 These increas-
es were part of the Stability and Growth Programme and were intended to 
reduce the general budget deficit.64 A few months later, in June 2010, the 
standard rate was increased again, to 23%, and the reduced rate to 11% 

56   Ministerial Decision Π.8499/4941/ΠΟΛ 369/1988 Greek Government Gazette B´ 57 rati-
fied by Law 1839/1989.
57   Law 1884/1990.
58   Law 1881/1990.
59   Law 2093/1992.
60   Apart from books, periodicals, and newspapers, the 50% decrease on the reduced rate 
was also applied on admission to theatres.
61   The reduced rate applied on books, periodicals and newspapers and admission to 
theaters remained decreased by 50%.
62   Law 3336/2005.
63   Law 3833/2010 “Protection of the national economy − Urgent measures to ad-
dress the fiscal crisis”.
64   Explanatory report <https://www.hellenicparliament.gr/UserFiles/2f026f42-950c-4efc-
b950-340c4fb76a24/P-EPOIKON-eis_XPress_Hamster_temp.qxp.pdf>.

https://www.hellenicparliament.gr/UserFiles/2f026f42-950c-4efc-b950-340c4fb76a24/P-EPOIKON-eis_XPress_Hamster_temp.qxp.pdf
https://www.hellenicparliament.gr/UserFiles/2f026f42-950c-4efc-b950-340c4fb76a24/P-EPOIKON-eis_XPress_Hamster_temp.qxp.pdf
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(effective from 1/7/2010).65 These increases were part of the measures for 
the implementation of the support mechanism for the Greek economy by 
the member states of the Eurozone and the International Monetary Fund 
and were intended to reduce the fiscal deficit. Once more, in December 
2010, the reduced rate increased to 13% (effective from 1/1/2011).66 This 
increase was part of the urgent measures for the implementation of the 
support programme for the Greek economy, and its main goal, as stated 
in the explanatory report, was to increase public revenue. Furthermore, in 
order to enhance the competitiveness of the tourism sector, a 50% reduc-
tion of the reduced rate (i.e., practically a 6.5% super-reduced rate) was 
applied to accommodation in hotels and similar establishments and, in 
order to alleviate the burden for consumers and social security funds, the 
same reduction was applied to pharmaceutical products and vaccines. 67

In July 2015, Appendix III68 was replaced by a new one that incorporat-
ed fewer goods and services.69,70 Furthermore, the 50% decrease on the 
reduced rate applied to accommodation in hotels and similar establish-
ments was abolished (effective from 1/10/2015). The super-reduced rate 
applied to certain pharmaceutical products and vaccines, and to books, 
newspapers and periodicals was reduced to 6%. In addition, the reduc-
tion of the VAT rates applied to certain islands was to be gradually abol-
ished: to highly tourism-developed islands with high per capita income ef-
fective from 1/10/201571 and to less tourism-developed islands effective 

65   Law 3845/2010 “Measures for the implementation of the support mechanism for the 
Greek economy by the member states of the Euro Zone and the International Monetary 
Fund”, effective from 1/7/2010.
66   Law 3899/2010 “Urgent measures for the implementation of the support programme for 
the Greek economy”, effective from 1/1/2011.
67   <https://www.hellenicparliament.gr/UserFiles/2f026f42-950c-4efc-b950-340c4fb76a24/
E-ELOIK-EIS.pdf>.
68   The goods and services on the supply of which reduced rates are applied are listed in 
Appendix III.
69   Law 4334/2015 “Urgent arrangements for the negotiation and agreement with the Euro-
pean Stability Mechanism (ESM)”. 
70   Several goods and services were reclassified (removed from Appendix III and taxed 
with the standard rate) such as coffee, tea, flowers, and restaurants and similar services.
71   Rhodes, Santorini, Mykonos, Naxos, Paros, Skiathos (Circular Order ΠΟΛ1224/12.10.2015 
and Law 4389/2016).

https://www.hellenicparliament.gr/UserFiles/2f026f42-950c-4efc-b950-340c4fb76a24/E-ELOIK-EIS.pdf
https://www.hellenicparliament.gr/UserFiles/2f026f42-950c-4efc-b950-340c4fb76a24/E-ELOIK-EIS.pdf
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from 1/6/2016.72 The abolition was suspended for the remote islands until 
31/12/2016. These measures were legislated in accordance with the Euro 
Summit decision of 12/7/2015,73 in order to start negotiations on a finan-
cial assistance programme for Greece. The aim of these measures was 
to streamline the VAT system and broaden the tax base to increase rev-
enues.74 

In 2016, the standard VAT rate was once again increased to 24%, ef-
fective from 1/6/2016.75 The aim of this change was to increase public 
revenues and contribute to the fiscal adjustment of Greece.76 Moreover, 
as stated in the explanatory report, the 30% reduction of the VAT rates 
has been maintained for the island of Skopelos, due to a natural disas-
ter that affected the island, and the islands close to the eastern borders, 
due to the refugee crisis. In December 2016, the 30% reduction of the VAT 
rates was applied to the islands of the Prefecture of Evros, Lesvos, Chi-
os, Samos, the islands of Dodecanes with the exception of Rhodes, and 
to Karpathos until 31/12/2017.77

In 2017, Appendix III was replaced by a new one that included agri-
cultural supplies and services for agricultural production, effective from 
1/7/2017.78 The aim of this reclassification was to strengthen the liquidi-
ty of farmers and agricultural enterprises and to support the primary pro-
duction sector of the country.79 Moreover, in December 2017, the 30% re-
duction in the VAT rates was maintained for the islands of Leros, Lesvos, 

72   Syros, Thasos, Andros, Tinos, Karpathos, Milos, Skyros, Alonnisos, Kea, Antiparos, 
Sifnos (Circular Order ΠΟΛ1061/24.5.2016 and Law 4389/2016).
73   <https://www.consilium.europa.eu/media/20353/20150712-eurosummit-statement-gree 
ce.pdf>
74   Explanatory report <https://www.hellenicparliament.gr/UserFiles/2f026f42-950c-4efc-
b950-340c4fb76a24/e-ems-eis.pdf>.
75   Law 4389/2016 “Urgent provisions for the implementation of the agreement on fiscal 
objectives and structural reforms, and other provisions”, effective from 1/6/2016. 
76   Explanatory report <https://www.hellenicparliament.gr/UserFiles/2f026f42-950c-4efc-
b950-340c4fb76a24/e-epidiat-eis-sunolo-neo.pdf>.
77   Law 4446/2016.
78   Law 4472/2017.
79   Explanatory report <https://www.hellenicparliament.gr/UserFiles/2f026f42-950c-4efc-
b950-340c4fb76a24/S-DIMOSTRAT-EIS-ANATYP.pdf>.

https://www.consilium.europa.eu/media/20353/20150712-eurosummit-statement-greece.pdf
https://www.consilium.europa.eu/media/20353/20150712-eurosummit-statement-greece.pdf
https://www.hellenicparliament.gr/UserFiles/2f026f42-950c-4efc-b950-340c4fb76a24/e-ems-eis.pdf
https://www.hellenicparliament.gr/UserFiles/2f026f42-950c-4efc-b950-340c4fb76a24/e-ems-eis.pdf
https://www.hellenicparliament.gr/UserFiles/2f026f42-950c-4efc-b950-340c4fb76a24/e-epidiat-eis-sunolo-neo.pdf
https://www.hellenicparliament.gr/UserFiles/2f026f42-950c-4efc-b950-340c4fb76a24/e-epidiat-eis-sunolo-neo.pdf
https://www.hellenicparliament.gr/UserFiles/2f026f42-950c-4efc-b950-340c4fb76a24/S-DIMOSTRAT-EIS-ANATYP.pdf
https://www.hellenicparliament.gr/UserFiles/2f026f42-950c-4efc-b950-340c4fb76a24/S-DIMOSTRAT-EIS-ANATYP.pdf
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Kos, Samos, and Chios until 30/6/2018.80 The reduction applied to the five 
islands was prolonged until 31/12/2022 through several extensions grant-
ed.81 In May 2019, Appendix III was once again replaced by a new one 
that incorporated more goods and services such as coffee, tea, cocoa, 
and restaurants and establishments providing similar services (effective 
from 20/5/2019). In addition, the super-reduced rate of 6% was applied to 
electricity and natural gas, and admission to music concerts (apart from 
the other goods and services to which it was already applied).82 

In April 2020, due to the COVID-19 pandemic,83 certain goods used 
for protection against viruses and for personal hygiene84 were added to 
Appendix III and the super-reduced rate of 6% was applied to them.85 
In May, more goods and services were added to Appendix III, such as 
non-alcoholic beverages, transport of passengers and their accompany-
ing luggage, and admission to cinemas (the super-reduced rate of 6% 
was applied to the latter), effective from 1/6/2020 until 31/10/2020.86 In the 
subsequent years, the time horizon of these provisions was extended to 
31/12/2022.87 In December 2020, a zero rate of VAT was applied on vac-
cines and in vitro diagnostic medical devices for the prevention and di-
agnosis of COVID-19, effective until 31/12/2022.88 In October 2021, sever-

80   Law 4509/2017. 
81   The corresponding ministerial decisions were published in the Greek Government Ga-
zette no115 issue A, 29/6/2018; no221 issue A, 31/12/2018; no2543 issue B, 26/6/2019; 
no4744 issue B, 23/12/2019; no2537 issue B, 24/6/2020; no5597 issue B, 21/12/2020; 
no2828 issue B, 30/6/2021. Moreover, Law 4811/2021 states that the reduced VAT rates 
can continue to apply on the five islands provided that refugee centers are operating on 
these islands (effective from 1/7/2021).
82   Law 4611/2019.
83   Explanatory report <https://www.hellenicparliament.gr/UserFiles/2f026f42-950c-4efc-
b950-340c4fb76a24/k-met-koronoios-OLO.pdf>.
84   Such goods included protective masks, gloves for medicine, soap and other prepara-
tions for personal hygiene, antiseptics, ethyl alcohol used for the production of antiseptics.
85   Law 4683/2020. The reduction was effective until 31/12/2020 and was extended until 
31/12/2022 (Law 4728/2020, Law 4753/2020, Law 4690/2021, Law 4876/2021, and Law 
4949/2022).
86   Law 4690/2020.
87   Law 4787/2021, Law 4839/2021, Law 4876/2021, Law 4949/2022.
88   Law 4764/2020.

https://www.hellenicparliament.gr/UserFiles/2f026f42-950c-4efc-b950-340c4fb76a24/k-met-koronoios-OLO.pdf
https://www.hellenicparliament.gr/UserFiles/2f026f42-950c-4efc-b950-340c4fb76a24/k-met-koronoios-OLO.pdf
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al goods and services were added to Appendix III, such as residues and 
waste from the food industries and services provided by dance schools 
and gyms.89 

Overall, the VAT law has been subject to numerous changes since 
2000. More specifically, it has been amended (through legislation) 22 
times during 2000–2009, 56 times during 2010–2019, and 25 times dur-
ing the last three years (2020–2022).90 The standard and the reduced 

89   Law 4839/2021. The provisions regarding dance schools and gyms were effective from 
1/10/2021 till 30/6/2022 and were extended till 31/12/2022 by Law 4949/2022.
90   Source: European Commission Taxes in Europe Database v3. 

TABLE 3.1
Main changes in VAT rates and Appendix III

Law Standard 
rate

Reduced 
rate

High  
rate

Super-
reduced  

rate

Replacement 
of Appendix III 
(since 2000)

Effective 
from

1642/1986 & 
1676/1986

18% 6% 36% 3% 1/1/1987

MD Π.8499/
4941/ΠΟΛ369/ 
1988

16% 6% 36% 3% 1/1/1988

1884/1990 18% 8% 36% 4% 28/4/1990

2093/1992 18% 8% Abolished 4% 8/8/1992

3336/2005 19% 9% 4.5% 1/4/2005

3833/2010 21% 10% 5% 15/3/2010

3845/2010 23% 11% 5.5% 1/7/2010

3899/2010 23% 13% 6.5% 1/1/2011

4334/2015 23% 13% 6% P 16/7/2015
& 

1/10/2015

4389/2016 24% 13% 6% 1/6/2016

4472/2017 24% 13% 6% P 1/7/2017

4611/2019 24% 13% 6% P 20/5/2019

Source: Own compilation.
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rates have been increased four times during 2000–2022, and the super-
reduced rate has been increased four times and decreased once. Moreo-
ver, Appendix III (the list of goods and services on the supply of which the 
reduced and the super-reduced rates were applied) has been replaced 
three times during the same period, but multiple other changes (adding 
or removing goods and services) have been made through the years. Ta-
ble 3.1 above summarizes the main changes in VAT rates and Appendix 
III of the VAT code.

3.5. 	 Concluding remarks

VAT is the most common consumption tax worldwide. In Europe, the 
notion of a common turnover tax was introduced at a very early stage by 
the Treaty of Rome (1957). The First and Second VAT Directives that set 
the fundamental principles of the EU VAT system were issued in 1967. 
The Recast Sixth VAT Directive, along with several amendments that have 
been made since, sets the current EU legal framework. The basic pro-
visions as far as the VAT rates are concerned are that the standard rate 
should not be less than 15% and that one or two reduced rates of not less 
than 5% may be applied to specific goods and services. The VAT Direc-
tive provides a list of goods and services to the supply of which reduced 
rates may be applied. Historically, increasing VAT rates was a common 
trend for a long period of time (2000–2016), which was intensified after 
the economic crisis. Since 2017, the average standard VAT rate in the 
EU27 has remained stable at 21.52%. Nevertheless, it should be noted 
that there is a great diversification among VAT rates applied by member 
states. The standard VAT rate ranges from 27% in Hungary to 17% in Lux-
emburg, and the reduced VAT rate ranges from 18% in Hungary to 5% 
in ten member states. Greece applies the fifth highest standard VAT rate.

In Greece, VAT was introduced in 1987 as part of the harmonization 
process of indirect taxes with the Sixth VAT Directive of the European 
Community and replaced several other taxes. The standard rate was 18% 
but was reduced to 16% a year later, while in 1988, the reduced rate was 
8%, and the super-reduced rate was 4%; there was also a high rate of 
36% that was abolished in 1992. Currently, the standard rate is 24%, the 
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reduced rate 13%, and the super-reduced rate 6%. In the period span-
ning from 2000 to 2009, the standard VAT rate applied in Greece was low-
er than the EU27 average. However, in 2010, this trend was reversed, as 
the Greek standard VAT rate surpassed the EU27 average and remained 
higher until 2022. Moreover, the Greek standard VAT rate exceeded the 
EA19 average during 2005–2008 and again from 2010 to 2022. These de-
velopments since 2010 can be attributed to the 5-percentage point cumu-
lative increase in the standard VAT rate, which was part of the fiscal con-
solidation measures implemented between 2010 and 2016 to address the 
economic and fiscal crisis.

The initial VAT law has been subject to frequent and multiple amend-
ments. In particular, since 2000, the standard and the reduced rates have 
been increased four times, while there has been only one reduction in the 
super-reduced rate, in 2015. Moreover, with regard to reclassifications, 
the list of goods and services on the supply of which the reduced and 
the super-reduced rates were applied has been amended multiple times. 
During the period of the fiscal consolidation programmes, most changes 
in VAT rates (including reclassifications) aimed at raising revenues, while 
the changes that have been implemented during 2020–2021 intended to 
address the repercussions of the COVID-19 pandemic. 

Concluding, Greek governments have used VAT rate changes and re-
classifications (selecting whether to apply the standard or the reduced 
rate on specific goods and services) to increase public revenues and to 
cope with extreme circumstances, such as the economic crisis, the ref-
ugee crisis, and the COVID-19 pandemic, or to support specific sectors, 
e.g., tourism and agriculture. Nevertheless, it should be noted that fre-
quent changes in the legislative framework may add to an already com-
plex tax system, such as the Greek one, increasing the compliance bur-
den for taxpayers (Tran‐Nam and Evans, 2014; Hoppe et al., 2021).
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CHAPTER 4

VAT REVENUES IN THE EU AND GREECE:  
IMPORTANCE AND EVOLUTION DURING 2000–2021

4.1. 	 Introduction

Taxation is the main source of government revenues, and consumption 
taxes are the tax category that generates the highest revenue in OECD 
countries, on average (OECD, 2022b). In 2020, the average OECD share 
of consumption taxes on total taxation including social contributions (SC) 
reached 32% (20% was attributed to VAT91), while SC amounted to 26% 
and personal income tax to 23%. During the last five decades, the compo-
sition of taxes on consumption has fundamentally changed. In the 1970s, 
the OECD average of VAT as a percentage of total taxation was 9%, while 
the corresponding figure for other taxes on goods and services was 24%. 
It was during the 1990s that the share of VAT exceeded that of other con-
sumption taxes (on average 18% and 16%, respectively). In general, the 
growing significance of VAT seems to have offset the declining share of 
specific consumption taxes, such as excises and custom duties (OECD, 
2022b).

Although most VAT systems are based on the same principles, there 
exist significant variations in their rate structures and specifications, lead-
ing (among other things) to significant differences in the revenues raised 
by each OECD country. For example, in 2021, according to the OECD 
Global Revenue Statistics database,92 VAT revenues as a percentage of 
GDP varied from 10% in New Zealand, Hungary and Denmark to 3% in 
Switzerland. The corresponding figure was greater than 9% in nine OECD 

91   VAT is applied in 37 of 38 OECD countries. In the context of OECD reports, the term 
VAT is used to refer to any national tax that embodies the basic characteristics of a value-
added tax by whatever name or acronym it is known (OECD, 2022b).
92   Data for 2021 are provisional and data for Australia are not available.
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countries and less than 6%, again, in nine countries. In the same year, 
VAT revenues as a percentage of total taxation including SC ranged from 
43% in Chile and 31% in New Zealand to 14% in Canada and 11% in Swit-
zerland. The corresponding figure was greater than 25% in nine countries 
and less than 18% in eight countries.

The effects of the COVID-19 pandemic on tax revenues differed 
among tax categories and, as far as VAT revenues are concerned, var-
ied among OECD countries. In 2020, personal income taxes (PIT) and 
SC were the most resilient tax categories, increasing on average and in 
most OECD countries as a share of GDP, while VAT revenues remained 
stable, and corporate income taxes (CIT) decreased (OECD, 2022b). Al-
though VAT revenues as a share of GDP remained stable in 2020 com-
pared to 2019, at 6.7%, 18 OECD countries experienced a decrease, 
ranging from 0.9 pp to 0.1 pp. In 2021, revenues from CIT and VAT, as 
a share of GDP, exhibited a strong rebound, while PIT remained un-
changed and SC declined (OECD, 2022b). Concerning VAT revenues 
as a share of GDP in 2021, an increase was observed in 30 countries, 
ranging from 1.5 pp to 0.1 pp, while a decrease was observed in only 
three countries.

Overall, VAT has gained momentum as the main consumption tax and 
one of the main sources of public revenue during the last decades. More-
over, VAT revenue, in the context of this Study, is the variable of inter-
est when estimating VAT revenue response to changes in key macroeco-
nomic variables. Therefore, the aim of this chapter is to offer an overview 
of the evolution of VAT revenues in the EU and Greece. In order to be able 
to make comparisons between EU27 member states, we have used data 
from Eurostat. The examination period for volumes and shares is 2000–
2021 and for rates of change is 2001–2021 (data for 2022 were not avail-
able). In what follows, Section 4.2 presents VAT revenues as a share of 
GDP and general government (GG) total tax receipts including SC, across 
EU member states. Section 4.3 focuses on the main developments of VAT 
revenues in Greece, i.e., their evolution, from 2000 to 2021, in volumes 
and as a share of GG total tax receipts excluding SC and, from 2001 to 
2021, their rate of change. Finally, Section 4.4 summarizes the key points 
of the chapter and concludes.
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4.2. 	 VAT revenues in the EU

VAT is a tax common to all EU member states, as analyzed in previ-
ous chapters (see Chapter 2 and Chapter 3). Figure 4.1 illustrates VAT 
revenues as a percentage of GDP across EU27 member states for three 
indicative years, i.e., 2000, 2008, and 2021. As it becomes evident, VAT 
revenues vary significantly among member states, ranging, in 2021, 
from 13% in Croatia and 10% in Denmark and Hungary to 6% in Luxem-
bourg and 4% in Ireland. Notably, in 2021, VAT revenues represented 
more than 8% of GDP in 14 member states, including Greece where rev-
enues accounted for 8.2% of GDP. Greece ranked 13th (along with Slo-
venia) among member states, well above the EU27 (7.4%) and the EA19 
(7.2%). Most member states witnessed an overall increase as far as 
VAT revenues are concerned, over the period under examination (2001–
2021). In more detail, during the sub-period 2001–2008, VAT revenues 

FIGURE 4.1
VAT revenues (% of GDP) for the EU27 countries
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as a percentage of GDP exhibited a positive average annual growth in 
15 member states. During the next sub-period, 2009–2021, 19 member 
states witnessed an increase in VAT revenues as a percentage of GDP, 
on average. Over the entire period, 2001–2021, 22 member states expe-
rienced an average positive annual change of their VAT revenues as a 
percentage of GDP.

Furthermore, VAT is a crucial source of public revenue. The impor-
tance of VAT revenues as a share of GG total tax receipts including SC93 
in EU member states is illustrated in Figure 4.2 for three indicative years, 
i.e., 2000, 2008, and 2021. In this case also, the share of VAT revenues 
in 2021 differs significantly among member states, ranging from 37% in 
Croatia and 31% in Bulgaria to 15% in Belgium and Luxembourg. No-
tably, in 2021, the share of VAT revenues was greater than 20% in 17 
member states. Greece ranked 18th, and the share of VAT revenues was 
19.9%, higher than the corresponding figure for the EU27 (17.9%) and 
the EA19 (17.1%). Most member states witnessed an overall increase in 
VAT revenues as a share of GG total tax receipts including SC, over the 
period under consideration (2001–2021). In more detail, during the sub-
period 2001–2008, 18 member states exhibited a positive average an-
nual growth in the share of VAT revenues. During the next sub-period, 
2009–2021, 14 member states witnessed an increase in the share of VAT 
revenues, on average. Over the entire period, 2001–2021, 22 member 
states experienced a positive average annual change of the respective 
VAT revenues share.

The importance of VAT can be further highlighted by comparing the 
contribution of VAT in total taxation (i.e., GG total tax receipts includ-
ing SC) with that of other tax categories. It is worth noting that, in 2021, 

93   According to Eurostat and ESA 2010 (European System of National and Regional Ac-
counts) classification, total taxation including SC is defined as total receipts from taxes 
and SC (including imputed SC) after the deduction of amounts assessed but unlikely to 
be collected, i.e., the sum of taxes on production and imports, current taxes on income, 
wealth, etc., capital taxes, and net SC, minus capital transfers from the general govern-
ment to relevant sectors representing taxes and SC assessed but unlikely to be collected. 
Therefore, all percentages presented in Figures 4.2, 4.3 and 4.4 are a share of this total, 
as provided by Eurostat. For more details on ESA 2010 classifications visit: 
<https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Tax_reve-
nue>.
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revenues from taxation were almost equally distributed among the three 
main tax types, i.e., indirect taxes94 (33%), direct taxes95 (33%), and SC96 
(34%), in the EU27. As illustrated in Figure 4.3, the main indirect tax was 
VAT (17.9%),97 while the main direct taxes were PIT98 (23.6%) and CIT99 (7%).  

94   Indirect taxes, i.e., taxes on production and imports (ESA 2010 code D2) including VAT 
(D211), taxes and duties on imports excluding VAT (D212), taxes on products, except VAT 
and import taxes (D214), and other taxes on production (D29).
95   Direct taxes include current taxes on income, wealth, etc. (D5) and capital taxes (D91).
96   SC refer to net social contributions including imputed social contributions (D61).
97   The shares of other indirect taxes are: 0.9% taxes and duties on imports excluding VAT; 
8.1% taxes on products, except VAT and import taxes; and 5.9% other taxes on production.
98   PIT refers to taxes on individual or household income including holding gains (D51A_C1).
99   CIT refers to taxes on the income or profits of corporations including holding gains 
(D51B_C2).

FIGURE 4.2
Share of VAT revenues in GG total tax receipts including SC (%)  

for the EU27 countries
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FIGURE 4.3
Structure of total taxation by tax type, 2021, EU27 countries (%)
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FIGURE 4.4
Structure of total taxation by tax type, 2021, Greece (%)
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Greece exhibited a rather different allocation of tax revenues during the 
same year (Figure 4.4 above). The main source of tax revenues were in-
direct taxes (41%), followed by SC (36%) and direct taxes (23%). In this 
case also, the main indirect tax was VAT (19.9%),100 while the main direct 
taxes were PIT (14.3%) and CIT (4.3%), significantly lower than the corre-
sponding shares of the EU27. 

Considering the evolution over time of the share of the different tax 
types for the period 2000–2021, we observe that the shares of indirect tax-
es and VAT remained rather stable in the EU27, ranging from 32.2% to 
33.5% and from 16.7% to 17.9%, respectively (Figure 4.5). In Greece, both 
shares exhibited more notable fluctuations and remained above the EU27 
corresponding shares throughout the examination period (2000–2021). 

100   The shares of other indirect taxes are: 0.6% taxes and duties on imports excluding VAT; 
12% taxes on products, except VAT and import taxes; and 8.3% other taxes on production.

FIGURE 4.5
Shares of indirect taxes and VAT in total taxation including SC,  

for EU27 countries and Greece (%)
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The share of indirect taxes ranged from 35.6% to 41.4%, while the share 
of VAT ranged from 18.1% to 21.3%.

Conversely, the share of direct taxes in the EU27 remained above the 
corresponding share in Greece throughout the period 2000–2021, with the 
respective shares ranging from 30.6% to 33% and from 22.6% to 29.1% 
(Figure 4.6). Finally, the shares of SC in the EU27 and Greece were rather 
close, ranging from 34.4% to 36.7% and from 33.3% to 38.5%, respective-
ly. In conclusion, Greece seems to be, over time, more heavily reliant on 
revenues from indirect taxes and especially VAT, which is the main indi-
rect tax, compared to the EU27, which is equally reliant on revenues from 
all three types of taxes.

Turning to the effects of the COVID-19 pandemic, most EU member 
states were significantly affected as far as their revenues from VAT are 
concerned. EU27 and EA19 VAT revenues as a share of GDP both de-
creased by 0.3 pp in 2020 compared to 2019, whereas 18 member states 
exhibited a decrease ranging from 0.9 pp to 0.1 pp (Table 4.1). In terms 

FIGURE 4.6
Share of direct taxes and SC in total taxation including SC,  

for EU27 countries and Greece (%)
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TABLE 4.1
Percentage change of VAT revenues and change of VAT revenues as 

percentage of GDP (in pp), 2019–20 and 2020–21

Member state % change of VAT revenues Change of VAT revenues as %  
of GDP, in pp

2019–20 2020–21 2019–20 2020–21

EU27 -7.0% 15.6% -0.3 0.5

EA19 -8.2% 16.1% -0.3 0.6

Belgium -7.5% 16.9% -0.2 0.4

Bulgaria -0.4% 18.4% -0.1 0.3

Czechia -5.9% 13.2% -0.1 0.2

Denmark 4.0% 8.2% 0.3 0.0

Germany -9.2% 17.1% -0.5 0.7

Estonia -1.7% 17.9% 0.0 0.2

Ireland -16.5% 30.2% -0.9 0.5

Greece -16.0% 15.6% -0.6 0.4

Spain -12.6% 18.2% -0.2 0.6

France -7.1% 14.4% -0.1 0.4

Croatia -14.8% 21.0% -0.8 0.6

Italy -10.6% 21.2% -0.2 0.8

Cyprus -13.5% 22.2% -0.7 0.9

Latvia -2.3% 9.8% -0.1 -0.1

Lithuania 3.2% 18.3% 0.1 0.4

Luxembourg 1.5% 16.1% -0.1 0.2

Hungary -3.5% 13.4% 0.2 0.2

Malta -9.1% 17.8% -0.2 0.3

Netherlands 1.5% 10.0% 0.3 0.2

Austria -6.6% 8.8% -0.3 0.2

Poland -1.2% 17.8% 0.0 0.6

Portugal -10.6% 13.7% -0.4 0.5



95

VAT revenues in the EU and Greece: Importance and evolution during 2000–2021

of volumes, EU27 and EA19 VAT revenues decreased by 7% and 8.2%, 
respectively, in 2020 compared to 2019. Moreover, 21 member states ex-
hibited a decrease of VAT revenues. The largest decreases were record-
ed in Ireland, by 16.5%; in Greece, by 16%; and in Croatia, by 14.8%. In 
2021, VAT revenues recovered in most member states. EU27 and EA19 
VAT revenues as a share of GDP increased by 0.5 pp and 0.6 pp, respec-
tively, in 2021 compared to 2020, where as 24 member states experi-
enced an increase ranging from 0.9 pp to 0.2 pp. EU27 and EA19 reve-
nues increased, in 2021, by 15.6% and 16.1%, respectively. All member 
states exhibited an increase in their VAT revenues. The largest increas-
es were observed in Ireland, by 30.2%; in Cyprus, by 22.2%; and in Ita-
ly, by 21.2%.

4.3. 	 VAT revenues in Greece

Over time, VAT has been proven a crucial source of revenue for Greek 
governments. In 2000, VAT generated €9 billion in revenue, a figure 
that increased to €14.9 billion in 2021. However, its peak was in 2008, 
when it amounted to nearly €17 billion (Figure 4.7). In what follows, the 
course of VAT revenues will be presented (in terms of volumes and an-
nual growth rate), along with the changes in VAT rates that took place 

TABLE 4.1 (continued)

Member state % change of VAT revenues Change of VAT revenues as %  
of GDP, in pp

2019–20 2020–21 2019–20 2020–21

Romania -3.1% 16.0% -0.1 0.4

Slovenia -10.3% 21.0% -0.6 0.6

Slovakia 0.1% 9.9% 0.1 0.2

Finland 0.1% 7.0% 0.0 0.2

Sweden 1.3% 11.9% 0.1 -0.1

Source: Eurostat, own calculations.
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and the evolution of certain macroeconomic variables (GDP,101 dispos-
able income,102 private consumption,103 and GG total tax receipts exclud-
ing SC104), in order to provide a broader and more comprehensive picture 
of the economic conditions and the course of major macroeconomic var-
iables involved in the estimation of VAT revenue response during the pe-
riod under examination (2000–2021 for volumes and 2001–2021 for an-
nual changes). Figure 4.8 illustrates the yearly rate of change of VAT rev-
enues, while the years in which changes in VAT rates were implemented 
have been indicated in color. Figure 4.9 presents the annual growth rate 
of VAT revenues, GDP, disposable income, private consumption, and GG 
total tax receipts excluding SC.

101   We are referring to the real GDP growth rate (Source: Eurostat).
102   We are referring to net adjusted disposable income in current prices (Source: Eurostat).
103   We are referring to household and NPISH (Non-profit institutions serving households) 
final consumption expenditure, chain-linked volumes (Source: Eurostat). 
104   Source: Eurostat.

FIGURE 4.7
VAT revenues, Greece (in million €)
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From 2001 to 2008, as demonstrated in both Figure 4.7 and Figure 
4.8, VAT revenues experienced a constant increase, although the posi-
tive rate of change varied significantly, from 1% to 18%. Only one signifi-
cant change in VAT rates took place during that period. After fifteen years 
of stability, the standard and reduced rates increased by 1 pp, in April 
2005, reaching 19% and 9%, respectively, while the super-reduced rate 
increased by 0.5 pp. That time frame coincided with a period of econom-
ic growth (2008 was the only year that a mild contraction was recorded,105 
related to the beginning of the deep economic crisis that followed). Sim-
ilarly, during the period 2001–2008, disposable income rose, and private 
consumption increased as well. GG total tax receipts excluding SC also 
increased during 2002–2008 (Figure 4.9).106 

105   In 2008, the real GDP growth rate was -0.3%. 
106   In 2001, total tax revenues experienced a mild drop by 0.7%.

FIGURE 4.8
VAT revenues’ yearly rate of change, Greece
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Note: Orange denotes the years when the standard, the reduced, and the super-reduced rates 
changed; blue denotes the year when the reduced and the super-reduced rates changed; grey 
denotes the year when the standard rate changed; green denotes the year when the super-reduced 
rate changed and Annex III was replaced; and yellow denotes the year when Annex III was replaced.
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In 2009, VAT revenues recorded, for the first time (during the time peri-
od under investigation), a decrease of 12%, compared to 2008. This con-
stitutes the second largest decrease of the entire period under consider-
ation (2001–2021). At the same time, the first signs of the economic crisis 
that followed became apparent, where GDP and private consumption de-
creased, although the net disposable income continued to increase. GG 
total tax receipts excluding SC also decreased, by 4%, a drop significant-
ly smaller than the reduction of VAT revenues. It should be noted that no 
changes in VAT rates took place that year.

In 2010, as Greece plunged further into a severe economic recession, 
the Greek government increased the VAT rates twice, in March and July. 
These increases were part of the fiscal consolidation programmes. Cu-
mulatively, the standard VAT rate increased by 4 pp, while the reduced 
VAT rate increased by 2 pp, and the super-reduced by 1 pp, reaching 
23%, 11%, and 5.5%, respectively. VAT revenues rose by 7%, which con-
stituted a significant increase, but they did not return to the level observed 
in 2008. At the same time, the net disposable income decreased for the 

FIGURE 4.9
Annual growth rates of VAT, GDP, disposable income,  

private consumption, and GG tax receipts excluding SC (%), Greece
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first time during the examined period, while private consumption contin-
ued to decline. GG total tax receipts excluding SC also fell for the second 
consecutive year.

The next three years, 2011–2013, are marked by a continuous decline 
of VAT revenues, by 6% in 2011, 9% in 2012, and 8% in 2013. At the 
beginning of that three-year period, another change in VAT rates came 
into effect. In January 2011, the reduced rate increased by 1 pp, and the 
super-reduced rate increased by 1 pp, reaching 13% and 6.5%, respec-
tively. Moreover, the economic conditions in Greece worsened and GDP, 
private consumption, and net disposable income continued to decline. 
Taking into account the changes of the VAT rates that took place in 2010 
and those that were implemented in 2011, it seems that they failed to pre-
vent the drop of VAT revenues. Another interesting observation is that GG 
total tax receipts excluding SC remained rather stable in 2011 and 2012, 
while they decreased by 5% in 2013, compared with the previous year. In 
addition, during the period 2009–2013, the average annual rate of change 
of VAT revenues was -6%, while the corresponding rate for GG total tax 
receipts excluding SC was -2%. This might be an indication that VAT rev-
enues are more vulnerable to adverse economic conditions than GG total 
tax receipts excluding SC.

The next six years (2014 to 2019) are characterized by continuous in-
creases of VAT revenues. In more detail, in 2014, after three years of con-
secutive decreases, VAT revenues increased marginally, by 0.7% (GG to-
tal tax receipts excluding SC also increased by 1.3%). At the same time, 
VAT rates remained unchanged and the economic conditions slightly im-
proved; that is, GDP increased by 0.5%, after six years of contraction, 
while private consumption and disposable income marginally decreased 
by less than 1%,107 which, in fact, indicates a mild improvement compared 
to the dramatic fall of the previous four years. 

In the summer of 2015, changes were implemented in the VAT rate 
structure. Although these changes did not incorporate alterations of 
the standard and the reduced rates – only the super-reduced rate de-
creased by 0.5 pp – several goods and services were reclassified (for 

107   Disposable income fell by 0.8% and private consumption by 0.1%, compared to 2013.
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more details, see Chapter 3). Moreover, in October 2015, the 50% re-
duction of the reduced rate applied to accommodation in hotels and 
similar establishments was abolished, as well as the 30% reduction ap-
plied to certain islands. VAT revenues increased by 1.6% in 2015 com-
pared to 2014. At the same time, GDP, private consumption, dispos-
able income, and GG total tax receipts excluding SC did not record sig-
nificant changes.108 

In the next year, 2016, the standard VAT rate was increased once more, 
reaching 24% (which is the current VAT rate), and VAT revenues exhibited 
a significant increase, as they rose by 11%. GG total tax receipts exclud-
ing SC also increased (by 6%), but GDP, private consumption, and net 
disposable income mildly decreased by less than 1%.

Over the next three years, 2017–2019, VAT revenues continued to 
increase, but at a much slower pace (2.2% in 2017, 4.4% in 2018, and 
0.7% in 2019, compared to the previous year). Although VAT rates re-
mained unchanged, the amendments to the VAT law led to actual chang-
es in the rates applied to certain parts of the country and several goods 
and services. On the one hand, the 30% reduction of the VAT rates ap-
plied to certain islands was abolished, meaning that VAT rates in these 
islands increased. On the other hand, several goods and services were 
added to Appendix III, meaning that the VAT rate applied to these goods 
and services decreased significantly, from 24% to 13% (for more details, 
see Chapter 3). In parallel, the economic conditions started to improve 
in Greece; as GDP increased, disposable income and private consump-
tion rose as well. GG total tax receipts excluding SC also increased dur-
ing 2017–2019.

The outbreak of the COVID-19 pandemic, in 2020, affected most as-
pects of society and the economy. GDP and private consumption de-
creased dramatically, and disposable income also fell. In order to ad-
dress the adverse effects of the pandemic, the super-reduced rate was 
applied to certain goods used for protection against viruses and for per-
sonal hygiene, and more goods and services were added to Appendix III.  

108   GDP, private consumption, and GG total tax receipts excluding SC decreased by 0.2%, 
0.3%, and 0.5%, respectively, and disposable income increased by 0.2%.
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VAT revenues decreased by 16%, while GG total tax receipts excluding 
SC decreased by 14%. As the economy started to recover in 2021, GDP, 
disposable income, and private consumption increased significantly. In 
2021, VAT revenues experienced the largest increase since 2002, for 
the period under consideration (2001–2021), as they rose by almost 
16%. The economy rebounded as GDP disposable income and private 
consumption rose as well. GG total tax receipts excluding SC also in-
creased by 12%. 

Overall, VAT revenues in Greece exhibited an upward trend from 2001 
to 2008, when the average annual rate of change was 8%. This tenden-
cy was reversed during 2009–2013 (the only exception was the year 2010 
when VAT revenues increased), with the average annual rate of change 
being -6%. Finally, during the last eight years under consideration, 2014–
2021, VAT revenues increased continuously (with 2020 being the only ex-
ception) and the average annual rate of change was 3%.

4.4. 	 Concluding remarks

VAT is a key fiscal instrument that generates significant public reve-
nue. During the last two decades, VAT revenues amounted, on average, 
to 20% of the total tax revenues including SC in OECD countries and 
17% in the EU27. However, the importance of VAT revenues differs be-
tween member states. In 2021, VAT revenues as a share of GG total tax 
revenues including SC ranged from 37% in Croatia to 15% in Belgium 
and Luxembourg. Greece ranked 18th, and the share of VAT revenues 
was 19.9%, above the EU27 and the EA19 corresponding shares. Simi-
larly, in 2021, VAT revenues as a percentage of GDP varied significant-
ly among EU27 member states, ranging from 13% in Croatia to 4% in Ire-
land. Greece ranked 13th, and VAT revenues amounted to 8.2% of GDP, 
above the EU27 and the EA19 corresponding figures. Overall, since 2000, 
most member states witnessed an increasing trend as far as VAT reve-
nues as a percentage of GDP and the share of VAT revenues on GG total 
tax revenues including SC are concerned. 

Furthermore, the COVID-19 pandemic exerted a significant impact on 
VAT revenues in most EU27 member states. In 2020, 18 member states 
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exhibited a decrease in VAT revenues as a percentage of GDP and 21 
member states exhibited a decrease in VAT revenues in terms of vol-
umes, compared to 2019. However, most member states witnessed a re-
covery in 2021. VAT revenues as a percentage of GDP increased in 24 
member states and VAT in volumes increased in all member states.

As far as Greece is concerned, VAT is also a major source of reve-
nue. In 2021, it generated €14.9 billion in revenue, which correspond-
ed to 8.2% of GDP and amounted to 20% of GG total tax revenue includ-
ing SC and 31.3% of GG total tax revenue excluding SC. The course of 
VAT revenues has been rather turbulent during the period under exam-
ination (2001–2021). From 2001 to 2008, Greece experienced a period 
of economic growth, during which GDP, disposable income, and private 
consumption were constantly rising. VAT rates increased only once, in 
2005, and VAT revenues witnessed a consistent increase, although the 
rate of change varied significantly. The average growth rate of VAT reve-
nues was 8%. From 2009 to 2016, Greece experienced a severe econom-
ic crisis, where GDP, disposable income, and private consumption were 
constantly decreasing, with very few exceptions. VAT rates changed mul-
tiple times, and the standard VAT rate was applied to several products 
and services that were previously taxed at the reduced rate. Cumulative-
ly, the standard VAT rate increased by 5 pp and the reduced VAT rate 
by 4 pp during the period of severe economic crisis. The average rate 
of change of VAT revenues was -2%. During the next three-year period, 
2017–2019, Greece experienced mild economic growth and GDP, dis-
posable income, and private consumption increased. VAT rates remained 
unchanged, but in 2019, the reduced rate was applied to several goods 
and services that were previously taxed at the standard rate. The average 
growth rate of VAT revenues was 2%.

Similarly to the other EU27 member states, Greece was also signif-
icantly affected by the COVID-19 pandemic. In 2020, GDP and private 
consumption experienced a dramatic drop, and disposable income also 
fell. VAT revenues decreased by 16% compared to the previous year, rep-
resenting the second largest decrease among EU27 member states. As 
the economy started to recover in 2021, GDP, disposable income and pri-
vate consumption increased and VAT revenues experienced the largest 
increase since 2002, as they rose by almost 16%. Concluding, VAT is the 
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main indirect tax and a major source of public revenue in Greece, where-
as VAT revenues can be volatile and are shown to be strongly affected by 
fluctuations in economic conditions and severe unforeseen disturbances, 
like the COVID-19 pandemic. As a result, it is of high significance to exam-
ine the way VAT revenues respond to changes and fluctuations in major 
macroeconomic variables and the way they react to sudden disturbances 
impacting the economic environment.
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CHAPTER 5

TAX REVENUE BUOYANCY AND ELASTICITY:  
CONCEPTUAL FRAMEWORK, THEORETICAL CONTEXT  

AND APPLICATIONS

5.1.	 Introduction 

The buoyancy and elasticity of tax revenue are two significant reve-
nue response concepts closely related to public finance theory and fiscal 
policy. Their importance stems basically from the role played by tax rev-
enues at theoretical, practical, and policy levels, as they constitute a cen-
tral component of the public budget. Their measurement provides key in-
sights into the link between tax revenue development, on the one hand, 
and changes in macroeconomic aggregates and associated policy meas-
ures, on the other. 

Given the above considerations, with the aim to provide the main ra-
tionales for the motivation and reveal key aspects of the contribution of the 
present Study, in the current chapter, we present the conceptual frame-
work and theoretical context associated with the notions of tax revenue 
buoyancy and elasticity and describe the most important fields of their ap-
plication. In Section 5.2, we provide the definitions of the two notions and 
present the underlying conceptual framework. In Section 5.3, we outline 
the theoretical context for the analysis of the more general concept of tax 
revenue response to changes in income. In Section 5.4, we describe sev-
eral important fields of application of tax revenue buoyancy and elastici-
ty, and in Section 5.5, we offer some concluding remarks. Where neces-
sary and feasible, specific references to the case of VAT (or related more 
general tax categories, such as indirect taxes and/or consumption taxes) 
are included. 
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5.2. 	 Definitions and conceptual framework

5.2.1. 	Tax revenue buoyancy

One key concept capturing tax revenue response to income chang-
es is tax revenue buoyancy.109 According to Dudine and Jalles (2018), a 
tax system’s buoyancy can be generally defined as the change in tax rev-
enues following changes in output, and more precisely as the total re-
sponse of tax revenues to changes in national income as well as to dis-
cretionary tax policy changes. A significant number of related studies in 
the literature provide references to the concept and definition of tax buoy-
ancy.110 One of the most central features of tax buoyancy is the inclusion 
of the effects of tax policy changes on revenues. Such changes, or any 
discretionary tax measure (DTM) in general, is broadly defined by Princen 
et al. (2013) “as any legislative or administrative change in policy that has 
an impact on tax revenues, whether it is already finally adopted or only 
likely to be implemented”. 

In mathematical terms, buoyancy for aggregate tax revenue with re-
spect to income, i.e., the tax-to-income buoyancy relation, is determined 
by the equation:

	 ,

b

T Y b

T Y
b

Y T
�

� �
�

	 (5.1)

109   For the sake of brevity, the term buoyancy (or tax buoyancy, or revenue buoyancy) is 
occasionally used instead of tax revenue buoyancy in the text. 
110   See Mansfield (1972), Khan (1973), Gillani (1986), Shome (1988), Indraratna (1991), 
Akbar and Ahmed (1997), McGowan and Billings (1997), Jenkins et al. (2000), Mukarram 
(2001), Timsina (2007), Ahmed and Mohammed (2010), Twerefou et al. (2010), Kargbo 
and Egwaikhide (2012), Mawia and Nzomoi (2013), Ndedzu et al. (2013), Yousuf and Huq 
(2013), Belinga et al. (2014), Mourre and Princen (2015), Bekoe et al. (2016), Havranek et 
al. (2016), Jalles (2017), Olukuru and Mandela (2017), Anderson and Shimul (2018), Bir-
hanu (2018), Deli et al. (2018), Khadan (2019), Mourre and Princen (2019), Tanchev and 
Todorov (2019), IMF (2020), Jalles (2020), Lagravinese et al. (2020), Seydou (2020), Bağci 
(2022), Gupta et al. (2022), Hill et al. (2022), and Cornevin et al. (2023).
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where Tb is total tax revenue, b stands for buoyancy, and Y is income, and 
it is usually understood as the percentage change in revenue associated 
with a one per cent change in income. 

The definition of tax buoyancy underpins the importance of this con-
cept for public finances and fiscal policy design since it helps to assess 
the degree to which tax mobilization follows developments in economic 
activity and responds to DTM undertaken as well as to evaluate whether 
additional effort is needed from the side of the policymakers.111 The ac-
tual theoretical and practical – in terms of policy implementation – signif-
icance of tax buoyancy lies in its size. An overall buoyancy equal to one 
indicates that, taking into account all DTM, an increase in GDP112 by one 
percent will lead to an increase in aggregate tax revenues by the same 
amount, while a buoyancy higher (lower) than one would imply a buoyant 
(non-buoyant) tax system, i.e., the fact that revenues rise by more (less) 
than GDP, thus affecting the tax-to-GDP ratio.113 

Naturally, several important issues arise. For example, the question 
that emerges is whether a buoyant or non-buoyant tax system is, in 
fact, desirable. In addition, there are the matters of what kind of infor-
mation a government may need to enhance buoyancy, if necessary, 
and which are the factors affecting the corresponding scope of inter-
vention. With regard to the first issue, it may, intuitively, seem plausi-
ble to expect that, at least during economic upturns, a non-buoyant tax 
system is not desirable. Overall, a lower than unity or a particularly low 
buoyancy of a tax system may indicate issues related to the tax struc-
ture, inefficient tax administration, low tax compliance, and/or tax eva-

111   It is interesting to note that the consideration of tax buoyancy at the country level 
further enables the discovery of whether tax mobilization is kept on track with economic 
activity by any specific government (see, for example, Dudine and Jalles, 2018; Gupta et 
al., 2022) and further enables the comparison across country groups to reveal the relevant 
position of each country (Deli et al.,2018).
112   Income and output are basically used to define tax buoyancy in theoretical terms, while 
GDP is used mainly in terms of application. 
113   It is important to note that in the case of a falling GDP (or negative GDP growth), a 
buoyancy higher than one indicates that revenues will fall by more (or exhibit more neg-
ative growth) than GDP, which implies a deterioration of the tax-to-GDP ratio (see Deli et 
al., 2018). 
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sion (Kargbo and Egwaikhide, 2012; Mawia and Nzomoi, 2013; Birha-
nu, 2018; Dudine and Jalles, 2018; Jalles, 2020). In contrast, a buoy-
ant tax system may become desirable if there is, for developing coun-
tries, increasing demand for government expenditure (Mawia and Nzo-
moi, 2013), and if, in general, there is increasing demand for public ser-
vices (Dudine and Jalles, 2018). Still, these arguments do not imply that 
a buoyant tax system, i.e., a system in which tax revenues grow fast-
er than GDP (or fall faster than GDP), is assumed to be unexceptional-
ly desirable. Some authors, for example, claim that this would depend 
on policy targeting with respect to the size of the government (Olukuru 
and Mandela, 2017) or on the potential factors driving the tax system’s 
buoyancy (Dudine and Jalles, 2018). 

With reference to the other questions raised, in case the government 
wishes to enhance the tax system’s aggregate buoyancy, information is 
definitely needed on the distinct buoyancies of the underlying individ-
ual tax categories. In addition, it is essential for the fiscal authorities to 
know whether high buoyancy is driven basically by DTM and/or struc-
tural components and, generally, by factors under or not necessarily 
under their control. Finally, the desirability of higher (or lower) buoy-
ancy and the scope of intervention for any government is expected to 
be conditional upon, among other things, the time period and the time 
frame considered, and especially on whether it refers to the long or the 
short run and to different phases of the business cycle. As a conse-
quence, emphasis should be put on disaggregating tax revenue buoy-
ancy between individual tax categories, on decomposing the concept 
into separate response components, and on the issue of the time di-
mension of tax buoyancy. 

5.2.1.1. Tax revenue buoyancy for disaggregated revenue 

Apart from defining tax buoyancy on the basis of aggregate tax rev-
enue, buoyancy can be also determined at the level of disaggregated 
revenue from individual tax categories (see Belinga et al., 2014; Jalles, 
2017; Seydou, 2020). Tax buoyancy at the disaggregated level for indi-
vidual taxes, and at least for the major tax categories (see, for example, 
Ahmed and Mohammed [2010] for buoyancy at the level of direct and 
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indirect taxes), constitutes an essential tool for the categorization of tax 
sources according to their revenue-generating potential (see, for exam-
ple, Yousuf and Huq, 2013), depending on how individual taxes respond 
to income increases and DTM, and for the identification of weaknesses 
and strengths of the tax system (see Dudine and Jalles, 2018, and Jalles, 
2020). This knowledge is a prerequisite for a more precise tax policy in-
tervention, which would be necessary in order to achieve more general 
targets, such as the enhancement of the overall buoyancy of the tax sys-
tem (if desirable) and the improvement of the effectiveness of tax policy 
implementation. 

In technical terms, for a given tax category generating tax revenue T1
b, 

individual tax-to-income buoyancy is given by 

	
1

1
,

1

b

T Y b

T Y
b

Y T
�

� �
�

. 	 (5.2)

Using equation (5.2) to determine tax buoyancies for all114 tax cate-
gories within a tax system enables the definition of the overall tax buoy-
ancy as their weighted sum. Following Jenkins et al. (2000), for an in-
dicative system of three individual taxes115 in which total tax revenue is 
given by

	 T b = T1
b + T2

b + T3
b,	 (5.3)

i.e., by the sum of revenue from tax categories 1 to 3, T1
b, T2

b, and T3
b, and 

the change in total revenue is given by 

	 ΔT b = ΔT1
b + ΔT2

b + ΔT3
b,	 (5.4)

then, based on equation (5.1), the overall tax-to-income buoyancy can be 
expressed as 

114   In practice, this is done for the major taxes from the categories of direct and indirect 
taxes. 
115   An equivalent representation could be given for a system of n individual taxes. See 
Twerefou et al. (2010), Jalles (2017), and Seydou (2020). 
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(5.6)

(5.7)

(5.8)

which is the weighted sum of the three individual tax buoyancies with re-
spect to income. In equation (5.8), the ratios of tax revenue by each in-
dividual tax to total revenue stand for the individual weights and bT1,Y, bT2,Y  
and bT3,Y stand for the individual tax revenue buoyancies of the three tax-
es of the indicative tax system. 

5.2.1.2. Tax revenue buoyancy decomposition

Tax revenue buoyancy for individual tax categories, i.e., the response 
relation between revenues from a specific tax and income including the ef-
fects of DTM, is often broken down into two separate response and, hence, 
buoyancy components, according to the decomposition or partitioning ap-
proach (for relevant references and framework, see Shome, 1988; Akbar 
and Ahmed, 1997; Jenkins et al., 2000; Timsina, 2007; Twerefou et al., 
2010; Mawia and Nzomoi, 2013). In this approach, the first buoyancy com-
ponent is the tax-to-base buoyancy, mathematically given by 

	 ,

∆
∆

b b

T B b b

T B
b

B T
� � ,	 (5.9)

where Bb is the corresponding tax base. This component describes the 
response of revenue from a specific tax to changes in the corresponding 
tax base, including the effects of DTM. Any corresponding tax base is the 
underlying measure liable to be taxed, as is consumption in the example 
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of consumption taxes.116 According to Jenkins et al. (2000), this compo-
nent partly reflects the legal structure and tax compliance and, thus, the 
effectiveness of tax policy. 

The second buoyancy component is the base-to-income buoyancy, 
mathematically expressed by 

	 ,

∆
∆

b

B Y b

B Y
b

Y B
� � .	 (5.10)

It represents the response of the individual tax base to changes in in-
come. It is, hence, considered to reflect the effects of economic devel-
opments on the respective tax base, which is basically a macroeconom-
ic measure (for example, consumption for consumption taxes), and as a 
result, it is regarded as a structural issue of an economy, i.e., an issue of 
any underlying specific economic structure (see Jenkins et al., 2000; Tim-
sina, 2007; Twerefou et al., 2010). 

The decomposition approach can be used to offer an alternative meas-
urement approach of tax buoyancy with respect to income for individual 
taxes, namely as the product of the two components.117 In other words, tax 
revenue buoyancy for an individual tax, i.e., the tax-to-income response 
relation, can also be defined as the product of the tax-to-base118 and the 
base-to-income buoyancy components. In mathematical terms and in the 
example of revenue from a specific tax, T1

b, the respective decomposed 
tax-to-income buoyancy 

,1T Y

decb  can be expressed as the product of the two 
buoyancy components (see Jenkins et al., 2000) as 

116   Note that, in practice, it is rarely possible to obtain the ideally appropriate bases, and 
proxy bases are used, attempting to approximate the proper bases as closely as possible 
(Shome, 1988). Morris et al. (2009), for example, elaborated on the potential significance 
of mismatches between variables selected as tax base proxies and the ‘true’ (even though 
unobservable) bases on which taxes are actually accrued. For a further reference to the 
related issue, see Section 7.2. 
117   If not used to obtain revenue buoyancy as the product of the two, the components 
can also stand alone and be individually interpreted as meaningful separate buoyancies. 
118   Note that Haughton (1998) defined tax buoyancy as the percentage change in tax 
revenue to the percentage change in the base, typically taken to be GDP, but with other 
bases also being possible. 
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The importance of the decomposition approach lies basically in the ex-
traction of additional information with respect to the true underlying rela-
tions and to factors that are more or less under the control of the govern-
ment. In a sense, the tax-to-income buoyancy can be seen as a more in-
direct link (Timsina, 2007), while the partitioning approach enables a sep-
arate and more detailed identification of factors driving revenue develop-
ments. For example, there might be developments in individual tax bas-
es (as components of GDP, hence related to its composition), explain-
ing revenue developments, which are, however, not distinctly mirrored in 
the overall GDP course. As a result, the tax-to-base buoyancy might pro-
vide extra information and justification for revenue developments, related 
to composition effects, otherwise concealed in the tax-to-GDP buoyan-
cy. As Lagravinese et al. (2020) pointed out, the economic recovery that 
took place during the 2013–2016 period in a number of EU countries was 
driven by net exports, which are tax-poor (since they are VAT-exempt), 
compared to domestic demand, which is subject to VAT. In addition, the 
tax-to-base component may be expected to be related to tax rates, ex-
emptions, and improvements in tax administration, all belonging to the 
scope of direct intervention of any government. In contrast, influencing 
the base-to-income component lies practically outside the (direct) inter-
vention scope of fiscal authorities, although it remains significant from a 
structural perspective. Moreover, combining and comparing tax revenue 
buoyancy obtained in one step through the ‘traditional’ (according to Tim-
sina, 2007) approach and as the product of the two buoyancy compo-
nents allows for controlling whether the distinct underlying relations are 
clearly reflected in the overall tax-to-income buoyancy. 

Naturally, the partitioning approach can be further incorporated in a 
weighted sum equation to define overall tax buoyancy with respect to in-
come. In other words, and for the same example of three distinct tax cat-
egories, equation (5.8) can be reformulated as 
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and using equation (5.9) results in
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In its comprehensive definition for the total tax system, the decomposi-
tion approach entails significant advantages. It is often argued that such 
a detailed disaggregation helps to identify the single sources of rapid, 
dynamic, or lagging tax revenue growth (Timsina, 2007; Twerefou et al., 
2010; Mawia and Nzomoi, 2013) or, more generally, the weaknesses and 
strengths of the tax system (Twerefou et al., 2010). Moreover, the reliance 
on individual tax bases enables the analysis of the tax base composition 
and characteristics for separate tax categories, helping policymakers im-
prove the design of tax systems with respect to their response to income 
growth (Jenkins et al., 2000).

5.2.1.3. Time dimension of tax revenue buoyancy

As Jalles (2017 and 2020) pointed out, when concerned with the no-
tion of tax buoyancy, one crucial dimension is time. Whether defined for 
aggregate tax revenue or for individual tax categories, tax buoyancy may 
be expected to remain the same or change over time. Overall, structural 
developments and reforms may lead to time variations in aggregate tax 
revenue buoyancy, whereby structural changes in individual tax revenue 
categories can create a modified tax composition between more or less 
buoyant taxes, as Belinga et al. (2014) indicated. The authors claimed 
that, in the recent past, the implemented structural tax policy reforms in 
many OECD countries led, indeed, to changes in both the tax mix and the 
structure of each of the tax components. Moreover, and particularly dur-
ing times of economic turbulence, the ability to assess the potential vari-
ability of tax revenue reaction to economic conditions becomes an issue 
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of utmost importance. Lagravinese et al. (2020), for example, emphasized 
the significance of the analysis of tax revenue response for public financ-
es during periods of crisis. Apart from varying tax buoyancy over time as 
a general notion, time differentiations may refer to the long- relative to the 
short-run time frame, but also to the revenue short-run reaction during 
distinct phases of the business cycle. 

Probably the most significant distinction with respect to the time di-
mension of tax revenue buoyancy is the one between the long and the 
short run. This issue is investigated in detail by a considerable number 
of studies focusing on tax revenue buoyancy.119 Long-run buoyancy can 
be seen to reflect revenue response to long-run growth in income, hence 
describing an equilibrium relation over time. Short-run buoyancy is con-
sidered to capture revenue response to short-run income fluctuations, 
thus picturing short-run dynamics, which may potentially lead to interme-
diate deviations from the underlying long-run relation. In both cases, the 
relations considered include the revenue response to any implemented 
DTM. The significance of the differentiation between the two concepts for 
a country’s tax system lies in the inherent fiscal policy perspective associ-
ated with income growth since long-run buoyancy is related to long-term 
fiscal sustainability and short-run buoyancy is related to fiscal policy sta-
bilization over the business cycle (see Belinga et al., 2014; Jalles, 2017; 
Olukuru and Mandela, 2017; Deli et al., 2018; Dudine and Jalles, 2018; 
Khadan, 2019; Tanchev and Todorov, 2019; Jalles, 2020; Lagravinese et 
al., 2020; Gupta et al., 2022; Hill et al., 2022).

With regard to the size, Belinga et al. (2014) claimed that the bench-
mark magnitude of tax buoyancy in the long run may be expected to be 
one or converge to one (see also Dudine and Jalles, 2018; Jalles, 2020; 
Lagravinese et al., 2020; Cornevin et al., 2023). According to Lagravinese 
et al. (2020), a long-run buoyancy higher (lower) than one would theoreti-
cally imply an indefinite increase (a continuous fall) in the revenue-to-GDP 
ratio (for the argument, see also Jalles, 2017; Dudine and Jalles, 2018; 

119   See Bilquees (2004), Twerefou et al. (2010), Kargbo and Egwaikhide (2012), Belinga 
et al. (2014), Jalles (2017), Olukuru and Mandela (2017), Deli et al. (2018), Dudine and 
Jalles (2018), Tanchev and Todorov (2019), Jalles (2020), Lagravinese (2020), and Gupta 
et al. (2022). 
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Jalles, 2020), where both cases would not constitute a long-run equi-
librium for the sustainability of public finances (Gupta et al., 2022). Still, 
when a specific time interval is considered (or, according to Cornevin et 
al. [2023], depending on the estimation window), long-run tax buoyan-
cy may deviate from one in an upward or downward direction, due to 
the combinations of automatic and discretionary changes that took place 
during the corresponding time period (Lagravinese et al., 2020). In terms 
of fiscal sustainability, long-run buoyancy greater than one would indi-
cate that the revenue side of the budget can lead to fiscal balance im-
provements (Belinga et al., 2014; Jalles, 2017) and/or can support some 
spending expansion, while the opposite would hold for long-run buoyan-
cy lower than one (Belinga et al., 2014), indicating problems associated 
with the tax structure, administration, and compliance (Dudine and Jalles, 
2018). It should be stressed that differences in long-run tax buoyancy 
across individual categories are also possible (Belinga et al., 2014; La-
gravinese et al., 2020), further strengthening the significance of an anal-
ysis by individual tax (for an analysis of long-run buoyancy for tax reve-
nue components, see Jalles, 2017; Olukuru and Mandela, 2017; Dudine 
and Jalles, 2018; Tanchev and Todorov, 2019; Jalles, 2020; Lagravinese, 
2020).120 Progressive taxes,121 for example, are generally expected to ex-
hibit larger and regressive taxes smaller long-run buoyancy (see Gupta 
et al., 2022). For VAT in particular, a long-run buoyancy exceeding one 
could be justified by the fact that luxury goods are typically subject to the 
standard rate, while necessities are usually subject to reduced rates. Evi-
dently, direct comparisons of long-run tax buoyancies across tax catego-
ries within a tax system enables tax classification with regard to their ef-
fectiveness in guaranteeing fiscal sustainability in the long run. 

Short-run buoyancy may also deviate from one. In terms of fiscal policy 
stabilization, short-run buoyancy greater than one would indicate that the 

120   Note further, that variations across countries are also probable (Belinga et al., 2014; 
Lagravinese et al., 2020). 
121   Recall that the progressivity of a tax system is linked to equity considerations (see 
Jalles, 2017; Jalles, 2020), which is another important factor stressing the need to study 
tax revenue buoyancy. On the regressivity and progressivity of taxes and the related equi-
ty considerations, see Section 2.5.2.
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tax system is a good automatic stabilizer122 (Belinga et al., 2014; Jalles, 
2017; Jalles, 2020). In contrast, short-run buoyancy lower than one would 
imply that tax revenue is more stable than GDP, hence operating to a 
lesser extent as an automatic stabilizer (Belinga et al., 2014). If short-run 
buoyancy is not different from one, then tax systems are basically nei-
ther good nor bad automatic stabilizers (Belinga et al., 2014; Jalles, 2017; 
Jalles, 2020). Such considerations gain even more in importance if inves-
tigated and compared across individual tax categories since considerable 
differences may exist123 (for a corresponding analysis of short-run buoy-
ancy for distinct tax revenue categories, see Jalles, 2017; Olukuru and 
Mandela, 2017; Dudine and Jalles, 2018; Tanchev and Todorov, 2019; 
Jalles, 2020; Lagravinese, 2020). In the example of a goods and sales tax, 
a short-run buoyancy higher than one could reflect precautionary saving 
during the downside phase of the cycle and the fact that aggravated cred-
it constraints may affect tax compliance during recessions, while it may 
mirror buoyant spending (e.g., on luxury goods) during the upside phase 
of the business cycle. In contrast, a short-run buoyancy smaller than one 
could be justified by consumption smoothing in response to business cy-
cle fluctuations (Belinga et al., 2014). Overall, distinct short-run tax buoy-
ancies provide important information about potentially good or not good 
sources of automatic stabilization and their comparison enables the clas-
sification of individual tax components within a tax system according to 
their effectiveness in acting as an automatic stabilizer in the short run. In 
other words, and as Olukuru and Mandela (2017) pointed out, the com-
ponent with the highest short-run buoyancy can be seen as the best au-
tomatic stabilizer (see also Belinga et al., 2014). 

Finally, and in addition to the above analyzed considerations relating 
to the time perspective of tax buoyancy, there is another dimension that 
should not be neglected, i.e., the aspect of potential asymmetry charac-
terizing short-run buoyancy. The stabilization (or non-stabilization) role of 

122   In addition, and to the degree that discretionary policy changes could be driven by a 
systematic reaction function, the interpretation of short-run buoyancy could be extended 
to include, in addition to the automatic stabilization component, a component related to 
discretionary actions (Dudine and Jalles, 2018).
123   The same may hold for comparisons across countries.
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taxation as reflected in short-run tax buoyancy is, namely, not necessari-
ly expected to be the same over the distinct phases of the business cycle 
(Jalles, 2017; Jalles, 2020; Gupta et al., 2022). In other words, it may vary 
between the upswings and downswings (or the expansion and contrac-
tion) of the economy, and may hence exhibit asymmetry (see Belinga et 
al., 2014; Jalles, 2017; Dudine and Jalles, 2018). As a result, a tax system 
or a single tax category may not operate in the same way as an automat-
ic stabilizer during the ups and downs of the business cycle or under nor-
mal and abnormal economic conditions. Evidently, differentiated short-
run buoyancies depending on economic conditions may present better 
indicators and would be expected to provide more accurate signals with 
regard to the potential stabilization role of taxation.

5.2.2. 	Tax revenue elasticity

The second fundamental concept capturing the response of tax reve-
nue to income changes is tax revenue elasticity.124 Tax revenue elastici-
ty is defined as the automatic or endogenous response of tax revenues 
to changes in income,125 in the absence of any discretionary changes. A 
great number of related studies in the literature126 provide references to the 
concept and definition of tax elasticity. Moreover, several studies (for ex-

124   For the sake of brevity, the term elasticity (or tax elasticity, or revenue elasticity) may 
be used instead of tax revenue elasticity throughout the text.
125   It is important to note that in the context of the calculation of the cyclically-adjusted 
budget balance within the framework of the European economic governance, elasticities 
are defined with respect to the output gap (see Mourre et al., 2014, and Section 5.4.2 for 
more details).
126   See Mansfield (1972), Khan (1973), Choudhry (1979), Gillani (1986), Shome (1988), 
Ehdaie (1990), Indraratna (1991), Osoro and Leuthold (1994), Akbar and Ahmed (1997), 
Haughton (1998), Jenkins et al. (2000), Mukarram (2001), Timsina (2007), Twerefou et al. 
(2010), Brückner (2012), Kargbo and Egwaikhide (2012), Koester and Priesmeier (2012), 
Mawia and Nzomoi (2013), Ndedzu et al. (2013), Yousuf and Huq (2013), Belinga et al. 
(2014), Mourre and Princen (2015), Bekoe et al. (2016), Havranek et al. (2016), Köster and 
Priesmeier (2017), Wawire (2017), Deli et al. (2018), Dudine and Jalles (2018), Boschi and 
d’Addona (2019), Mourre and Princen (2019), Conroy (2020), Jalles (2020), Lagravinese 
et al. (2020), Seydou (2020), and Cornevin et al., (2023). Note that Haughton (1998) de-
scribes elasticity as a ‘hypothetical construct’ since it attempts to reconstruct tax revenue 
development as if there had been no changes. The same expression was used for elastic-
ity by Ahmed and Mohammed (2010).
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ample, Legler and Shapiro, 1968; Berney and Frerichs, 1973; Friedlaender 
et al., 1973; Fox and Campbell, 1984; Sobel and Holcombe, 1996; Bruce 
et al., 2006; Anderson and Shimul, 2018) related the elasticity concept to 
taxes and revenues at the state level for the USA. Seyfried and Pantuos-
co (2003), for example, who applied the elasticity concept at the state lev-
el, defined elasticity as the change in a particular state’s tax revenue rela-
tive to the state’s economic growth, measured by its Gross State Product. 

In technical terms, elasticity for aggregate tax revenue with respect 
to income, i.e., the tax-to-income elasticity relation, is determined by the 
equation
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where Te is aggregate tax revenue free from the effects of DTM, e stands 
for elasticity, and Y is income. The term is interpreted as the percentage 
change in revenue associated with a given percentage change in income, 
for a constant tax structure (Creedy and Gemmell, 2006). 

Several elements inherent in the definition of tax revenue elasticity un-
derline its significance with respect to, first, the structural relation between 
tax revenues and economic activity and, second, fiscal policy implemen-
tation.127 Regarding the first, tax elasticity determines whether revenue 
changes represent built-in effects related to the tax structure (Creedy and 
Gemmell, 2004). It is often argued (see, for example, Creedy and Gem-
mell, 2004; Lagravinese et al., 2020) that tax elasticity enables the dis-
cernment of tax revenue reaction to changes in income due to the tax 
system’s built-in flexibility128 in the absence of discretionary measures, 
from tax revenue changes arising directly from such measures.129 In that 
sense, tax elasticity is sometimes referred to as a measure of the built-in 

127   Accordingly, when defined at the state level, elasticity is particularly useful for the anal-
ysis of the adequacy of a state’s tax structure and for the formulation of policy recommen-
dations (when used in conjunction with specific other variables, as Legler and Shapiro 
[1968] indicate). On the term ‘adequacy’, see Section 5.3.1. 
128   For the notion of the ‘built-in flexibility’, see also Section 5.3.
129   This definitely presupposes the feasibility of the isolation of the effects on revenues 
arising directly and exclusively from DTM. On this point, see Sections 5.2.3 and 7.2. 
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response or built-in responsiveness (see Jenkins et al., 2000; Bekoe et 
al., 2016) of revenues to changes in income or considered as the built-
in elasticity (see, for example, Mansfield, 1972; Choudhry, 1979; Gillani, 
1986; Indraratna, 1991; Twerefou et al., 2010). 

With regard to the second, any decision-making with regard to the po-
tential necessity to enforce DTM to enhance revenue mobilization, in con-
junction with any specific policy targeting, can be assisted by knowledge 
about the actual size of tax elasticity. A unitary tax revenue elasticity im-
plies that an increase in income by one percent will be followed by an in-
crease in aggregate tax revenues by the same amount, suggesting pro-
portionality (or neutrality). An elastic (inelastic) tax system, i.e., elasticity 
above (below) unity, would indicate progressivity (regressivity) (see Po-
ghosyan, 2011; Mourre and Princen, 2015; Mourre and Princen, 2019; 
Conroy, 2020). The size of tax revenue elasticity may be influenced by 
a number of different factors, such as progressive elements in the tax 
system, income distribution, and tax base composition (Choudhry, 1979; 
Bouthevillain et al., 2001). High elasticity of the tax system would be, for 
example, a necessary condition in the case of a government wishing to 
increase public expenditure through higher revenues, without needing to 
resort to discretionary changes. In that sense, it is often asserted that an 
elastic (or at least a neutral, see Seydou, 2020) tax system with the corre-
sponding built-in flexibility is a generally desirable feature (see Mansfield, 
1972; Indraratna, 1991; Osoro and Leuthold, 1994; Haughton, 1998; Jen-
kins et al., 2000; Twerefou et al., 2010; Kargbo and Egwaikhide, 2012), 
while an inelastic tax system would force governments to continuous-
ly implement discretionary tax measures to sustain increased public ex-
penditures (Jenkins et al., 2000). In the case of far too low elasticity of a 
tax structure and existing built-in inflexibilities, even DTM may not be suf-
ficient to generate the necessary revenue levels (Shome, 1988). Still, and 
as Osoro and Leuthold (1994) stressed, an elastic tax system is not free 
of shortcomings and any decrease in income, for example, will be accom-
panied by a greater decrease in tax revenues. In the framework of the per-
formance of state (and local) tax systems, according to Anderson and 
Shimul (2018), an elastic tax system implies a destabilization of the state’s 
fiscal position during the downward phase of the cycle. 
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Equivalently to the case of tax revenue buoyancy, there exist several 
more analytical dimensions which acquire a central role and require a de-
tailed consideration when focusing on the concept of tax revenue elastici-
ty. These refer to the revenue elasticity for individual taxes, the decompo-
sition of elasticity, and the time dimension. 

5.2.2.1. Tax revenue elasticity for disaggregated revenue

As in the case of tax buoyancy, tax elasticity can be defined at the lev-
el of disaggregated revenue from individual tax categories.130 The dis-
aggregation constitutes the necessary tool for the identification of more 
and less automatically elastic taxes and, hence, the categorization of tax 
sources depending on their revenue-generating potential (for the argu-
ment see Twerefou et al., 2010; Yousuf and Huq, 2013; Seydou, 2020), 
without taking into account the effects of DTM. In other words, disaggre-
gated analysis enables the identification of the sources of fast (dynam-
ic) or, in contrast, lagging endogenous revenue growth (see Mansfield, 
1972; Bilquees, 2004). This kind of knowledge can be used to adjust the 
composition of an existing tax structure and, overall, enhance the effec-
tiveness of tax policy implementation. 

Such knowledge can be further enriched by information at an even 
finer level of detail if a single tax revenue category, and hence the relat-
ed elasticity, can be broken down into its sub-components (Price et al., 
2014), further strengthening tax policy efficiency. According to Morris et 
al. (2009), a more aggregate presentation has the drawback of conceal-
ing revenue changes originating from different sources. The authors fo-
cused on the importance of a more detailed breakdown, in an effort to in-
vestigate ‘unexplained’ changes in tax revenues. In their application, indi-
rect taxes are broken down into several sub-categories, among which are 
the categories of VAT, excise duties, or ‘other taxes on consumption’. The 
rationale behind such a disaggregation can be seen to lie in the fact that 

130   Elasticities for individual tax categories may well differ among countries. In the case of 
VAT, for example, patterns of VAT rates and exemptions, which are expected to diverge 
substantially across countries (Price et al., 2015), may lead to differentiations. Elasticities 
may further differ across states, in the case of the US, having important implications for tax 
policy at the state level (Bruce et al., 2006).
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VAT revenues, for example, are expected to respond differently to chang-
es in income than revenues from excise taxes levied on tobacco products 
and alcoholic beverages.131 In general, the greater the variation in individ-
ual tax sub-categories – belonging to one broad category – in terms of 
their structure and the inherent characteristics of the underlying products, 
the more essential it becomes to differentiate between their elasticities. 

In technical terms, for a given tax category generating tax revenue T1
e, 

individual tax-to-income elasticity is given by 
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where T1
e is tax revenue for category 1, free from the effects of DTM. In-

dividual tax elasticities based on disaggregated revenue further serve to 
provide a measure of overall tax elasticity with respect to income by their 
combined use in a weighted sum approach (Mansfield, 1972). In the in-
dicative example of a tax system with three taxes,132 and following the rea-
soning of equations (5.3) to (5.7) as presented for tax buoyancy, overall 
tax-to-income elasticity is given by 
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which is the weighted sum of the three individual tax elasticities with re-
spect to income. In equation (5.16), the ratios of tax revenue by each in-
dividual tax to total revenue stand for the individual weights, and eT1,Y, eT2,Y 
and eT3,Y stand for the individual tax revenue elasticities of the three tax-
es of the indicative tax system. A similar technical representation based 
on a weighted sum of individual tax sub-elasticities can be considered to 

131   See the estimation results presented in Section 7.5, in combination with the corre-
sponding ones for tobacco products and alcoholic beverages provided by Tsouma et al. 
(2020). 
132   Evidently, aggregate tax elasticity for a system of n taxes is defined, or more ‘real-
istically visualized’ according to Mansfield (1972), as the weighted sum of all individual 
elasticities (see also Twerefou et al., 2010; Seydou, 2020). See Mansfield (1972) for the 
corresponding technical representation. 
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describe the aggregated tax elasticity of one single major tax category 
(Price et al., 2014). 

5.2.2.2. Tax revenue elasticity decomposition

The elasticity concept for individual taxes, i.e., the response relation 
between revenues from a specific tax and income excluding the effects 
of DTM, is often related, similarly to the buoyancy concept, to a partition-
ing approach or a decomposition approach on the basis of the definition 
of the tax-to-base and the base-to-income elasticity components.133 The 
first component gives the response of tax revenues to changes in the cor-
responding tax base and is determined by the structure of the tax system 
(Girouard and André, 2005). Since it is free of the effects of tax measures, 
it is used to describe the ‘natural’ link between tax revenues and their bas-
es, if it is assumed that tax reforms may distort the underlying general re-
lation (Koester and Priesmeier, 2012). The size of the tax-to-base elastici-
ty component is closely related to the type of the underlying tax. Revenue 
from a progressive tax, for example, would be expected to decrease (in-
crease) more than proportionately to its base, while tax revenue would be 
expected to evolve more similarly to the base for more proportional taxes, 
with consumption taxes, for example, being considered as more propor-
tional (Bettendorf and van Limbergen, 2013). According to Girouard and 
André (2005), for proportional taxes in general, the tax-to-base elasticity is 
expected to be unity, but when there are several tax rates, elasticity may 
exceed unity (progressivity) or fall below unity (regressivity). For indirect 
taxes in particular, the respective elasticity may exceed the theoretical val-
ue of one due to higher tax rates being applied to certain tax categories 
(such as luxury and durable goods, with pro-cyclical shares) which exhib-
it highly cyclical demand and are, hence, subject to changes in consum-
er behavior over the business cycle (Bouthevillain et al., 2001). In total, 
two opposing effects drive the size of the tax-to-base elasticity for indirect 

133   For relevant references and framework, see Mansfield (1972), Gillani (1986), Shome 
(1988), Ehdaie (1990), Indraratna (1991), Akbar and Ahmed (1997), Mukarram (2001), 
Bilquees (2004), Timsina (2007), Twerefou et al. (2010), Poghosyan (2011), Kargbo and 
Egwaikhide (2012), Tagkalakis (2013a), Price et al. (2014), Isaac and Samwel (2015), 
Price et al. (2015), Boschi and d’Addona (2019), and Seydou (2020).
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taxes: on the one hand, ad valorem indirect taxes like VAT may entail a 
progressive element, insofar as higher rates apply to more income-elastic 
components of the base; on the other hand, specific taxes – determined 
by real consumption only and not accounting for price movements – may 
be regressive (Girouard and André, 2005). 

The second component, the base-to-income elasticity component, 
which can be quite complex (depending on the underlying base, see Gir-
ouard and André, 2005), associates the response of the tax base with in-
come changes, where the growth of the respective base depends on the 
structural changes of the economy as it grows (see Twerefou et al., 2010; 
Tagkalakis, 2013a).134

Apart from standing alone and being interpreted separately,135 the 
product of the tax-to-base and the base-to-income elasticity components 
can be used for an alternative determination of the tax-to-income elastic-
ity for an individual tax. Moreover, combining and comparing tax reve-
nue elasticity obtained in one step and as the product of the two elastic-
ity components enables the control of whether the distinct underlying re-
lations are clearly reflected in the overall tax-to-income elasticity. 

In mathematical terms and in the example of revenue from a specif-
ic tax, T1

e, the respective decomposed tax-to-income elasticity 
,1T Y

dece  can be 
expressed as the product of the two elasticity components as
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134   The author referred to the role of related composition effects. According to Boschi and 
d’Addona (2019), composition effects concern relative changes of tax base shares in GDP 
over the business cycle. 
135   Note that Koester and Priesmeier (2012) referred to the revenues-to-base and the base-
to-income elasticities as separate conceptions of tax elasticities, alongside a third one, 
which is the revenues-to-income elasticity. The authors argued that the revenue-to-base 
elasticity is the most appropriate elasticity approach, as compared to the revenues-to-in-
come elasticity, since GDP developments are expected to differ from actual developments 
in tax bases, and the revenues-to-income concept does not include all relevant infor-
mation about tax bases that is often available. In contrast, Köster and Priesmeier (2017) 
differentiated between the revenue-to-base, revenue-to-output gap, and revenue-to-GDP 
concepts of elasticity. 
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where B1
e stands for the corresponding tax base, the first term in brackets 

stands for the tax-to-base, and the second term for the base-to-income 
component. 

The significant contribution of the partitioning approach is the sepa-
rate identification of factors underlying the relation between the tax base 
and the respective revenues, and those inherent in the link between the 
tax base and income. The distinct and exact identification of all these fac-
tors enables policymakers, to a certain degree, to separate factors under 
their control from those they cannot directly affect and, hence, determine 
in more detail potential points of intervention (see, for example, Isaac and 
Samwel, 2015, and Seydou, 2020). It is argued (Mansfield, 1972; Gillani, 
1986; Indraratna, 1991) that factors that affect the tax-to-base elasticity 
component are, to a certain degree, under the control of the authorities 
and this elasticity component could be raised, for example, by improve-
ments in tax administration (in the narrow sense of more efficient proce-
dures), prevention of evasion, and adjustment with respect to certain ele-
ments of tax policy, like exemptions and the use of ad valorem rates to in-
crease revenues as the value of the base increases. The same does not 
hold for the base-to-income component since the growth of the tax base 
as a response to economic growth is related to the structure of the econ-
omy and, hence, lies outside the direct control of the government. 

Evidently, the decomposition approach can be included in a weighted 
sum equation to define overall tax-to-income elasticity, where the weigh-
ing scheme is supposed to reflect the significance of each tax in the total 
tax system (Mansfield, 1972). The important contribution of such a com-
prehensive approach for the total tax system is the combination of the ad-
vantages of both the disaggregation in individual tax elasticities and the 
decomposition approach. 

Technically, in the indicative case of three distinct tax categories,136 
equation (5.16) can be reformulated as 
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136   Equivalent representations can be given for a system of n individual taxes (see, for 
example, Mansfield, 1972, and Indraratna, 1991). 
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and using equation (5.17) results in
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5.2.2.3. Time dimension of tax revenue elasticity

Another important aspect for the analysis of tax revenue elasticity 
is the time dimension, as analytically discussed in the early work of 
Fox and Campbell (1984). Similarly to tax revenue buoyancy, tax reve-
nue elasticity may be expected to remain unchanged or vary over time, 
whether defined for aggregate tax revenue or for individual tax catego-
ries. Osoro and Leuthold (1994) stressed the importance of potential 
intertemporal variation in tax elasticities, with implications for tax pol-
icy. They mentioned increased tax progressivity, the base effect (the 
tax base growing faster than GDP), and variations in the quality of tax 
administration and enforcement as some of the main reasons causing 
time-varying elasticities. Apart from the general notion of a time-varying 
elasticity, time differentiation may refer to revenue behavior in the long- 
compared to the short-run time frame, but also between different phas-
es of the business cycle. 

One of the most significant distinctions with respect to the time-frame as-
pect of tax elasticity is that between long- and short-run elasticities, wheth-
er it concerns the aggregate or disaggregated elasticities, and the over-
all tax-to-income or the tax-to-base and base-to-income elasticity compo-
nents. A considerable number of studies refer to and analyze the respec-
tive differentiation.137 In all cases, the concepts considered concern en-

137   See Fox and Campbell (1984), Sobel and Holcombe (1996), Bilquees (2004), Bruce et  
al. (2006), Wolswijk (2009), Poghosyan (2011), Kargbo and Egwaikhide (2012), Koester and
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dogenous responses and do not include the reaction to any implement-
ed DTM. In general, long-run elasticities capture tax revenue growth (with 
growing income), while short-run elasticities capture tax revenue volatility 
or fluctuation (with fluctuating income) (see Fricke and Süssmuth, 2014; 
Boschi and d’Addona, 2019).138 With reference to the tax-to-base compo-
nent, Wolswijk (2009) described the long-run elasticity as the ‘ultimate tax 
level’ after a one-percent change in the tax base and the short-run elastic-
ity as the ‘immediate change’ in tax revenues following a one-percent tax 
base change. In terms of growth and volatility, and according to Koester 
and Priesmeier (2012) and Köster and Priesmeier (2017), the long-run tax-
to-base elasticity depicts tax revenue growth depending on the long-run 
growth of the base, which is the growth rate adjusted for any short-run 
fluctuations. The respective long-run relation may be driven by the pro-
gressivity of the tax, with respect to its base, and by several other long-
run trends, such as tax evasion or tax fraud. The short-run relation, in con-
trast, captures tax revenue volatility, i.e., describes how tax revenues are 
affected by short-run fluctuations in the tax base, due, for example, to the 
business cycle. 

Evidently, any interpretation of the size of long- and short-run elastici-
ties is a synthetic one. It draws on both the corresponding general inter-
pretation of the elasticity concept (and its size) and the implications of the 
long- versus short-run perspective. A long-run elasticity greater (small-
er) than one indicates that revenue growth is faster (slower) than income 
growth, while a short-run elasticity greater (smaller) than one indicates 
that revenues fluctuate more (less) than income over the business cy-
cle. Theoretically, ‘true’ long-run tax elasticities should equal unity (Jooste 
and Naraidoo, 2011). According to Mourre and Princen (2019), and in 
the example of consumption taxes, the unity assumption relies on the 
fact that a great number of goods and services are subject to the stand-

Priesmeier (2012), Bettendorf and van Limbergen (2013), Fricke and Süssmuth (2014), 
Price et al. (2014), Mourre and Princen (2015), Price et al. (2015), Havranek et al. (2016), 
Köster and Priesmeier (2017), Boschi and d’Addona (2019), Mourre and Princen (2019), 
and Conroy (2020).
138   See Sobel and Holcombe (1996) for a similar interpretation with regard to the base-to-
income relation. 
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ard VAT rate. Still, a certain degree of progressivity originating from low-
er VAT rates applied to basic necessities and higher VAT rates applied to 
luxury goods can justify potential deviations from the unity assumption 
(see, for example, Berardini and Renzi, 2022). Overall, elasticities over the 
medium and short term may differ from the ‘true’ long-run ones (Jooste 
and Naraidoo, 2011). Higher (lower) short-run elasticities than the corre-
sponding long-run ones are interpreted to indicate revenue overshooting, 
i.e., revenues in excess of their long-run (equilibrium) level (undershoot-
ing, i.e., revenues below their long-run equilibrium level) in the short run 
(Köster and Priesmeier, 2017). In the specific case of VAT, short-run elas-
ticities with respect to consumption higher than the long-run ones are in-
terpreted by Conroy (2020) to imply significant overshooting in the VAT 
response to a change in consumption.

In general, deviations between long- and short-run elasticities may arise 
for a variety of reasons. Cyclicality may be one cause since cyclically-
sensitive taxes may exhibit differences between long- and short-run elas-
ticities (Wolswijk, 2009). In that sense, the short-run elasticity, as opposed 
to the long-run one, depicts temporary movements due to cyclical shocks 
and accounts for the actual cyclical behavior of certain taxes, such as in-
direct taxes (Price et al., 2014). Along the same lines of reasoning, and in 
the case of consumption taxes, any deviations between long- and short-
run tax-to-base elasticity may be explained by the fact that cyclical (i.e., 
short-run) changes in consumption spending may affect differently than 
long-run changes the composition of spending on not uniformly-taxed 
categories of goods (Koester and Priesmeier, 2012; Köster and Priesmei-
er, 2017). Such changes in spending may be caused, for example, by 
short-run fluctuations in household income, having a more-than-propor-
tional effect on the consumption of higher-taxed items and justifying the 
short-run elasticity being higher than the long-run one (Wolswijk, 2007). 

Apart from cyclical effects, several other factors may, in general, explain 
the deviation of short-run elasticities from the long-run ones. Output com-
position (Poghosyan, 2011) and/or the composition of tax bases (Koester 
and Priesmeier, 2012; Price et al., 2014), lags in tax collection (Kargbo 
and Egwaikhide, 2012; Koester and Priesmeier, 2012; Price et al., 2014; 
Mourre and Princen, 2019), changes in tax compliance (Poghosyan, 2011; 
Mourre and Princen, 2019) and boom-and-bust cycles of assets and/or 
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property prices (Poghosyan, 2011; Mourre and Princen, 2019) are offered 
as possible sources of variation. In what concerns the tax-to-base elastici-
ty, Mourre and Princen (2019) mentioned as a possible cause, in addition 
to some of the above factors, the non-indexation of tax systems to inflation, 
which might involve a ‘fiscal drag’, increasing tax revenue as prices strong-
ly rise, without having implemented any legislative change.139 Havranek et 
al. (2016) further regarded, apart from lags in tax collection, discrepancies 
between the true tax bases and their macroeconomic proxies, the lagged 
reactions of agents to economic shocks, and tax optimization between 
successive short-run periods as further possible sources of differences be-
tween long- and short-run tax-to-base elasticities. 

Whether referring to the overall tax-to-income relation or to any elasticity 
component and, in particular, to the tax-to-base component, it is quite cru-
cial to distinguish between long- and short-run tax elasticities for a number 
of different reasons. The importance of the distinction between long- and 
short-run elasticities lies in the assertion that failure to account for poten-
tial differences between the two may add to the creation of ‘budget surpris-
es’ and lead to incorrect assessment of the fiscal stance (Wolswijk 2007 
and 2009). Along the same line of argumentation, Koester and Priesmei-
er (2012), Köster and Priesmeier (2017), and Havranek et al. (2016) stat-
ed that an appropriate analysis framework must consider both long- and 
short-run tax revenue elasticities since focusing solely on long-run elas-
ticities would fail to account for any adjustment process to intermediate 
shocks (e.g. tax-base shocks), while a merely short-run analysis focusing 
only on contemporaneous effects of tax-base changes on revenues may 
turn out to be inadequate and may render misleading elasticities. 

The differentiation between long- and short-run elasticities140 gains 
more importance because it is further linked to the often-alleged trade-

139   When tax systems do not include provisions for the adjustment of thresholds in re-
sponse to inflation to keep pace with it, then a ‘fiscal drag’ occurs, i.e., tax-payers are 
‘dragged’ into paying more taxes, and tax revenues, hence, rise due solely to inflation and 
not to any legislative/policy measures (see also Cornevin et al., 2023). See also Princen 
et al. (2013) and Kremer et al. (2006) on using the term in a broader sense, applying to all 
revenue items with elasticities different from unity. 
140   Here again, the reference may concern the tax-to-income or the tax-to-base elasticity. 
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off between revenue growth and revenue stability or variability,141 which 
is quite substantial in terms of public finance. In principle, there may ex-
ist a trade-off between the growth and the stability dimension of tax rev-
enue, if it is assumed that the faster growth of tax sources is accompa-
nied by a stronger response to macroeconomic fluctuations, hence, im-
plying instability. In that case, governments would need to counterbal-
ance any revenue expansion targets with the revenue stability goal (Fric-
ke and Süssmuth, 2014). Although this might seem to hold for an overall 
tax structure, differences between long- and short-run elasticities for indi-
vidual tax categories may prove useful to sidestep this trade-off. If, for ex-
ample, revenue stability is important, Seyfried and Pantuosco (2003) ar-
gued that it can be reinforced over the business cycle through appropri-
ate changes in the tax structure, emphasizing taxes that are less suscep-
tible to changes in economic conditions. Sobel and Holcombe (1996), 
who also explicitly referred to such an inherent trade-off between growth 
and stability in tax bases,142 asserted that although it is often accepted in 
the literature without much question, several authors have questioned its 
automatic validity. They argued that differences between long- and short-
run elasticities may indicate that short-run revenue variability can be re-
duced without sacrificing long-run growth, implying that the trade-off be-
tween growth and variability is not automatic. According to a similar argu-
ment by Wolwijk (2009), from a longer-term perspective, potential differ-
ences between the long- and short-run elasticities may allow for the over-
coming of such a trade-off: high (long-run) revenue growth can be com-
bined with short-run stability, and vice versa, whereby the suitable choice 
of taxes may provide “a tax portfolio closer to the tax frontiers, taking ac-
count of preferences regarding tax revenue growth and stability”. Overall 
and along the same line of argumentation, Fricke and Süssmuth (2014) 
argued in favor of detailed elasticity estimates since these can provide 

141   On revenue stability, see, for example, Fox and Campbell (1984), and the references 
in Section 5.3. For a reference to the importance of tax revenue stability over the business 
cycle at the state-level analysis, see, for example, Seyfried and Pantuosco (2003). 
142   Recall that the authors focus on a base-to-income relation. They employ state tax 
bases. On references to related state analysis for the US, see also Fricke and Süssmuth 
(2014). 
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some guidance on how to combine growth with stability targets with the 
aim to develop an adequate tax system. All the above arguments more 
than support the need to differentiate between individual tax categories 
and the long- and short-run period.

Finally, and in addition to the above presented considerations with re-
gard to the time dimension of tax revenue elasticity, the issue of poten-
tially asymmetric elasticities in the short run should not be neglected. 
Such asymmetric behavior basically refers to varying revenue response 
depending on different economic conditions.143 According to Boschi and 
d’Addona (2019), there may be several theoretical rationales for tax elas-
ticity varying across economic regimes, such as composition effects and 
behavioral aspects of taxation, which may differently impact tax compli-
ance, shift activity between the formal and the informal sector, and, hence, 
affect tax collection efficiency over the business cycle. It, thus, becomes 
important to take into account that revenue collections might respond 
asymmetrically to the upward and downward phases of the business cy-
cle, as Jooste and Naraido (2011) indicated. Such dynamics should not 
be ignored in order to avoid biased fiscal indicators (Wolswijk, 2009) and 
any kind of upward or downward revenue surprises which might endan-
ger the achievement of policy targets and, thus, question the credibility of 
fiscal authorities (Jooste and Naraidoo, 2011; Tagkalakis, 2013a). Disre-
garding the asymmetry aspect, in particular during times of crises, could 
generate a downward spiral, as new measures with an adverse impact on 
economic activity would be required in turn, again affecting (here, lower-
ing) tax revenues (Tagkalakis, 2013a). 

5.2.3. 	Tax revenue buoyancy versus tax revenue elasticity

The concepts of tax revenue buoyancy and tax revenue elasticity share 
a number of common elements, while they differ in several other dimen-
sions. Obviously, the essential distinction between the two lies in the the-
oretical importance and practical treatment of the effects of DTM, through 

143   Note that according to Mourre and Princen (2015) and Mourre and Princen (2019), 
asymmetry in the short-run revenue response to base changes may be related to the 
discrepancy between long- and short-run elasticities, resulting from cyclical fluctuations. 
See also Princen et al. (2013).
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which each one of the two revenue response concepts acquires its own 
distinct meaning and interpretation.144 Tax buoyancy merges automat-
ic revenue response with revenue changes due to discretionary actions, 
while tax elasticity reflects the purely endogenous revenue reaction. Still, 
both revenue response concepts provide important information (on this 
argument, see also Cornevin et al., 2023).

In attempting to directly compare the two response concepts in defi-
nitional terms, tax buoyancy may be regarded as a more comprehensive 
concept of the sustainability of the tax system with regard to the public 
spending needs and is particularly crucial in terms of policy since, in a long-
run perspective, automatic and discretionary changes can be considered 
complementary fiscal policy tools (Lagravinese et al., 2020; Cornevin et al., 
2023). Alongside the structural dimension of revenue response, it incorpo-
rates the role of DTM (IMF, 2020) in effectively enhancing tax revenues over 
intermediate periods of time. It becomes the relevant response concept 
when fiscal authorities are constrained in affecting the endogenous part of 
the relation between tax revenues and income (i.e., in affecting the elasticity 
of the tax system and/or that of individual taxes) and need to assess the ef-
fectiveness of the attempt to influence tax revenues through the implemen-
tation of discretionary changes. In other words, if the government is con-
fronted with undesirable low elasticity (possibly due to the rigidity of the tax 
base, the presence of tax evasion and/or avoidance, etc.) and manages to 
raise additional tax revenues via DTM, then revenue enhancement is relat-
ed to high buoyancy rather than high elasticity (Mansfield, 1972; Dudine 
and Jalles, 2018; Jalles, 2020; Lagravinese et al., 2020). More important-
ly, whenever in practice the exact or approximated identification and isola-
tion of the effects of tax measures on tax revenues become problematic145 

144   In using alternative labeling to differentiate between and compare the two revenue re-
sponse concepts, Princen et al. (2013) referred to gross versus net of DTM elasticities. The 
latter should abstract from the exogenous impact of DTM and reflect only the endogenous 
part. Barrios and Fargnoli (2010) focused on the role of discretionary tax measures and 
on whether they affect tax revenues pro-cyclically, while they also refer to gross versus net 
of DTM elasticities. Conroy (2020) differentiated between the use of policy-adjusted and 
unadjusted revenue to obtain elasticities. 
145   Princen et al. (2013) offered a number of reasons in favor of the paramount importance 
of the availability of sound estimates of DTM. 
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or even unfeasible (see, for example, Sen, 2006), buoyancy remains the 
only accurate concept for measuring tax response to changes in income 
(or GDP or any appropriate macroeconomic aggregate). Dudine and Jalles 
(2018) argued that when information on DTM is not available, the determi-
nation of tax elasticity is rendered more complicated.146 In this framework, 
Belinga et al. (2014) focused on tax buoyancy due to the absence of sys-
tematic information for all investigated countries about changes in tax poli-
cy parameters, Lagravinese et al. (2020) concentrated on buoyancy at the 
back of inclusiveness criteria and the questionability of isolating the effects 
of discretionary measures in practice, and Cornevin et al. (2023) also con-
centrated on buoyancy on the basis of limited availability of systematic data 
on changes in tax policy parameters, having identified several difficulties to 
be considered when estimating elasticity. 

From a pure structural perspective, tax elasticity may be considered 
more relevant. In other words, it may be principally regarded as a better 
indicator than tax buoyancy for measuring tax response (Mourre and Prin-
cen, 2015; Mourre and Princen, 2019) since it captures the pure tax rev-
enue reaction, irrespective of the implemented tax policy changes or tax 
law modifications. By identifying how far revenue response represents ‘in- 
built’ effects related to the structure of taxes (Creedy and Gemmell, 2004), 
it becomes more important in structural terms. Its significance is further re-
inforced by limitations characterizing the ability of fiscal authorities to fre-
quently and/or repeatedly implement tax measures. More specifically, it is 
assumed that the implementation of DTM cannot indefinitely lead to en-
hanced revenues (Khan, 1973; Timsina, 2007), while tax measures – such 
as tax rate increases and other interventions – may be considered unpop-
ular, politically difficult, or even non-desirable (Mansfield, 1972; Ehdaie, 
1990; Haughton, 1998; Kargbo and Egwaikhide, 2012). As Jenkins et al. 
(2000) and Mukarram (2001) outlined, the frequent and ad hoc implemen-

146   The authors even argued that in the presence of several technical issues in the esti-
mation process (related to the panel dimension of the application), buoyancy estimates 
can satisfactorily approximate elasticity estimates. Köster and Priesmeier (2017) stated 
that they use the terms buoyancy and elasticity synonymously and analyzed elasticity re-
lations without isolating the effects of DTM since it is impossible to construct the required 
policy-neutral datasets for a long time-frame and a large number of countries, due to lack 
of data. 
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tation of tax system adjustments (including tax rate changes) generates 
and/or aggravates uncertainties and may have adverse effects on long-
term investments, due to delayed investment decisions by private agents, 
while it may also distort consumption decisions. For all these reasons, 
when a government targets higher endogenous or automatic revenue re-
sponse, then elasticity becomes the appropriate concept. 

In directly comparing the two revenue response concepts in terms of 
their relative size, and as Bilquees (2004) indicated, when revenues are 
increased through the effects of discretionary measures, then tax reve-
nue buoyancy is expected to be higher than elasticity (on that point, see 
also Choudhry, 1979; Mukarram, 2001; Timsina, 2007; Twerefou et al., 
2010; Kargbo and Egwaikhide, 2012; Ndedzu et al., 2013). Moreover, as 
Choudhry (1979) pointed out, the larger the effect of discretionary meas-
ures, the greater the difference between buoyancy and elasticity.147 In re-
versing the argument, if elasticity exceeds buoyancy, the implemented 
discretionary measures are not effective in raising additional revenues or 
may even have an adverse effect on tax revenue growth and may damp-
en the overall tax system’s response (Khan, 1973; Gillani, 1986; Seydou, 
2020). It should be stressed that a comparison of the relative size of the 
two revenue response concepts, if carried out at the level of the tax sys-
tem as a whole, may be misleading with regard to any potential effect 
of DTM. This is due to the fact that any impact at the individual-tax lev-
el may be concealed through the compensation of opposing patterns 
and/or counterbalancing outcomes. In such a case, significant informa-
tion content may be lost, stressing the importance of differentiating be-
tween buoyancy and elasticity for individual tax categories148 to obtain 
relative evidence on those taxes for which discretionary measures have 
been most important (Mansfield, 1972; Seydou, 2020).

It becomes evident from all the above, that both concepts of tax buoy-
ancy and tax elasticity are particularly significant in terms of public financ-

147   Obviously, if buoyancy and elasticity do not deviate, then discretionary tax measures 
have a neutral effect on tax revenues (Kargbo and Egwaikhide, 2012). 
148   On this argument, see Barrios and Fargnoli (2010) who mentioned that in many cases, 
in synthesis, discretionary measures offset each other. 
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es and fiscal policy implementation.149 Since they both entail essential el-
ements from the theoretical and policymaking perspective, they should 
be considered complementary and must constitute parts of any inclusive 
analysis framework. 

5.3. 	 Theoretical context 

The way in which tax revenues respond to changes in income is an is-
sue of utmost importance and has been traditionally incorporated into 
and/or related to certain key notions in terms of public finance. The pres-
ent section aims at setting a general outline of the context which inte-
grates tax revenue response in terms of both public finance theory and 
policy.150 Several crucial concepts will be shown to be involved in this 
context, such as revenue stability, built-in flexibility, revenue sensitivity, 
stabilization through automatic versus discretionary changes, and, not 
least, tax revenue buoyancy and elasticity. Apart from the interconnection 
between certain concepts, the reference will reveal several controversies 
and disputes, some of which may still remain unresolved. The outline pre-
sented in this section will be unfolded on the basis of the association of 
tax revenue response with two major notions: the notion of the adequa-
cy criterion of the tax yield, as analyzed in Section 5.3.1, and the notion of 
compensatory finance and policy, as explored in Section 5.3.2. 

5.3.1. 	Tax revenue response and adequacy of the tax yield

The adequacy criterion of the revenue (or tax) yield has been one im-
portant subject of reference in the theory of public finance and, in particu-
lar, the theory of taxation. Groves and Kahn (1952) stressed the theoreti-

149   For an interesting comparison between the two concepts for state and local taxes, see 
Anderson and Shimul (2018). 
150   It should be noted at this point that the present section by no means attempts to cover 
the particularly extensive and multidimensional literature on public finance theory and pol-
icy. Rather, it is aimed at providing the underlying theoretical background, with a historical 
perspective, for several notions relating to the general concept of the revenue response 
to income changes. 
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cal importance of adequacy, although it was a notion not incorporated in 
Adam Smith’s canons of taxation. According to their definition, “By ade-
quacy is meant not only the capacity of a particular tax to produce a given 
initial amount of revenue but also its capacity to sustain this level in such 
a manner as to permit the maintenance of a given volume and quality of 
governmental services”. Wagner (1958) classified the adequacy of yield 
as one of the two financial principles, under the basic principles151 of tax-
ation. Musgrave and Musgrave (1989) assigned major importance to the 
adequacy of the revenue yield in setting out the requirements for a ‘good’ 
tax structure. Wilford (1965) also referred to the adequacy criterion in the 
framework of state tax stability criteria and alongside other criteria estab-
lished in time as tax policy guides (“…mostly variations on the theme of 
Adam Smith’s famous ‘canons of taxation’.”). 

In the earlier literature, adequacy was often related to revenue stability, 
in contrast to revenue flexibility/instability, and was associated with elastic-
ity in general and long-run elasticity in particular. With reference to stabili-
ty, Groves and Kahn (1952) specified stability as a special case of adequa-
cy and argued that adequacy is frequently considered a significant qualifi-
cation of a good revenue system at the state and local levels. They, there-
by, directly distinguished stability from flexibility by contrasting tax policy 
at the state and local levels with policy at the level of the federal tax sys-
tem. They claimed that their work was devoted to problems arising from 
the desire (by state and local authorities) for revenue stability rather than 
flexibility, even though at the level of the federal tax system, public finance 
literature had paid more attention to the issue of built-in flexibility and to 
the income elasticity of individual taxes comprising the overall tax system. 
They even asserted that in contrast to the position of the federal govern-
ment, who makes instability of taxes (built-in flexibility) a virtue, states and 
their subdivisions are primarily concerned with ‘built-in stability’ and, for 
that reason, with taxes characterized by a low sensitivity with respect to in-
come. While classifying taxes into those with income elasticity substantial-
ly less than unity (with very stable yields), close to unity (with yields varying 

151   The second financial principle is the flexibility of taxation, while the other basic prin-
ciples of taxation are categorized as economic principles, principles of justice or of the 
equitable distribution of taxation, and principles of tax administration. 
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roughly in proportion to income fluctuations), and above unity (with yields 
varying considerably more than in proportion to income changes), the au-
thors clarified that the total of state and local tax revenue must have an in-
come elasticity of less than one, if the aim is to keep always intact a certain 
level of government services primarily financed through taxes.152 

Wilford (1965) described the problem of adequacy as being, in princi-
ple, two-fold: on the one hand, involving revenue structure stability dur-
ing changes in economic activity levels, and, on the other hand, involving 
the ability of the tax structure to increase yields to meet new social needs 
dictated by population growth, urbanization, and technology changes. 
With these two goals being in conflict, since stability traditionally implied 
revenue insensitivity to economic fluctuations (see, for example, Davies, 
1962), he clearly stated that, in order to meet raised expenditure needs, 
adequacy has come to require that revenues increase more rapidly than 
personal income. In other words, despite the theoretical emphasis giv-
en to the stability (or the inelasticity) of revenues, Wilford (1965) claimed 
that more recent developments in the economic theory and policy of that 
time required a reconsideration of adequacy criteria, away from stability 
in the traditional sense and towards the built-in ability of tax structures to 
respond to economic growth.153 On the basis of exactly the same require-
ment for faster revenue growth than personal income growth, Legler and 
Shapiro (1968) related the adequacy of a state’s tax structure with elastic-
ity and argued that adequacy has developed to require more than the in-
itial definition by Groves and Kahn (1952). 

Williams et al. (1973) later claimed that the above stated Groves and 
Kahn (1952) definition turned stability into an ‘antonym of growth’. They 
elaborated on their opinion that Groves and Kahn (1952) had actual-
ly measured long-run or secular tax/income elasticity, although they had 
been principally concerned with the short-run or cyclical stability of the 

152   Note that in investigating different taxes, their choice was largely based on data avail-
ability for taxes with yields remaining relatively uninfluenced by changes in law with regard 
to rates, tax base definition, or administration. 
153   Note that, according to the author, the determination of revenue responsiveness to 
statutory rate changes has been a further fiscal concern of state governments. They finally 
concluded that ‘built-in flexibility’ or ‘instability’ of state tax structures, instead of ‘stability’ 
or revenue insensitivity, may be a desirable objective at the level of state tax policy. 
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tax yield. Since the Groves and Kahn (1952) calculations led to a better 
measure of revenue growth, rather than of revenue stability, Willliams et al. 
(1973) asserted that high long-run elasticity could be considered a desir-
able indication of revenue growth or adequacy, instead of an undesirable 
manifestation of instability. Nevertheless, the authors argued that, in time, 
revenue instability as measured by income elasticity came to be consid-
ered a virtue, in the sense of its operation as a cyclical stabilizer in a mac-
roeconomic framework. Instead, stability came to be considered as un-
desirable per se, despite its significance for the budget planning process, 
since it was viewed as “an antonym for both growth and cyclical stabiliza-
tion”. Both views could be, however, circumvented since growth is a long-
run matter, while stability relates to short-run behavior, and it must not be 
necessarily considered an alternative to the cyclical stabilization function. 

Fox and Campbell (1984) focused on the differentiation between the 
long and the short run and directly related revenue stability to the short 
run. In more detail, they did not refute the validity of the often-asserted 
generalizations154 with reference to relatively income elastic or inelastic tax-
es over the long run. Still, they questioned the extension of this logic to rev-
enue stability, arguing that the latter is a short-run concept related to reve-
nue fluctuation across the business cycle. In going a step further, they de-
fined revenue stability as the situation of countercyclical (short-run nom-
inal) income elasticity of revenues, meaning that the short-run elasticity 
increases in a recession and falls in an expansion. In that sense, a tax 
source cannot be characterized as stable simply on the basis of the in-
come inelasticity of revenues in the long run, because its short-run pattern 
may be very unstable. Moreover, stability is a matter related to the timing 
of elasticity changes and not to the simple fact of varying elasticities. 

5.3.2. 	Tax revenue response and compensatory finance

Compensatory finance (or compensatory budget policies) has been a 
central issue in exercising fiscal policy. According to Musgrave and Miller 

154   They explained that, based on conventional wisdom, state sales taxes have been con-
sidered relatively stable revenue sources because they are income inelastic, while state 
income taxes have been considered relatively unstable because they are income elastic. 
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(1948), “The essence of compensatory fiscal policy lies in adjusting the 
level of government receipts and expenditures so as to stabilize total in-
come (and employment) in the economy.” In other words, when distur-
bances occur, originating, for example, in the private sector, changes in 
the basic tax (and expenditure) parameters may be undertaken to com-
pensate for these, causing compensatory budget effects (Musgrave, 
1959). Apart from such undertaken adjustments, compensatory effects 
may also occur automatically, i.e., arise through automatic changes in tax 
yield (or public expenditures), while the related fiscal parameters are held 
constant (Musgrave and Miller, 1948; Musgrave, 1959). In that sense, ad-
justments undertaken through policy have been traditionally contrasted 
to adjustments that may occur automatically (see, for example, Musgrave 
and Musgrave, 1989), while potential arguments in favor of their combina-
tion have also been discussed.155 The associated debate and controver-
sy were often centered around certain key concepts such as tax buoyan-
cy and/or elasticity, built-in flexibility versus tax sensitivity, and the gener-
al notion of automatic adjustment/stabilization. 

Among the works including reference to most of the aforementioned 
crucial concepts was the one by Khan (1973). By identifying taxes as 
“the most important element responsive to government policy”, he dis-
tinguished between two elements: on the one hand, the taxation meas-
ures (e.g., tax base expansion, tax rate increases, or the imposition of 
new taxes) a government can resort to with the aim to increase the flow of 
tax receipts to meet the ever-expanding public expenditure requirements, 
which may be, however, characterized by serious administrative and po-
litical limitations; on the other hand, reliance on the tax structure’s built-
in flexibility, whereby a given tax structure would ensure that an increas-
ing part of income increments would be automatically channeled into the 

155   In the reference to compensatory policy and a discussion of contrasting automatic sta-
bilizing forces with discretionary action, Walter (1951) argued that “… a mingling of auto-
matic stabilizers and discretionary action is preferable …”. In the framework of discussing 
issues of compensatory finance, Musgrave (1959) argued in favor of the need for adapt-
ability in the field of stabilization policy, at the back of ever-changing conditions. To meet 
the latter, automatic responses of the fiscal structure may be all to the good, but may not 
solve the entire problem, even if proper in scope and quality. Adjustments (monetary or 
fiscal) to such changing conditions would also be required, whether more or less frequent. 
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public funds without needing to resort to any major budgetary adjust-
ments. He classified the response of a tax system to income increases un-
der two broad headings: as the result of either the buoyancy or the built-in 
flexibility of the tax structure. He described the buoyancy of a tax system 
as the more comprehensive concept, given by the ratio of the percent-
age change in total tax revenue, due to both the automatic and the dis-
cretionary elements, to the percentage change in national income.156 He 
specified built-in flexibility as “the extent to which the tax system gives an 
increased return with every increase in the national income without any 
change in either the tax base or the rates of existing taxes, or the imposi-
tion of new ones”. He offered two measures of such responsiveness, the 
first being the average relationship between tax revenues and GDP (or 
between revenues from individual tax categories and the relevant GDP 
component). To calculate this measure, the ‘flexibility co-efficient’ can be 
mathematically obtained as the marginal rate of taxation, i.e., the ratio 

	 β = dT/dY,	 (5.20)

where T is tax revenue and Y is national income. He further identified the 
elasticity of the tax structure as the second and a more often used index 
of tax yield responsiveness to GDP, defined as the ratio of the rate of in-
crease in tax yield to that in national income (or that of a specific compo-
nent of income in the case of individual taxes), 

	 ΕΤ = [Y/T ] × [dT/dY ], 	 (5.21)

whereby revenues are corrected for the effects of measures undertaken. 
More generally, the component of automatic adjustment (stabilizers) 

was represented by either built-in flexibility or tax elasticity, on the basis 
of the underlying distinguished mathematical approaches. In addition, tax 

156   See Pechman (1956) for an early interesting attempt, based on the case of the individ-
ual income tax in the USA, to quantitatively assess the combined direct revenue effects 
of built-in flexibility and discretionary changes in rates and exemptions. Cohen (1959 and 
1960) continued and extended the Pechman (1956) approach. Note that Edelberg (1940) 
had already stated that authors on taxation theory recognized and emphasized by that 
time the need for the measurement of the full effects on the tax yield of rate changes, vari-
ations in national income, and other factors.
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elasticity was often considered equivalent to tax sensitivity. Cohen (1959) 
commented on the discussion about the relative merits of the two ap-
proaches and provided related literature references. 

In earlier work, the built-in flexibility approach was described, in defi-
nitional terms, as the marginal method (see Cohen, 1959; Smith, 1962). 
According to Musgrave and Miller (1948), the related part of adjustment 
may happen since tax yields will fluctuate, under given statutory rates, 
with changing national income, as the size of the tax base typically fluc-
tuates directly with the level of income. The magnitude of such an auto-
matically compensatory adjustment of tax revenues, generally referred to 
as built-in flexibility, will depend upon the marginal tax rate (e.g., the dol-
lar change in tax revenue as a result of a given dollar change in national 
income) and, the related issue may be, thus, formulated in terms of this 
marginal tax rate.157 In an interesting approach, Smith (1962) even de-
composed built-in flexibility into two components: the change in the tax 
yield associated with a change in the tax base and the change in the tax 
base resulting from a given change in income; he, then, defined the to-
tal built-in flexibility by the product of the two components. Cohen (1959) 
argued that the marginal method would be better suited for aggregative 
measurements, i.e., for measurements related to changes in aggregate 
tax yield with respect to aggregate income changes. 

Apart from built-in flexibility, tax sensitivity has been analyzed and as-
signed great importance already in early work. Bretherton (1937) defined 
the sensitivity of the tax yield to trade cycle movements as the ratio of the 
percentage change in yield to the percentage change in National Social 
Income.158 The author even claimed that the cyclical sensitivity of a tax 
system should be added to the list of canons or criteria of a tax system. 
He argued that if exercising a budgetary policy designed to control and 
offset the fluctuations of private business (where the old canon of stabil-
ity of rates of taxation seems to have little place), there would always be 
an interaction with the cyclical sensitivity of the various taxes. In finding 

157   For a more detailed description of the link between the selected ‘average tax rate’ and 
the determination of the extent of ‘built-in flexibility’ or the marginal rate of the overall tax 
system, see Musgrave and Miller (1948). 
158   For the exact definition of National Social Income, see Bretherton (1937).
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a satisfactory benchmark against which to measure the cycle sensitivity 
of taxes, he stressed the need to eliminate the effects of changes in the 
tax rate or basis on the tax yield to obtain a ‘hypothetical yield’ of the tax. 

In another early work, Edelberg (1940) also elaborated on the cycle 
sensitivity of the tax yield. According to Walter (1951), tax sensitivity,159 de-
scribed as one aspect of the problem of compensatory finance, is noth-
ing else but the income elasticity of the tax yield.160 In its aggregate sense, 
it was described by the author to be “affected by fluctuations in the tax 
base, progressivity and exemptions, lags between accrual and collection, 
and ‘built-in’ rate changes”.161 Moreover, it was evaluated to be a useful 
measure to rank different taxes, enabling the determination of those tax-
es with the greatest potentialities in terms of sound fiscal policy. The au-
thor stressed that tax sensitivity is to be distinguished from built-in flexibil-
ity, which implies that elasticity is to be distinguished from built-in flexibil-
ity, as Pechman (1956) also indicated. Cohen (1959) provided a number 
of literature references utilizing and emphasizing the elasticity approach, 
but also referred to work that had been critical of the respective method. 

Built-in flexibility and tax sensitivity (or income elasticity) have been fur-
ther related in theoretical terms through an alternative technical definition 
of the first, which has been used to identify the so-called compensatory 
effectiveness of built-in flexibility. In recalling the discussion on compen-
satory finance and the fact that compensatory effects may also occur au-

159   The author also provided other literature references employing the definition of tax 
sensitivity (see, e.g., the references to Slitor [1948] and Vickrey [1945]). 
160   Davies (1962) referred to the use of the elasticity method to derive a sensitivity mea-
sure or an elasticity measure for consumption taxes with respect to income. Davies (1963) 
measured tax revenue sensitivity to changes in income by the macro-elasticity coefficient 
of taxes. 
161   For more details, see Walter (1951). Note that according to the author, ‘built-in’ rate 
changes had not yet been utilized, while he argued that there “may be some doubt as 
to whether ‘built-in’ rate changes should be classified under the heading of automatic 
or discretionary”. Musgrave and Miller (1948) argued that the flexibility of the tax system 
might be increased if provision was made for automatic adjustments in tax rates with 
changes in income, but this could hardly be called ‘built-in flexibility’ in the usual sense of 
the term. Rather, it is a way of applying deliberate countercyclical adjustments in the rate 
of taxation and expenditures. Such adjustments must remain the primary reliance of fiscal 
policy when it appears (as it most certainly will) that the actual level of fluctuations passes 
tolerable limits. 
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tomatically, the need to measure the compensatory effectiveness of such 
an automatic adjustment becomes evident. To obtain such a convenient 
measure, Musgrave and Miller (1948) described a more analytical way to 
state the problem of the degree of flexibility, namely in terms of both the 
level of taxation (the average tax rate at the expected level of income) and 
the sensitivity of the tax yield (of the selected combination of tax sourc-
es) in response to changes in income. Walter (1951) also defined built-in 
flexibility as the product of tax sensitivity and the average tax rate, which, 
after cancelling out terms, is reduced to the marginal rate of taxation, as 
follows
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where T stands for tax revenue, Y for income, the Δ terms for the change 
between two periods, and Y1 and T1 for income and revenue in period 1, 
respectively. From equation (5.22) it also follows that income elasticity can 
be expressed as the ratio of the marginal tax rate to the average tax rate 
(for this elasticity specification, see Indraratna, 1991; Osoro and Leuthold, 
1994; Havranek et al., 2016), such as
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In that sense, in the simplified model162 of Musgrave and Miller (1948), 
with the aim to measure the compensatory effectiveness of built-in flexi-
bility, the authors provided the expression for the change in income be-
tween periods 1 and 2 in terms of the marginal tax rate m as

	 ΔY = ΔI + cΔY – cmΔY, 	 (5.24)

where I stands for investment, c for the marginal propensity to consume 
out of disposable income (which is assumed to remain constant), and all 
Δ terms stand for the change between periods 1 and 2. Solving the above 

162   For all relevant assumptions, see Musgrave and Miller (1948). 
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equation for ΔY, gives 
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or, based on equation (5.22),
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where E stands for the income elasticity of the tax yield.163 
It is interesting to note that, regardless of the earlier clear-cut mathe-

matical distinction between built-in flexibility and tax elasticity, the two no-
tions remain closely associated, through their feature of depicting the au-
tomatic response of the tax yield to changes in income, abstracting from 
discretionary measures. It is indicative that, more recently, Creedy and 
Gemmell (2006) described built-in flexibility, or revenue responsiveness, 
as the properties that generate any automatic revenue change by the tax 
system in the absence of discretionary changes. They argued that the tax 
revenue elasticity can be considered a commonly used unit-free measure 

163   The proposed measure for the compensatory effectiveness of built-in flexibility is 
then defined as α = 1 – (ΔΥ/ΔΥα), where ΔY stands for the change in income in the specif-
ic tax system under discussion (with the corresponding value for E), while ΔYα stands 
for the change in income in a system in which the tax yield does not vary with income, 
i.e., where E equals zero. The ratio ΔY/ΔYα represents the actual change in income to 
the change in income if the system had no built-in flexibility. In subtracting this ratio 
from 1, α measures the fraction of the change in income that is prevented due to the 
existence of built-in flexibility. In the case of α = 0, there is no built-in flexibility, while 
in the case of α = 1, built-in flexibility is perfect, i.e., total income remains unchanged 
(see, analytically, Musgrave and Miller [1948] and Musgrave [1959]). See also Lusher 
(1956) on the mathematical derivation of the stabilizing effectiveness of built-in flexibil-
ity, who provided an equivalent measurement to the one used by Musgrave and Miller 
(1948). See Vickrey (1949) for a discussion on the limitations of the effectiveness of 
built-in flexibility as a stabilizing device. Still, note that we do not focus on this concept 
here since our aim is only to provide the link between the concepts of tax elasticity 
and built-in flexibility in the framework of compensatory finance, to once again stress 
their importance. 
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of this responsiveness164 and a useful summary measure of built-in flexibil-
ity for a number of reasons, including the fact that revenue elasticity can 
be compared to tax buoyancy to identify the effects of discretionary tax 
measures on revenues.165 

Finally, and despite the lively discussion on notions such as built-in 
flexibility and tax sensitivity (or tax elasticity), the extent to which high 
tax sensitivity and/or built-in flexibility are desirable and sufficient proper-
ties after all remains an unresolved issue. Bretherton (1937) argued that 
it is not altogether obvious that it is an ‘evil’ to have a tax system which 
is highly sensitive to the trade cycle. He provided a reference to the view 
of the adherents of ‘orthodox principles’ of public finance and the view of 
adherents of less orthodox methods of budgeting in the trade cycle. Mus-
grave and Musgrave (1989) argued that built-in flexibility might be help-
ful or harmful to economic stability depending on the circumstances and 
elaborated on that on the basis of short-run and longer-run aspects. Ac-
cording to Musgrave et al. (1945), flexibility in tax policy is needed. Such 
a requirement is of two kinds: preference should be given to taxes sensi-
tive to changes in income to ensure automatic adjustment and no need 
for frequent changes in tax rates, which are undesirable. However, when 
automatic changes in yield are not assumed to be sufficient, it should be 
ensured that rates can be promptly adjusted at any strategic point of the 
system. Similarly, the evidence provided by Musgrave and Miller (1948) 
did not seem to lend justification in favor of the more popular (at that time) 
position that built-in flexibility would be sufficient on its own and adjust-
ment could be managed without deliberate countercyclical fiscal policy. 
Walter (1951) also provided a number of specific reasons suggesting that 
built-in flexibility might be insufficient in itself. Cohen (1959) referred to the 
ongoing dispute with regard to relying on automatic stabilizers versus ap-
propriately applying discretionary tax policy measures and to the related 

164   In more detail, they argued that “revenue responsiveness is the extent to which tax 
revenues respond to changes in some tax base, usually income, in the absence of any 
discretionary action by the fiscal authority, and is typically measured by the revenue elas-
ticity of the tax”. Legler and Shapiro (1968) also related the responsiveness of tax receipts 
to the elasticity concept.
165   For the remaining reasons offered, see Creedy and Gemmell (2006).



144

Value Added Tax revenue buoyancy and elasticity in Greece

theoretical and empirical efforts to measure the magnitude of automatic 
stabilizers.166

5.4. 	 Key applications of tax revenue buoyancy and elasticity

Having established the conceptual framework and the theoretical con-
text integrating the notions of tax revenue buoyancy and elasticity, it re-
mains crucial to provide an indicative reference167 to central fields of their 
technical application. The study of the way in which tax revenues respond 
to changes in income constitutes a key ingredient of tax policy formula-
tion not only from the general point of view of resource mobilization, tax 
structure reform, and/or tax revenue administration. In practice and in 
technical terms, tax revenue buoyancy and especially tax revenue elas-
ticity also represent central parameters in several important applications, 
such as revenue forecasting, while tax revenue elasticity constitutes an 
essential ingredient in the distinction between discretionary and automat-
ic components. The following sub-sections 5.4.1 and 5.4.2 aim at shed-
ding light on the importance of revenue response concepts in the frame-
work of these two applications.

5.4.1. 	� Tax revenue buoyancy and elasticity and tax revenue 
forecasting

The importance of forecasting tax revenues for budgeting purposes, 
monitoring budget outturns (in particular with respect to targets set), 
and assessing the potential impact on revenues of tax law changes is 
more than self-evident (King, 1995). Jenkins et al. (2000) outlined the 
fact that every country undertakes revenue projections when formulat-

166   Walter (1951) was further involved in the discussion contrasting automatic stabilizing 
forces with discretionary action. Elaborating on that issue lies outside the scope of the 
present section. 
167   The purpose of this section is not to elaborate or evaluate in-depth any of the present-
ed subjects and the ensuing controversies, but solely to provide their close and direct 
connection to the two revenue response concepts, i.e., tax revenue buoyancy and elastic-
ity, in order to demonstrate their significance.
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ing its budget, while it faces the risk of ending up with deficit financing 
if revenues turn out to lie below budget expenditures. They elaborat-
ed on the significance and the analytical process of revenue forecast-
ing. Based on their argumentation, tax analysis and revenue forecast-
ing are of critical importance to governments for the purpose of ensur-
ing stability and adequacy in tax and expenditure policies. In time, sev-
eral alternative revenue forecasting techniques have been developed 
and applied, which may vary significantly (see, indicatively, King, 1995; 
Kyobe and Danninger, 2005; Chung et al., 2022). One approach for the 
derivation of revenue forecasts relies on the use of measures of the re-
sponse of revenues to changes in GDP or other relevant macroeco-
nomic aggregates. According to Wolswijk (2009), for example, govern-
ments use such response measures in the process of forecasting rev-
enues during budget preparation. In that sense, revenue forecasting 
presents an important field of application of tax revenue response con-
cepts (see, for example, Bilquees, 2004; Twerefou et al., 2010; Kargbo 
and Egwaikhide, 2012).

Even though far less frequently than tax elasticity, tax buoyancy may 
be employed for revenue forecasting purposes, as discussed in a num-
ber of related papers (see Timsina, 2007; Mawia and Nzomoi, 2013; Deli 
et al., 2018; IMF, 2020; Jalles, 2020; Seydou, 2020). More commonly, tax 
revenue elasticity is related to revenue forecasting, as indicated in sever-
al related studies (see Berney and Frerichs, 1973; Indraratna, 1991; Oso-
ro and Leuthold, 1994; Timsina, 2007; Morris et al., 2009;168 Koester and 
Priesmeier, 2012;169 Bettendorf and van Limbergen, 2013; Price et al., 
2014; Havranek et al., 2016; Boschi and d’Addona, 2019; Conroy, 2020; 
Seydou, 2020). Jenkins et al. (2000) argued that, despite the usefulness of 
buoyancy for policy design purposes, tax elasticity is the relevant notion 

168   Morris et al. (2009) included the assumed elasticity of revenues with respect to the 
base to the necessary parameters for the projection of revenues for any individual revenue 
item.
169   Koester and Priesmeier (2012) directly related the tax revenue-to-base elasticity with 
the process of monitoring, analyzing, and forecasting public finances, where revenue fore-
casts rely on tax elasticities to calculate expected revenues on the basis of macroeconom-
ic predictions. 
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for forecasting purposes. This is explained by the fact that revenue-fore-
casting models based on income or GDP rely on tax elasticity in order to 
estimate the collections of future tax revenues, on the basis of the cur-
rent tax structure. In the same sense and according to Creedy and Gem-
mell (2004), tax revenue elasticities offer essential inputs into several tax 
forecasting models, where (in conjunction with assumptions concerning 
changes in the tax base) they produce revenue growth projections for giv-
en tax policies. Creedy and Gemmell (2006) argued that the revenue fore-
casting models used by the UK Treasury and the Institute of Fiscal Stud-
ies either estimate or impose tax revenue elasticities. More recently, Lagra-
vinese et al. (2020) also asserted that elasticity may be inferred as the rel-
evant concept for revenue forecasting since it excludes the effects of dis-
cretionary tax measures, and Cornevin et al. (2023) argued that elasticity 
is considered a better factor for forecasting purposes since it isolates rev-
enue growth owed only to changing economic conditions (by controlling 
for the effects of tax policy measures). 

In terms of alternative forecasting techniques as presented by King 
(1995), forecasting revenues using elasticities belongs to the condi-
tional approaches among revenue-forecasting methodologies,170 since 
forecasts are, in this case, conditional upon forecasts of other macro-
economic variables. Under the constant elasticity assumption, a fore-
cast of tax revenues for a given forecast period may be derived straight-
forwardly from a forecast of a macroeconomic variable in the same pe-
riod, in conjunction with actual figures for tax revenues and this varia-
ble in some previous period. In the case of aggregate tax revenue elas-
ticity or individual tax revenue elasticity with respect to GDP, GDP fore-
casts are needed. 

Clearly, central to any tax revenue forecasting framework is the accu-
racy of the obtained projections. Accurate forecasts contribute to avoid-
ing budget surprises, whether revenue windfalls or shortfalls171 and, as a 
result, to preventing the need for additional implementation of measures 

170   For an overview of other revenue-forecasting methodologies, see King (1995).
171   For a detailed work on potential driving forces of revenue windfalls and shortfalls for 
selected EU countries, see Morris et al. (2009). 
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by any government. Especially for EU members, inaccurate assessments 
of the fiscal stance may prove to be undesirable within the surveillance 
framework since deviations from budgetary objectives might put in force 
specific correction mechanisms (Boschi and d’Addona, 2019). Howev-
er, the derivation of consistent revenue projections is not an easy task. 
In a discussion on Asian economies, Shome (1988) indicated that even 
though setting revenue targets and deriving revenue projections remains 
essential, collected revenues more often fall short of revenues predicted. 
Buettner and Kauder (2010) stressed the fact that all countries make ef-
forts to obtain reliable forecasts, but this process still remains quite chal-
lenging. This holds, in particular, during periods of abnormal econom-
ic conditions, whether in the upward or downward direction. Mourre and 
Princen (2019) revealed the difficulties in forecasting collected tax reve-
nue during the Great Recession in the EU, due to the underlying com-
plex dynamics. With respect to the extraordinary situation caused by the 
COVID-19 pandemic, the challenging nature of tax revenue forecasting 
during this crisis was stressed in IMF (2020), while Țibulcǎ (2022) also 
outlined the increased significance of accurate revenue forecasts in the 
EU following the related economic crisis. 

It becomes evident that when tax revenue response concepts, such 
as buoyancy and elasticity, are used for revenue forecasting purpos-
es, forecast accuracy will critically depend upon the accuracy of their 
measurement. In other words, when calculated buoyancies or elastic-
ities are used to provide figures of revenue forecasts, the more accu-
rate and refined these calculations are, the more precise and sound the 
forecasts will be. Berney and Frerichs (1973) linked revenue prediction 
with the accuracy of the applied elasticities. Wolswijk (2009) argued that 
the relevance of accurate tax elasticities came even more to the fore-
ground during the mid-2000s, when tax revenue developments were, in 
many countries, more favorable than could be explained by the combi-
nation of the prevailing rates of economic growth with standard elastici-
ties. Consequently, forecast accuracy is expected to be associated with 
the degree to which crucial dimensions of the concepts of buoyancy 
and elasticity (as analyzed in previous sections of this chapter) are tak-
en into account, depending obviously upon the underlying objectives. 
This association may refer to the issue of disaggregation between indi-
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vidual taxes, the partitioning in components, and the time dimension, in-
cluding the significance of crisis periods. 

As stressed, for example, in IMF (2020) against the background of 
the COVID-19 pandemic, in periods of abnormal conditions it becomes 
very important to forecast all major taxes separately, which implies that 
the use of disaggregated elasticities (wherever available) acquires a key 
role in revenue forecasting. Moreover, according to King (1995), in the 
case of individual taxes (such as VAT) which are related to other mac-
roeconomic variables (consumption in the VAT case), the availability of 
separate elasticities for the tax-to-base and the base-to-GDP compo-
nents is useful for the forecasting process.172 In an earlier work, Berney 
and Frerichs (1973) linked the elasticity concept with revenue forecast-
ing, stressing the need to focus on the stability of elasticities over time. 
According to a related argument by Tagkalakis (2013a) for the case of 
Greece, if varying tax elasticity is not taken into account in revenue pro-
jections, revenue surprises may impair the achievement of policy tar-
gets. Then, additional measures will be needed to meet fiscal targets, 
with potentially negative effects on economic activity, leading to even 
lower tax revenues, thus generating a downward spiral in the econo-
my. Finally, and with respect to the long- and short-term horizon, Fox 
and Campbell (1984) outlined the more frequent application of long-
run elasticities for revenue projection purposes, compared to the infre-
quent use of short-run ones, as the latter have not been estimated in a 
useful manner. According to their argumentation, short-run elasticities 
chosen for the appropriate economic conditions would, however, yield 
better estimates of revenues. Creedy and Gemmell (2006) referred to 
the usefulness of tax revenue elasticities in long-run revenue forecast-
ing. Poghosyan (2011) further stressed the importance of taking into 
account deviations between long- and short-term elasticities when de-
riving short-term projections. Mourre and Princen (2019) claimed that 
short-run revenue elasticities constitute the standard revenue response 
parameter used by professional forecasters. 

172  Under the condition, of course, that forecasts for these macroeconomic variables and/
or GDP components are also available.
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5.4.2. 	� Tax revenue elasticity and discretionary versus automatic 
components

The tax revenue elasticity concept is deeply integrated into the impor-
tant subject of the distinction between discretionary components, which 
are generally related to policy actions or interventions, and automatic or 
cyclical components, which commonly reflect any automatic response to 
macroeconomic changes.173 More specifically, tax revenue elasticities with 
respect to a macroeconomic measure are widely employed in the pro-
cess of cyclical adjustment, i.e., of the computation of the cyclical compo-
nent which, then, enables the obtainment of the cyclically-adjusted com-
ponent. Generally, the latter is considered structural and non-cyclical and 
is assumed to reflect the discretionary or policy dimension. This distinc-
tion and the associated computation become greatly important in differ-
ent contexts, such as the context of assessing and/or comparing the po-
tential stabilizing effects of automatic stabilizers and discretionary policy 
measures; the context of calculating fiscal (and/or tax) multipliers to as-
sess the effects of fiscal policy on output; the context of the cyclical ad-
justment of the budget balance. 

A separate focus and/or measurement, or comparisons of the stabiliz-
ing effects of discretionary fiscal actions and automatic stabilizers have 
traditionally attracted the interest of both academics and practitioners. 
Especially during, as well as in the aftermath of, major crises, the relat-
ed discussion tends to return to the spotlight (for the argument regard-
ing the recent global financial and economic crisis, see, for example, 
Follette and Lutz, 2010; in’t Veld et al., 2013). The recent crisis triggered 
by the COVID-19 pandemic and the undertaken sizeable discretionary fis-
cal measures once again brought to the foreground the discussion on 
the relative importance and merits of such discretionary actions, as com-
pared to the role of automatic stabilizers, in mitigating the effects of eco-
nomic shocks and stabilizing the economy (Bouabdallah et al., 2020). 
With taxes being considered a source of automatic stabilization, the elas-
ticity concept is an inherent part of the calculation of the size of auto-

173   Recall that the purpose of this section is not to elaborate on any related long-standing, 
deeply rooted, and partly still unresolved debate, but only to provide the framework in 
which tax revenue elasticities are integrated.
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matic stabilizers, being generally defined as the budget change ensuing 
from changing economic activity (in’t Veld et al., 2013). More specifically, 
tax revenue elasticities enter the relations used to calculate such budget 
changes, either when employing the budgetary sensitivity or the budget-
ary semi-elasticity concept.174 

The involvement of tax revenue elasticities in the distinction between 
discretionary and automatic (endogenous) components of revenue 
changes is established in the context of computing fiscal multipliers. This 
becomes crucial in the investigation of the size of the effects of fiscal pol-
icy and, in particular, tax policy on output (and other aggregate varia-
bles). To do that, it is necessary to obtain a measure for the changes in 
the relevant fiscal policy parameters, i.e., the related fiscal (revenue and 
expenditure) shocks. Traditionally, broad measures such as changes in 
total revenues and in cyclically-adjusted (corrected) revenues, which are 
the relevant parameters, have been used to measure changes in taxation 
policy (Romer and Romer, 2009 and 2010). This is related to the argu-
ment that the discretionary component of taxation should be allowed to 
have a different impact on output than the endogenous component, i.e., 
the automatic response of revenues to macroeconomic changes (Per-
otti, 2012175). In this context, tax revenue elasticities (in the disaggregat-
ed and also the decomposed form) become essential parts of the calcu-
lation of (unexpected) movements in taxes (see, for example, Blanchard 
and Perotti, 2002). The central role of accurate tax revenue elasticities is 
stressed in the strand of the relevant literature, trying to provide expla-
nations for the observed variation and disagreement in the obtained fis-
cal and tax multipliers. In attempting to provide a unified framework, Cal-
dara and Kamps (2017), for example, analytically related output elastic-
ities of revenues with fiscal multipliers. In trying to reconcile existing evi-
dence, Mertens and Ravn (2014) concluded on the importance of the val-

174   For details on such calculations, see, for example, equation (B.1).
175   The author argued that narrative “estimates of tax changes are based on ‘discretion-
ary’ changes to taxation (also called changes in ‘cyclically adjusted’ revenues, or ‘fiscal 
impulse’). These are meant to capture the intentional actions of policymakers, as opposed 
to the automatic effects of the business cycle on revenues”.
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ue of tax revenue elasticities (with respect to output) and of the associat-
ed assumptions and/or calculations. 

Very importantly, tax revenue elasticities acquire a key role in the com-
putation of the cyclically-adjusted budget balance (CAB). According to 
Masten and Grdović Gnip (2016), it is commonly accepted that the cycli-
cal (or automatic) component of the budget balance represents the ef-
fects of automatic stabilizers. In turn, the cyclically-adjusted (structural176) 
component, i.e., the CAB, assumed to be unaffected by the cycle, under-
scores the implementation of discretionary fiscal policy (see also Boschi 
and d’Addona, 2019). The adjustment of actual government balances for 
cyclical developments in economic activity principally aims at contribut-
ing to obtaining a more exact picture of the underlying fiscal situation 
and to serving as a guide to fiscal policy analysis (Giorno et al., 1995), as 
changes in the CAB are considered to indicate the stance of fiscal policy 
(expansionary or recessionary). According to Bouthevillain et al. (2001) 
and Kremer et al. (2006), who focused on the methodology developed 
within the European System of Central Banks (ESCB), several institutions 
such as the EC, the IMF, and the OECD have been involved in the estima-
tion of the CAB, to correct actual budget balances for the fluctuations of 
the business cycle. For EU countries in particular, following the reform of 
the Stability and Growth Pact (SGP), the CAB has become a central tool 
in the EU fiscal surveillance framework, increasing its prominence in pol-
icymaking (see Larch and Turrini, 2009). As Boschi and d’Addona (2019) 
pointed out, in the established surveillance framework, specific correction 
mechanisms are initiated in the case of a significant deviation from the 
medium-term budgetary objective, which is set in terms of the structur-
al budget balance.177 Within this framework, international organizations, 

176   The actual budget balance can be decomposed into its structural and cyclical compo-
nent. CAB computation gives the structural component of the budget balance, after the 
deduction of one-off and temporary measures. 
177   Note that the extended use of the CAB in the inferred framework does not imply that 
it is unanimously accepted as the ‘correct’ indicator of discretionary changes in fiscal 
policy (see the critique in Blanchard, 1990). Furthermore, it has been shown that the EC 
methodology for CAB estimation often fails to identify the true fiscal policy stance and 
to accurately signal potential violations of the SGP limit on structural deficit (Masten and 
Grdović Gnip, 2016). 
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such as the OECD and the EE, are greatly involved with the concept and 
the determination or calculation of tax revenue elasticities (see Zervas, 
2018). More importantly, this is done based on the approaches of both 
disaggregating elasticities across individual tax categories (using weight-
ing parameters) and decomposing elasticities by the use of the two-step 
methodology, i.e., decomposing elasticities into the tax-to-base and the 
base-to-output gap components (see van den Noord, 2000). 

BOX 5.1
The use of tax revenue elasticity in technical CAB computation

Tax revenue elasticities are used in the technical computation 
of the CAB (this fact is stressed, for example, in Blanchard, 1990; 
Giorno et al., 1995; Poghosyan, 2011;178 Koester and Priesmeier, 
2012; Bettendorf and van Limbergen, 2013; in’t Veld et al., 2013; 
Havranek et al., 2016179). As elaborated in Mourre et al. (2014), the 
CAB is calculated by the subtraction180 of the cyclical component, 

[ε × OGt], from the actual balance-to-GDP ratio, ( )t t

t
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Y
� , as follows:
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where Rt and Gt stand for (nominal) government revenue and ex-
penditure, respectively, and Yt for (nominal) GDP. The cyclical com-

178   The author pinpoints the important fact that by considering the output gap in the pro-
cess of the cyclical adjustment of fiscal balances, it is not possible to account for the 
output composition effects. 
179   According to the authors, both the EC method and the European System of Central 
Banks method use tax revenue elasticities to divide the budget balance into the cyclical 
and the structural part. 
180   See Mourre et al. (2014) for a reference to both the drawbacks of this subtractive ap-
proach and the merits of the exact formula. 
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ponent is calculated as the product of two inputs: the budgetary 
semi-elasticity ε,181 as the cyclical adjustment parameter and a 
measure of the link between the economic cycle and the budget, 
and the output gap OGt, as a measure of the cyclical position of the 
economy. Fiscal elasticities and, hence, tax revenue elasticity with 
respect to the output gap is an inherent part of the calculation of the 
budgetary semi-elasticity, according to the formula

	 ( 1) ( 1)R G R G

R G
ε ε ε η η

Y Y
� � � � � � ,	 (Β.2)

where εR is the semi-elasticity of revenue (and εG the semi-elasticity 
of expenditure) and ηR denotes the elasticity of (total) revenue with 
respect to the output gap (and ηG denotes the elasticity of [total] ex-
penditure with respect to the output gap).182 The semi-elasticity of 
revenue can be further broken down into the weighted sum of dis-
aggregated elasticities for individual revenue categories, such as
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in the indicative case of five individual revenue categories, which are 
considered cyclically sensitive. It becomes obvious that in the bro-
ken-down semi-elasticity of revenue, disaggregated elasticities be-
come essential inputs. In addition, due to the fact that the two-step 
methodology is followed, originally developed in van den Noord 
(2000) and adopted by the OECD and the EC thereafter (see Girouard

181   Note that, in time, the concept of the semi-elasticity of the budget balance to the output 
gap replaced the sensitivity of the budget balance to the cycle since it was considered 
as the more accurate concept for CAB computation (see Mourre et al., 2013). According 
to Bouabdallah et al. (2020), the concept of the semi-elasticity is also used in the ESCB 
method of estimating the cyclical component. 
182   For all details on the budgetary semi-elasticity and CAB computation, see Mourre et 
al. (2014). 
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and André, 2005; Mourre et al., 2014; Price et al., 2014; Price et al., 
2015), the decomposed tax-to-base183 and the base-to-output gap 
elasticity components are further integrated in the CAB framework. 
As Price et al. (2014) and Zervas (2018) indicated, the (short-run) 
elasticity of any cyclically-sensitive revenue (and expenditure) cat-
egory with respect to the output gap is given by the product of the 
two elasticity sub-components. 

At this point, it should be stressed that, in the case of indirect taxes and 
despite the corresponding systematic work done in the framework of CAB 
calculation, the tax-to-base and base-to-output gap components and, in 
some cases as a result, the tax-to-output gap elasticity are often assumed 
to equal unity. The unity assumption is found to be adopted in the relat-
ed CAB literature for the indirect tax-to-base sub-elasticity on the basis 
of the proportionality assumption (Girouard and André, 2005) and due to 
its questionable reliability for cyclical adjustment purposes (Price et al., 
2014), while it is imposed on the other indirect tax-to-base sub-elasticity 
due to the underlying complex tax composition (Price et al., 2015; there-
in, VAT revenues were distinguished from revenues from other indirect 
taxes, and elasticities were estimated separately). It is further adopted for 
the base-to-output gap sub-elasticity for indirect taxes, due to difficulties 
in finding consistent estimates (Girouard and André, 2005) or the lack of 
an observable long-run equilibrium demand structure to be imputed for 
all countries at potential output (Price et al., 2014; Price et al., 2015). 

Still, there exist several solid arguments against the unitary elastici-
ty assumption for indirect taxes. To these belong, according to Price et 
al. (2014), the facts that (i) the assumed proportionality may not hold for 

183   Koester and Priesmeier (2012) referred to the significance of the tax revenue-to-base 
elasticities, within the framework of the Stability and Growth Pact, for the cyclical adjust-
ment process and the calculation of structural public balances, which acquire a central 
role in the assessment of fiscal policy developments. Kremer et al. (2006) underpinned the 
use of the individual revenue-to-base elasticities for the computation of the contribution of 
the fiscal drag to the change of the structural revenue ratio. 
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VAT, due to different VAT rates and higher rates applied to more elastic 
items; (ii) the asserted non-cyclicality may be contradicted by the diver-
gent cyclical sensitivity of individual consumption components; (iii) the 
presumed unity assumption may not hold for specific taxes (i.e., for oth-
er major categories of indirect taxation), of which the aggregate elastici-
ty with respect to consumption would be a function of the income elastic-
ity of their various bases and would, presumably, not sum up to unity. It 
becomes evident that the validity or non-validity of the unity elasticity as-
sumption is associated with the crucial question on whether indirect tax 
revenues should be subject to cyclical adjustment or not and, more gen-
erally, on whether they are cyclically sensitive or not and, hence, belong 
or do not belong to the principal factors driving the budget’s cyclical var-
iation (Price et al., 2014).

Moreover, in addition to the above dimensions, the time dimension 
with respect to the underlying elasticities seems to acquire a non-negligi-
ble role in CAB calculations, as pointed out in a number of related stud-
ies. Princen et al. (2013), for example, raised the issue about the correct-
ness of the assumption of revenue elasticities being constant and equal 
to their long-run values in CAB computation. They argued that, although 
this assumption may appear to be suitable for the medium-term orienta-
tion of fiscal policy, the case of short-run elasticities potentially fluctuat-
ing and deviating from their long-run average deserves attention and be-
comes relevant when interpreting CAB variations. 

Mourre and Princen (2015 and 2019) stressed the need for a more pre-
cise estimation of tax dynamics (taking into account short-run revenue 
volatility), despite the often-asserted reasonability of the assumption of 
identical long- and short-run revenue-to-base elasticities when it comes 
to the computation of the CAB. Indeed, the issue of possibly deviating 
long- and short-run revenue elasticities has been considered in Price et 
al. (2014), who provided the updated elasticities used by the EC as part of 
the EU surveillance process for the calculation of the semi-elasticity of the 
budget balance.184 They described the framework applied for the calcula-
tion of the tax-to-base component, allowing for the differentiation between 

184   See also Price et al. (2015) for an equivalent application to OECD countries. 
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long- and short-run elasticities which may diverge, according to the au-
thors, due to collection lags or tax-base compositional changes. For cer-
tain tax categories, a similar differentiation was also applied for the estima-
tion of the base-to-output gap component. In making this differentiation for 
the case of indirect taxes (among others), the short-run tax-to-base elas-
ticity would capture temporary movements due to cyclical shocks. How-
ever, if this (short-run) elasticity is dependent on the involved time period, 
problems may be posed for the process of cyclical adjustment when in-
direct taxes are subject to collection issues. Overall, the authors stressed 
that caution is needed when applying either a long- or a short-run indirect 
tax-to-base elasticity for cyclical adjustment purposes, in order to avoid an 
under- or overstated adjustment. In the same work, this time differentiation 
with regard to the base-to-output gap elasticity component for indirect tax-
es was not relevant since the unity assumption had been adopted. 

With regard, finally, to the importance of potential asymmetry effects 
characterizing revenue elasticities, Jooste and Naraidoo (2011) stressed 
the important policy implications such effects may have in the use of the 
structural budget balance as an indicator of the overall fiscal stance. Bo-
schi and d’Addona (2019) argued that revenue elasticities themselves 
change over the business cycle, posing potential complications to the 
CAB estimation. However, they showed that short-run elasticities that vary 
between boom and recession periods may be easily incorporated into the 
CAB computation procedure. 

5.5. 	 Concluding remarks

As a major component of the public budget, tax revenues acquire a 
central role at theoretical, practical, and policy levels. In that sense, the 
way tax revenues respond to changes in major macroeconomic aggre-
gates and policy measures becomes an issue of utmost importance. 
As a result, tax revenue buoyancy and elasticity, as two key revenue re-
sponse concepts, have been and still remain closely associated with pub-
lic finance theory and fiscal policy. Any accurate reference and/or meas-
urement of tax revenue buoyancy and elasticity should rely on detailed 
knowledge and deep understanding of the underlying conceptual and 
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theoretical framework as well as of several central fields of application of 
those two revenue response concepts. 

Regarding the conceptual framework, the definitions of tax revenue 
buoyancy and elasticity themselves provide the direct connection to tax 
revenue developments. Apart from that, a great part of the significance of 
the two concepts relates to their size. A number of additional aspects of 
this conceptual framework gain great importance, such as 

(i)	 the determination of tax revenue buoyancy and elasticity not only in 
terms of aggregate tax revenue, but also at the level of disaggregated 
revenue from individual tax categories;

(ii)	 the breaking down of tax revenue buoyancy and elasticity for individ-
ual tax categories into separate response components, on the basis 
of the decomposition approach;

(iii)	 the time dimension of tax revenue buoyancy and elasticity, basical-
ly including variation over time, alongside the differentiation between 
the long- and the short-term horizon and between distinct phases of 
the business cycle; and

(iv)	 the complementarity of tax revenue buoyancy and elasticity, with 
both being essential elements of a comprehensive analysis, given the 
common elements shared by and the distinctive features characteriz-
ing the two revenue response concepts.

The related theoretical context, which integrates tax revenue re-
sponse in terms of both public finance theory and policy and often 
includes controversies and unresolved disputes, historically involves 
tax revenue buoyancy and elasticity and provides their interconnection 
with several concepts, such as revenue stability, built-in flexibility, rev-
enue sensitivity, and stabilization through automatic versus discretion-
ary changes. To a certain degree, such an involvement and intercon-
nection unfolds on the basis of the association of tax revenue response 
with two major notions: 

(i)	 the notion of the adequacy criterion of the tax yield, which was, in the 
earlier literature, often related to revenue stability, as contrasted to 
revenue flexibility/instability, and was associated with elasticity in gen-
eral and long-run elasticity in particular; and



158

Value Added Tax revenue buoyancy and elasticity in Greece

(ii)	 the notion of compensatory finance and policy, with the associated 
debate and controversy being, often, centered around certain key 
concepts such as tax buoyancy and/or elasticity, built-in flexibility ver-
sus tax sensitivity, and the general notion of automatic adjustment/
stabilization.

Given their crucial role in terms of both public finance theory and fiscal 
policy, tax revenue buoyancy and, especially, tax revenue elasticity rep-
resent, in practice and in technical terms, central parameters in several 
important applications, in which politicians, as well as the academic com-
munity, are greatly involved. Such central applications include

(i)	 tax revenue forecasting, the accuracy of which critically relies upon 
the accuracy of measuring the incorporated tax revenue buoyancy 
and elasticity; and

(ii)	 the distinction between discretionary and automatic or cyclical com-
ponents, in the context of assessing and/or comparing the poten-
tial stabilizing effects of automatic stabilizers and discretionary policy 
measures and calculating fiscal (and/or tax) multipliers to assess the 
effects of fiscal policy on output, as well as in the context of the cycli-
cal adjustment of the budget balance, in particular within the EU fis-
cal surveillance framework. 

The total of the above-described framework and concepts provide 
some of the major elements of the motivation and contribution of the 
present Study, which is centered around the concepts of buoyancy and 
elasticity for VAT revenue in Greece. Furthermore, they form the basis for 
the inclusive and comprehensive methodological approach chosen and 
employed in this Study. Last but not least, they constitute the foundation 
for the interpretation and evaluation of the empirical results obtained in 
this Study. 
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CHAPTER 6

REVIEW OF EMPIRICAL FINDINGS ON VAT REVENUE 
BUOYANCY AND ELASTICITY

6.1. 	 Introduction

Tax revenue buoyancy and elasticity have attracted research interest 
worldwide for several decades due to their importance for fiscal policy 
and public finance. Existing empirical literature concerns both total tax 
revenues and revenues from individual tax categories. In particular, the 
empirical research that examines the response of VAT revenues with re-
spect to changes in key macroeconomic variables is rather rich, includ-
ing single-country studies as well as studies for groups of countries. Em-
pirical studies examine tax revenue response through the buoyancy and/
or elasticity of tax revenues. 

This chapter provides a literature review of the relevant findings, focus-
ing on VAT, but also referring both to broader tax categories, such as in-
direct and consumption taxes, which include VAT, and to certain other im-
portant and similar in conception tax categories, such as sales taxes and 
taxes on goods and services. In what follows, the review focuses on empir-
ical findings concerning solely tax buoyancy in Section 6.2, solely tax elas-
ticity in Section 6.3, and both tax buoyancy and tax elasticity in Section 6.4. 
Relevant empirical findings for Greece are presented separately in Section 
6.5, followed by some concluding remarks in Section 6.6. Finally, Table 6.1 
summarizes the empirical findings of the studies presented in Chapter 6.

6.2. 	� Empirical findings from studies examining exclusively 
tax buoyancy

Α strand of literature examines exclusively tax revenue buoyancy. Start-
ing with research for country groups, McGowan and Billings (1997) es-
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timated tax buoyancy for several tax categories with respect to GDP for 
EU countries for the period 1970–1990. Focusing on a sample of nine EU 
countries, VAT buoyancy was 1.11, while the individual country results in-
dicated that buoyancy was above unity in eight out of nine EU countries, 
ranging from 0.94 (France) to 1.77 (UK). Moreover, the authors provid-
ed estimations for total consumption taxes, with buoyancy being close to 
unity in most countries, while non-VAT consumption tax buoyancy was 
below unity in most countries. Belinga et al. (2014) estimated long- and 
short-run tax buoyancy with respect to GDP for 34 OECD countries from 
1965 to 2012. The authors studied total tax revenues as well as individu-
al tax categories. As far as taxes on goods and services are concerned, 
both long- and short-run buoyancies were not statistically different from 
one, at 0.98 and 0.92, respectively. Taking a closer look into sub-periods 
(1965–1988 and 1989–2012), the authors recorded an increase of short-
run buoyancy with respect to GDP over time, while long-run buoyancy 
decreased for the same tax category. Finally, when testing for asymme-
try between contraction and growth periods, the empirical results did not 
indicate such a finding, where in both cases buoyancy remained statis-
tically not different from one. Khadan (2019) estimated long- and short-
run tax buoyancy with respect to GDP for a group of 12 Caribbean coun-
tries and several tax categories for the period 1991–2017. As far as indi-
rect taxes are concerned, long-run buoyancy was significantly less than 
one, at 0.35, while short-run buoyancy was above unity, at 1.39. With re-
spect to taxes on goods and services, long- and short-run buoyancy were 
estimated at 0.712 and 1.057, respectively. Lagravinese et al. (2020) ex-
amined long- and short-run tax buoyancy with respect to GDP for total 
tax revenue and other tax categories for 35 OECD countries from 1995 to 
2016. According to their baseline model results, the short-run buoyancy 
of goods and services tax was 0.56 and the long-run buoyancy was 0.79. 
These results did not differ qualitatively when other control variables were 
considered, as estimates remained well below unity and with the short-
run buoyancy being consistently lower than the long-run buoyancy. Bağci 
(2022) estimated tax buoyancy with respect to GDP for 38 OECD coun-
tries over the period 1996–2020 for total tax revenue and other tax catego-
ries. As far as revenues from taxes on goods and services are concerned, 
the authors estimated a buoyancy of 0.18. The OECD (2023) also estimat-
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ed short- and long-run tax buoyancy with respect to GDP for 38 OECD 
countries over the period 1980–2021 for total tax revenues as well as 
for the main tax categories. According to their results, the short-run VAT 
buoyancy was 1.140 and the long-run VAT buoyancy was 1.128. Testing 
for sub-periods (1980–1999, 2000–2010, and 2011–2021), the short-run 
VAT buoyancy ranged from 1.129 to 1.282, and the long-run VAT buoy-
ancy ranged from 1.034 to 1.125. Finally, according to the results for the 
asymmetric short-run tax buoyancy over the business cycle, VAT buoyan-
cy was estimated at 1.160 for the years of growth and 0.838 for the years 
of contraction under a moderate boom-bust scenario of above +/- 0.5% 
of annual real GDP. Under a strong boom-bust scenario of above +/- 1% 
of annual real GDP, VAT buoyancy was estimated at 1.132 for the years 
of growth and 0.851 for the years of contraction.

Ahmed and Mohammed (2010), testing for the determinants of tax 
buoyancy in 25 developing countries from 1998 to 2008, estimated and 
reported the buoyancy with respect to GDP, providing a wide range of re-
sults for indirect taxes, from 0.23 for Brazil to 2.9 for Ghana. Jalles (2017) 
estimated short- and long-run tax buoyancy with respect to GDP for to-
tal tax revenues as well as for individual tax categories for 37 Sub-Saha-
ran African countries from 1990 to 2015. The author observed wide vari-
ations in buoyancy across the different tax categories. As far as taxes on 
goods and services are concerned, long-run buoyancy exceeded one, 
at 1.197, while short-run buoyancy was estimated at 0.938, being not 
statistically different from one. Controlling for developments in the cor-
responding tax rates did not significantly change the reported results, 
with the long- and short-run buoyancy being 1.052 and 0.820, respec-
tively.185 Moreover, buoyancy was larger during contractions and financial 
crisis than during economic expansions and non-crisis periods. Recently, 
Gupta et al. (2022) estimated both short-run and long-run tax buoyancy 
with respect to GDP for several tax categories for 44 Sub-Saharan African 

185   This estimation could be interpreted as a proxy for elasticity, even though the authors 
referred to their results only as buoyancy estimations. The inclusion of the developments 
in tax rates concerned 31 countries instead of 36 countries studied for the category of 
taxes on goods and services, due to the limited data coverage on tax rates. However, the 
rest of their analysis did not account for the developments of tax rates and was focused 
on buoyancy.
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countries for the period 1980–2017. As far as taxes on goods and servic-
es are concerned, long-run buoyancy was higher than one, at 1.241 (us-
ing the preferred estimation method), and short-run buoyancy was lower, 
at 1.142. Focusing on two subperiods from 1980 to 1998 and from 1999 
to 2017, there was an increase in the long-run buoyancy, from 1.097 dur-
ing the first period to 1.211 during the second, while the opposite holds 
for the short-run estimates, which decreased from 0.889 in the first pe-
riod to 0.791 in the second. Moreover, both long-run (1.242 during ex-
pansion and 0.611 during contraction) and short-run buoyancies (1.147 
during expansion and 0.394 during contraction) were larger during eco-
nomic expansions. When controlling for inflation, the long-run results re-
mained qualitatively the same, while the short-run buoyancy was small-
er and below unity. 

Focusing on individual country studies, Mawia and Nzomoi (2013) in-
vestigated tax-to-base and base-to-income buoyancy in Kenya for sever-
al tax categories from 1999/2000 to 2010/2011. As far as VAT/sales taxes 
are concerned, the authors examined total VAT as well as local and im-
port VAT. The estimated buoyancy with respect to the tax base was very 
low, at 0.21 – and statistically insignificant – for local VAT, 0.22 for import 
VAT, and 0.33 for total VAT. However, base-to-income estimates were 
higher, at 2.83 for import and local VAT and 2.50 for total VAT. Oluku-
ru and Mandela (2017) provided a comparative analysis of tax buoyancy 
between Kenya (for the years 1980–2014) and South Africa (for the years 
1972–2014) for different tax categories. As far as VAT is concerned, the 
estimated short-run buoyancy with respect to GDP for Kenya was 0.88 
and the long-run buoyancy was 1.38. However, the estimated buoyancies 
for South Africa were not statistically significant. Birhanu (2018) estimat-
ed tax buoyancy with respect to GDP in Ethiopia for total tax revenue and 
its components for a 12-year period, employing data from three region-
al states and one city administration. The estimated VAT buoyancy was 
2.1341, while turnover tax186 buoyancy was 0.6091. Tanchev and Todorov 
(2019) examined long- and short-run tax buoyancies with respect to GDP 

186   In Ethiopia, turnover tax is payable on goods sold and services provided by people 
who are not registered for VAT.
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in Bulgaria from 1999Q1 to 2017Q2 for aggregate tax revenues as well 
as for individual tax categories. Both long- and short-run VAT buoyancies 
were close to one, at 1.12 and 1.03, respectively.

Finally, Anderson and Shimul (2018) estimated tax buoyancy187 with 
respect to GDP for 50 US states and the District of Columbia for the pe-
riod 1972–2012. The long-run sales tax buoyancy estimates ranged from 
0.896 to 0.924. The authors also provided individual state estimates, with 
the mean long-run estimate being 0.922. The mean short-run buoyancy 
was 0.184, but statistically insignificant in almost all individual states.

6.3. 	� Empirical findings from studies examining exclusively 
tax elasticity

A strand of the literature focuses exclusively on tax elasticity,188 provid-
ing empirical findings for groups of countries that offer useful insights for 
policymaking. To begin with, Brückner (2012) examined short-run elastic-
ity with respect to GDP for several tax categories,189 including VAT/sales 
taxes, for a group of 33 Sub-Saharan African countries from 1980 to 2000. 
As far as VAT/sales taxes are concerned, a 1% increase in GDP (due to 
the exogenous factors employed in the analysis) was found to increase 
VAT/sales tax revenues by up to 2%, depending on the model employed. 
Fricke and Süssmuth (2014) examined long- and short-run elasticity for 
11 economies in Latin America from 1990Q1 to 2009Q1 based on data 
availability for each economy. The authors investigated different tax cate-
gories, and their results regarding the long-run VAT elasticity with respect 
to GDP were above unity, ranging from 1.606 to 2.550 (with the excep-

187   Note that Anderson and Shimul (2018) explicitly state: “…we develop estimates of 
buoyancy in response to changes in state GDP, but for the sake of familiarity and sim-
plicity in exposition, we refer to the elasticity of each tax and drop the distinction between 
elasticity and buoyancy.”
188   Note that in some cases the authors do not explicitly state whether and/or describe 
the way they removed the impact of tax changes and discretionary measures from tax 
revenues in order to estimate tax elasticity.
189   Note that results concerning categories other than VAT and indirect taxes are not re-
ported since they fall out of the scope of the Study.
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tion of Chile, at 0.808). Moreover, the authors found that, in many cases, 
VAT revenues had a stronger reaction when they were above the long-run 
equilibrium, with the respective short-run elasticities above the long-run 
equilibrium ranging from 0.962 to 3.348. The short-run elasticities below 
the long-run equilibrium had the same range, from 0.962 to 3.348, while 
in several cases there was no asymmetry at all. Overall, the empirical re-
sults displayed great variability across the countries under examination. 

Other studies provided elasticities used in fiscal policy and fiscal sur-
veillance. Bouthevillain et al. (2001) estimated budget elasticities in the 
context of the cyclical adjustment of budget balances for all tax catego-
ries in the EU countries from 1970 or 1975 to 1998 in most cases, de-
pending on data availability. The elasticity of indirect taxes with respect 
to private consumption for the EU15 was estimated at 1, with a few ex-
ceptions for specific countries (i.e., Luxembourg at 0.7, Austria and UK at 
0.9, Finland and Portugal at 1.1, Sweden at 1.2). Moreover, the respec-
tive base-to-output elasticity was 1.3, ranging from 1.2 to 1.4 for the indi-
vidual countries. Girouard and André (2005) estimated the elasticities un-
derlying the OECD Economics Department’s calculations of cyclically-
adjusted budget balances for the period 1980 to 2003. The authors as-
sumed indirect taxes to be proportional to their tax base, while the esti-
mation of the indirect tax base response with respect to the output gap 
displayed several econometric difficulties in finding consistent estimates 
across countries. As a result, the authors set the elasticity of indirect taxes 
with respect to the output gap equal to one for all OECD economies. Price 
et al. (2014) estimated190 the revenue and expenditure elasticities with re-
spect to the output gap (as the product of the elasticities of revenue/ex-
penditure with respect to their bases and the elasticities of the bases with 
respect to the output gap) for EU countries, which were used by the Eu-
ropean Commission in the EU fiscal surveillance process. The study cov-
ered various government revenue and expenditure items, including indi-
rect taxes, and employed data from 1990 to 2013, based on data availa-
bility for each country. The empirical results varied across countries, with 
an EU average indirect tax-to-consumption elasticity of 0.97. The authors 

190   This study updated the earlier study for OECD countries of Girouard and André (2005). 
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provided justification for using the unity assumption for indirect tax-to-
output gap elasticity for cyclical adjustment purposes, due to robustness 
issues and difficulties in the estimation of tax-to-consumption and con-
sumption-to-output gap elasticities. In the same spirit, Price et al. (2015) 
re-estimated the revenue and expenditure elasticities with respect to the 
output gap for OECD countries from 1990 to 2013, based on data avail-
ability for each country. The authors distinguished VAT from other indi-
rect taxes. The average OECD indirect tax-to-output gap elasticity was 
1.08 (calculated as a weighted average of VAT and other indirect tax-to-
consumption elasticities), while the average OECD VAT-to-consumption 
elasticity was 1.16. The authors maintained the assumption of a unit con-
sumption-to-output gap elasticity. 

Moreover, Mourre and Princen (2019) examined the elasticity of sev-
eral tax revenue categories with respect to their tax base for all EU coun-
tries from 2001 to 2013. Overall, both long-run and short-run consump-
tion tax elasticities were close to or slightly above unity, using alternative 
model specifications. However, there was great heterogeneity in the re-
sults across countries. Furthermore, even though there was no evidence 
of a business cycle effect being relevant in explaining short-run elastici-
ty, the findings suggested that it was affected by the relative cyclical posi-
tion with reference to the rest of the EU. Boschi and d’Addona (2019) ex-
amined the stability of tax elasticity over the business cycle. The authors 
estimated tax-to-base, base-to-GDP, and tax-to-GDP elasticities for differ-
ent tax categories and 15 European countries from 1980Q1 to 2013Q1 
(based on data availability for each country191). The mean long-run indi-
rect tax-to-base elasticity was 1.5, while the respective short-run elasticity 
was 0.89, with great variability across countries in both cases. The mean 
long-run indirect base-to-GDP elasticity was 0.71, while the respective 
short-run elasticity was 0.48. Overall, the mean long-run tax-to-GDP elas-
ticity for indirect taxes, calculated as the product of tax-to-base and base-
to-GDP elasticities, was 1.17, while the respective short-run elasticity was 
0.51, with great variability across countries. Moreover, their results indi-
cated that short-run elasticities tend to be larger during recessions. 

191   There were no available data for indirect tax revenues for Norway.
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In addition to studies for groups of countries, individual-country stud-
ies provide in-depth analysis and valuable policy recommendations for 
the countries under examination. Wolswijk (2009) estimated long- and 
short-run tax elasticities with respect to the corresponding tax bases for 
different tax categories in the Netherlands. Data for VAT revenues cov-
ered the period 1980–2002. Long-run VAT elasticity with respect to pri-
vate consumption was 0.90. The authors identified asymmetries in the 
short-run VAT elasticity: the elasticity was 0.64 when revenues were be-
low equilibrium and 1.10 when revenues were above equilibrium, while 
there was no evidence of asymmetry in the error-correction terms. Bet-
tendorf and van Limbergen (2013) also estimated long- and short-run 
tax elasticities for VAT (and personal income taxes) with respect to the 
corresponding tax base in the Netherlands from 1970 to 2011. Accord-
ing to their results, both long- and short-run VAT elasticities were around 
one. The results remained unaffected when using a broader tax base. 
Testing for asymmetries (1971–2008) indicated that the short-run VAT 
elasticity exceeded 1 in ‘good times’ and was smaller than one in ‘bad 
times’. The elasticities varied depending on the definition of good/bad 
times, based either on the sign of the deviation from the long-run equi-
librium or on the sign of the output gap.

Poghosyan (2011) highlighted the need to account for the cyclical 
variation of tax elasticities in order to make short-run tax revenue pro-
jections for several tax categories, providing evidence of cyclicality in 
VAT elasticity in Lithuania for the period 1999–2010. VAT elasticity with 
respect to its base ranged from 0.5 to 1.5 for Lithuania, while the au-
thors also reported a long-run VAT elasticity with respect to its base 
for a panel of 10 new EU countries being close to one and a short-run 
VAT-to-base elasticity close to 1.2. Koester and Priesmeier (2012) ex-
amined short- and long-run elasticities for different tax categories in 
Germany from 1970 to 2009. The authors estimated VAT long-run elas-
ticity with respect to its base at 0.79, while the short-run elasticity was 
0.90, with almost the whole deviation from equilibrium being correct-
ed within one period. Havranek et al. (2016) estimated short- and long-
run tax revenue elasticities for different tax categories with respect to 
the corresponding tax base in the Czech Republic from 1995 to 2013. 
In the baseline estimation, the long-run tax-to-base VAT elasticity was 



167

Review of empirical findings on VAT revenue buoyancy and elasticity

0.9, while the estimated short-run elasticity was not statistically signifi-
cant. Berardini and Renzi (2022) examined VAT elasticity with respect 
to its base (private final consumption expenditure) in Italy for the peri-
od 2002Q1–2021Q1. In fact, the authors examined the determinants of 
VAT revenues in the context of the COVID-19 crisis. According to their 
results, based on alternative model specifications, short-run VAT elas-
ticity was below or slightly below one, ranging from 0.805 to 0.999. 
They also documented that the inclusion of the change of the share of 
electronic payments had a positive and statistically significant impact 
on the change of VAT revenues.

Turning to developing countries, Osoro and Leuthold (1994) provided 
evidence of time-varying tax elasticities with respect to GDP in Tanzania 
for the period 1969–1990 for several tax categories. According to the au-
thors, sales tax elasticity gradually decreased over the years from 1.127 
in 1969 to 0.610 in 1990. Jooste and Naraidoo (2011) estimated elastici-
ties with respect to the output gap for several tax categories in South Af-
rica, employing quarterly data for the period 1994Q1–2009Q3. The au-
thors identified an asymmetric and nonlinear response of VAT during 
expansions and contractions, as well as elasticities different from uni-
ty, where VAT-to-base elasticity was 2.18 during expansions and 0.81 
during contractions. The respective estimations employing the output 
gap were not statistically significant. Isaac and Samwel (2015) provid-
ed empirical results on the decomposed elasticities in Kenya for the pe-
riod 1985–2009, both in nominal and real terms. As far as sales tax/VAT 
is concerned, tax-to-base elasticity in nominal terms was not statistically 
significant and base-to-GDP elasticity was 1.121. In real terms, the tax-to-
base elasticity was 0.166 and base-to-GDP elasticity was 1.188. Wawire 
(2017) examined the determinants of VAT revenue in Kenya for the peri-
od 1963/64 to 2008/09. The author estimated sales tax/VAT elasticity with 
respect to GDP well above unity, at 1.94.

US state tax elasticity also attracts research interest. Friedlaender 
et al. (1973) estimated the response of sales tax revenues to per capi-
ta income, population, and sales tax rate for 15 US states for the peri-
od 1953–1970. The average estimated sales tax rate elasticity was 0.93. 
Fox and Campbell (1984) estimated sales tax elasticity with respect to 
income for 10 sub-categories of sales taxes in Tennessee for the peri-
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od 1975–1982. The weighted average long-run elasticity was 0.59, while 
the short-run estimates varied widely from 0.16 (in 1976) to 0.92 (in 
1979), with elasticity falling during recessions and rising during expan-
sions. Seyfried and Pantuosco (2003) estimated US state tax revenue 
elasticities with respect to Gross State Product (GSP) and wealth (cap-
tured by the S&P 500 index) for several tax categories from 1983 to 
1999. Employing a sample of the 10 largest US states, the authors es-
timated Sales and Gross Receipts elasticity with respect to GSP from 
0.44 to 1.79, while the estimated wealth effect was insignificant in most 
cases. Sobel and Holcombe (1996) provided estimates of long- and 
short-run tax base-to-GDP elasticities for all major state tax bases in the 
US from 1951 to 1991 (based on data availability for the specific tax cat-
egories), using alternative techniques to provide unbiased estimations. 
The long- and short-run elasticities for retail sales were 0.660 and 1.039, 
respectively, and the long- and short-run elasticities for non-food retail 
sales were higher, at 0.701 and 1.377, respectively (using the most ad-
vantageous estimation method). Similarly, Bruce et al. (2006) examined 
long- and short-run sales tax as well as income tax base elasticities with 
respect to personal income for each US state from 1967 to 2000. The 
mean long-run sales tax base elasticity was below unity at 0.811, while 
the mean short-run sales tax base elasticity displayed high asymmetry, 
being much greater when the base was above rather than below equi-
librium (1.804 and 0.149, respectively), with wide variability across the 
individual US states.

6.4. 	� Empirical findings from studies examining both tax 
buoyancy and tax elasticity

Several studies explicitly estimate both tax buoyancy and tax elasticity 
in order to examine the impact of the imposed discretionary policy meas-
ures on tax revenues. In this spirit, Barrios and Fargnoli (2010) examined 
the impact of discretionary measures on tax revenues and tax elasticity 
for a sample of 14 EU countries (Greece was not included) for the period 
2000–2008 (based on data availability for each country). The authors sim-
ply computed the response of tax revenues (gross and net of the impact 
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of discretionary measures, as ‘gross’ and ‘net’ elasticities, respectively)192 
with respect to GDP by dividing the annual growth of the respective tax 
revenues (for overall tax revenues as well as for different tax categories) 
with the nominal GDP annual growth rate. As far as indirect taxes are con-
cerned, the interpretation of these simple annual calculations indicated 
that elasticities were quite volatile over the years, fluctuating around the 
OECD/European Commission benchmark of unity. In some countries, the 
impact of discretionary measures on tax elasticity was sometimes large, 
resulting in wide discrepancies between ‘net’ and ‘gross’ elasticity. More-
over, in several cases, a substantial departure from the unity assumption 
was observed. Dudine and Jalles (2018) investigated buoyancy with re-
spect to GDP for 107 countries (classified as advanced, emerging, and 
low income) and several tax categories from 1980 to 2014. As far as tax-
es on goods and services are concerned, both long- and short-run buoy-
ancies were not statistically different from 1 for emerging economies and 
close to 1, at 0.951 and 0.873, respectively, for advanced economies. 
However, long-run tax buoyancy exceeded 1 for low-income countries, 
while the respective short-run buoyancy was not statistically different from 
1. Moreover, buoyancy was larger during contractions than during eco-
nomic expansion in emerging economies. The authors also controlled 
for tax rates as a robustness check, practically providing estimations for 
elasticity. However, in the case of taxes on goods and services, the elas-
ticity estimations refer only to advanced economies (with fewer observa-
tions based on data availability), with the long-run elasticity at 0.867 and 
the short-run elasticity not significantly different from 1. 

Jalles (2020) also examined tax buoyancy with respect to GDP based 
on aggregate tax revenues and a number of tax categories for 30 Asian-
Pacific countries from 1980 to 2017. As far as taxes on goods and servic-
es are concerned, both long- and short-run buoyancy were statistically 
not different from one. Moreover, the authors indicated that short-run tax 
buoyancy was generally larger during recession periods compared to pe-
riods of economic expansion. Similar to Dudine and Jalles (2018), the au-

192   Even though the authors do not employ the term ‘buoyancy’, they practically estimated 
tax revenue buoyancy (‘gross’ elasticity) and elasticity (‘net’ elasticity) by employing tax 
revenues gross and net of the impact of discretionary measures, respectively.
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thor also controlled for tax rates as a robustness check, practically pro-
viding estimations for elasticity. However, in the case of taxes on goods 
and services, the estimations were based on fewer observations due to 
data availability, with the long-run estimation being statistically insignifi-
cant and the short-run estimation not significantly different from 1. 

Cornevin et al. (2023) provided an examination of buoyancy with re-
spect to GDP for different groups of countries and tax categories for the 
period 1990–2020. The dataset included 185 countries, while the num-
ber of countries varied by year and tax category. As far as VAT is con-
cerned, the authors employed a sample of 88 countries, including 32 
advanced economies, 36 emerging market economies, and 20 low-
income countries. According to the empirical results, long-run VAT buoy-
ancy was around unity for nearly all income groups and across alterna-
tive panel data estimators. Short-run VAT elasticity estimates were rather 
mixed, depending on the panel data estimation method and the income 
group under examination. Short-run buoyancy for advanced economies 
and low-income economies was either below one or statistically not dif-
ferent from one, depending on the employed estimator, while short-run 
buoyancy for emerging market economies was not statistically different 
from one across nearly all estimators. The authors also employed sever-
al control variables to account for the impact of discretionary measures, 
i.e., in order to estimate elasticity. However, controlling for discretionary 
changes in tax rates and tax base reforms did not significantly change 
the respective VAT buoyancy. Finally, controlling for inflation indicated 
that “tax buoyancy was neutral with respect to inflation” across country 
income groups.

Focusing on individual country analysis, Khan (1973) examined the re-
sponsiveness of different tax categories to GDP in Pakistan from 1960 to 
1972. The estimated elasticity of indirect taxes was 1.57, while the respec-
tive buoyancy estimate stood at 1.36. Gillani (1986) estimated both long- 
and short-run tax buoyancy and elasticity with respect to GDP for sever-
al tax categories in Pakistan from 1971/72 to 1982/83. The long-run buoy-
ancy of sales taxes was 1.18, while the respective long-run elasticity was 
also above unity, at 1.24 and 1.36, employing two alternative methods to 
account for the impact of the discretionary tax measures on revenues. The 
estimated short-run buoyancy was 1.24, while the respective short-run 
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elasticity was 1.31 and 0.91. In addition, the long-run buoyancy of indirect 
taxes was 1.16, while the respective long-run elasticity was also above 
unity, at 1.24 and 1.33, employing two alternative methods to account for 
the impact of the discretionary tax measures on revenues. The estimat-
ed short-run buoyancy was 1.32, while the respective short-run elastici-
ty was 1.41 and 0.91. Akbar and Ahmed (1997) examined the buoyancy 
and elasticity of several tax categories and expenditure of the federal gov-
ernment in Pakistan for the period 1973–1990. The estimated sales tax 
buoyancy and elasticity with respect to GDP were 1.26 and 1.01, respec-
tively. However, the results differed for the two reported sub-periods, i.e., 
1973–1981 and 1982–1990. Buoyancy and elasticity were 1.26 and 1.08, 
respectively, for the first sub-period and increased to 1.71 and 1.45 for the 
second sub-period. The authors also estimated sales tax-to-base buoyan-
cy and elasticity for the period 1973–1990, at 1.20 and 0.96, respective-
ly. Looking into the two sub-periods, buoyancy and elasticity for the first 
sub-period were 1.12 and 1.02, respectively, and increased to 1.56 and 
1.32 for the second sub-period. Finally, the authors provided the tax-to-
base and base-to-GDP buoyancies, indicating that tax-to-base buoyancy 
increased from 1.19 in the first period to 1.56 in the second period, while 
base-to-GDP buoyancy was 1.06 in the first period and 1.10 in the sec-
ond period. Mukarram (2001) also examined buoyancy and elasticity with 
respect to GDP for major tax categories in Pakistan for the period 1981–
2001. Sales taxes had an elasticity close to one (0.99), while the corre-
sponding buoyancy was 1.51. The decomposition of elasticity and buoy-
ancy indicated that tax-to-base elasticity and buoyancy were 1.01 and 
1.55, respectively, while base-to-GDP elasticity was 0.98. Bilquees (2004) 
estimated buoyancy and elasticity for different tax categories with respect 
to GDP and their corresponding tax base in Pakistan for the period 1974–
2003. According to the empirical results, the long-run elasticity of sales 
taxes with respect to GDP slightly exceeded buoyancy (1.50 and 1.41, re-
spectively), while short-run buoyancy slightly exceeded elasticity (0.42 
and 0.38, respectively). The decomposition of sales tax elasticity indicat-
ed a tax-to-base elasticity of 1.808 and a base-to-GDP elasticity of 1.017. 

Twerefou et al. (2010) examined tax buoyancy and elasticity with re-
spect to GDP for different tax categories in Ghana from 1970 to 2007. 
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Long-run VAT/sales tax buoyancy was estimated at 1.20, while VAT/sales 
tax elasticity was 1.11, indicating that discretionary tax measures improved 
the responsiveness of the respective tax revenues to GDP. Short-run VAT/
sales tax buoyancy was estimated at 0.90. Moreover, the authors provid-
ed supporting evidence that buoyancy, as well as decomposed buoyan-
cies and elasticities (tax-to-base and base-to-GDP), increased during the 
reform period (1985–2007) from below unity to above unity. Short-run tax-
to-base elasticity was estimated at 0.70 and long-run at 1.09. Finally, the 
authors reported that both short-run and long-run base-to-GDP elastici-
ties were below unity. Bekoe et al. (2016) examined buoyancy and elas-
ticity for several tax categories with respect to GDP in Ghana for the peri-
od 1970–2013. The authors separately examined the pre-tax reform peri-
od of 1970–1981 and the post-tax reform period of 1982–2013. According 
to their results for sales tax, both buoyancy and elasticity were below uni-
ty for the first period, at 0.70 and 0.69, respectively, while both sales tax/
VAT buoyancy and elasticity were above unity for the second period, at 
2.55 and 2.83, respectively.

Ehdaie (1990) estimated tax buoyancy and elasticity with respect to 
GDP for several tax categories in two Sub-Saharan African countries, 
namely Malawi and Mauritius, for the period 1965–1985. Consumption 
tax buoyancy was 1.72 for Malawi and 1.05 for Mauritius, while consump-
tion tax elasticity was 0.92 for Malawi and 0.76 for Mauritius. Indraratna 
(1991) estimated long- and short-run tax elasticities, as well as buoyan-
cies, for several tax categories in Sri Lanka for the period 1960–1994, as 
well as for pre- and post-reform sub-periods, i.e., 1960–1977 and 1978–
1994. The overall elasticity of individual tax categories was the product of 
tax-to-base and base-to-GDP elasticities, and the same procedure was 
used for buoyancies. As far as turnover tax193 is concerned, tax-to-base 
elasticity was 0.71 for the whole period, 0.55 for the period 1960–1977 
and 0.84 for the period 1978–1994. The authors reported that base-to-
GDP elasticities were equal to unity and the estimated short-run elastic-
ities were equal to the tax-to-base elasticities presented above. The re-
spective long-run tax elasticities were 0.80 for the whole period, 0.63 for 

193   Referring to taxes borne by consumers. See Indraratna (1991).



173

Review of empirical findings on VAT revenue buoyancy and elasticity

the period 1960–1977, and 0.84 for the period 1978–1994. The provided 
buoyancy estimations were higher compared to elasticities that were 1.35 
for the whole period, 1.62 for the period 1960–1977, and 1.18 for the peri-
od 1978–1994. Timsina (2007) provided tax buoyancy and elasticity esti-
mations for several tax categories in Nepal for the period 1975–2005. The 
author presented tax buoyancy and elasticity with respect to GDP as well 
as decomposed tax-to-base and base-to-GDP buoyancy and elasticity. 
As far as VAT is concerned, elasticity and buoyancy with respect to GDP 
were 0.55 and 1.15, respectively. The corresponding tax-to-base buoyan-
cy and elasticity was 1.16 and 0.58, respectively, while base-to-GDP esti-
mates were 0.99 in both cases. 

Along the same line, Kargbo and Egwaikhide (2012) provided estima-
tions of tax buoyancy and tax elasticity with respect to GDP in Sierra Le-
one from 1977 to 2009. The authors examined total taxes and individual 
tax categories. According to their results for domestic transaction taxes, 
buoyancy was estimated at 1.092 in the short run, and 1.291 in the long 
run. Elasticity was lower than buoyancy, estimated at 0.663 in the short 
run, and 0.799 in the long run. Ndedzu et al. (2013) estimated buoyancy 
and elasticity for several tax categories with respect to GDP in Zimbabwe 
for the period 1975–2008. Note that the authors also included a one-year 
lag of GDP to account for the time needed for new policy guidelines to ap-
ply, as well as administrative lags or delayed remittances. As far as sales 
tax/VAT is concerned, both buoyancy and elasticity were below unity, at 
0.815 and 0.735, respectively, while the coefficient of the lagged GDP was 
statistically insignificant in both cases. Yousuf and Huq (2013) estimated 
tax-to-base buoyancy and elasticity for several tax categories in Bangla-
desh for the period 1980–2011. Sales tax & VAT-to-base elasticity was es-
timated at 1.18, while sales tax & VAT-to-base buoyancy was estimated 
at 1.28. Seydou (2020) estimated both buoyancy and elasticity with re-
spect to GDP for total tax revenues as well as for individual tax catego-
ries in the Ivory Coast from 1984 to 2016. The results reported for indirect 
taxes and VAT were below unity. More specifically, buoyancy for indirect 
taxes was 0.76 and elasticity was 0.77, while buoyancy for VAT was 0.73 
and elasticity was 0.74. The decomposition of the tax elasticity to the tax-
to-base and base-to-GDP elasticities indicated a tax-to-base elasticity be-
low unity in both cases, at 0.76 for indirect taxes and 0.73 for VAT. Base-
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to-GDP elasticity was close to one in both cases, at 0.99 for indirect tax-
es and 0.96 for VAT.

Turning to developed economies, Choudhry (1979) estimated tax 
buoyancy and elasticity for several tax categories in the US (for the period 
1955–1975) and the UK (for the period 1955–1974). As far as consump-
tion taxes are concerned, the author reported buoyancy estimations with 
respect to GDP at 0.53 for the US and 1.11 for the UK, as well as base-to-
GDP elasticities of 0.99 for the US and 0.95 for the UK. Creedy and Gem-
mell (2004) estimated income and consumption tax (VAT and main excis-
es) elasticities194 with respect to GDP in the UK for the period 1989–2000. 
Consumption tax elasticity fell during the period under examination, from 
around 0.9 in the early 1990s to around 0.7 by 2000. The authors also pro-
vided buoyancy estimations based on simple calculations for sub-periods, 
indicating increased consumption tax buoyancy for the period 1989–1999, 
at 1.410. The respective results for the periods 1979–1984 and 1984–1989 
were 1.323 and 0.535, respectively. Finally, Conroy (2020) examined tax 
revenue response employing policy-adjusted and policy-unadjusted tax 
revenues195 for individual tax categories for Ireland from 1987 to 2017. As 
far as VAT is concerned, the author employed personal consumption and 
investment in the building and construction sector as macroeconomic de-
terminants of both policy-adjusted and policy-unadjusted tax revenues. 
Using alternative estimation methods, the sum of the two long-run elastic-
ities (with respect to personal consumption and investment in the build-
ing and construction sector) were not significantly different from one in all 
cases. When the author estimated tax elasticity only with respect to per-
sonal consumption, the long-run estimates were just above one. Moreo-
ver, the short-run estimates exceeded the long-run estimates when using 
the extended macroeconomic driver, while when employing only personal 
consumption as a tax revenue driver, the respective short-run tax elastic-
ity was always above one, between 1.27 and 1.82 depending on the esti-
mation method. The findings were qualitatively the same when employing 
policy-unadjusted tax revenues for the analysis. 

194   The elasticity results were also reported by Creedy and Gemmell (2003).
195   This approach is considered equivalent to the examination of elasticity and buoyancy, 
respectively. 
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6.5. 	� Empirical findings from studies examining tax buoyancy 
and/or tax elasticity for Greece

The literature on tax buoyancy and tax elasticity for Greece is rather 
sparse. Some studies include Greece in their analysis of large country 
groups. Even though these studies mostly focus on the empirical findings 
derived for groups as a whole, as already presented in this chapter, they 
often provide additional single-country results to highlight their variabili-
ty for the individual countries. Even though these studies do not focus on 
Greece, they offer some empirical evidence related to our Study. 

Starting with findings for buoyancy, recently, Lagravinese et al. (2020) 
estimated long- and short-run tax buoyancy with respect to GDP for to-
tal tax revenue and other tax categories for 35 OECD countries from 1995 
to 2016. The reported long-run buoyancy of taxes on goods and servic-
es with respect to GDP for Greece was 0.80, while the short-run buoyan-
cy was insignificant. The OECD (2023) also estimated short- and long-run 
tax buoyancy with respect to GDP for 38 OECD countries over the period 
1980–2021. The reported short-run VAT buoyancy for Greece was 1.026 
and the long-run VAT buoyancy was 1.030, employing nominal data, 
while the reported short-run VAT buoyancy for Greece was 1.074 and the 
long-run VAT buoyancy was 1.361, employing real data.

Concerning elasticity, Bouthevillain et al. (2001) estimated the elastic-
ity of indirect taxes with respect to private consumption for Greece at 1, 
while the respective base-to-output elasticity was 1.2. Girouard and An-
dré (2005) set the elasticity of indirect taxes with respect to the output 
gap equal to one for all OECD economies, including Greece. Price et al. 
(2014) estimated the indirect tax-to-consumption elasticity for Greece at 
0.81 using data for the period 1990 to 2013. However, the authors justified 
using the unity assumption for indirect tax/output gap elasticity for cycli-
cal adjustment purposes. Price et al. (2015) re-estimated the revenue and 
expenditure elasticities with respect to the output gap from 1990 to 2013. 
The estimated elasticities for Greece were 1.04 and 1.06 for indirect tax-
to-output gap and VAT-to-consumption elasticities, respectively. Mourre 
and Princen (2019) examined the elasticity for several tax revenue catego-
ries with respect to their tax base from 2001 to 2013. The empirical results 
indicated great heterogeneity in the results across countries, and the con-
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sumption tax elasticities for Greece were 5.62 in the short run and 2.63 in 
the long run. Boschi and d’Addona (2019) estimated tax-to-base, base-to-
GDP, and tax-to-GDP elasticities for different tax categories from 1980Q1 
to 2013Q1. According to their results for Greece (for the period 2000Q1 
to 2013Q1), the long-run tax-to-base elasticity for indirect taxes was 0.97, 
while the short-run tax-to-base elasticity was not statistically significant. 
Moreover, the long-run base-to-GDP elasticity for indirect taxes was 0.83, 
while the short-run base-to-GDP elasticity was also not statistically signifi-
cant. Finally, the resulting long-run tax-to-GDP elasticity for indirect taxes, 
calculated as the product of tax-to-base and base-to-GDP long-run elas-
ticities, was 0.80. 

Only a few studies focus on tax elasticity in Greece and even fewer 
studies focus on VAT elasticity. Tagkalakis (2013a, 2014b)196 presented 
extensive empirical findings regarding indirect tax, VAT, and other indi-
rect tax (other than VAT) elasticity, focusing on Greece, based on quarter-
ly data for the period 2000Q1 to 2012Q3. The author provided recursive 
estimates of indirect tax elasticity with respect to GDP derived as the prod-
uct of tax-to-base and base-to-GDP elasticities (either of the aggregate in-
direct taxes or VAT and other than VAT indirect taxes) and identified in-
creased variability since 2010 in Greece. Overall, indirect tax elasticity with 
respect to GDP was from 25% to 80% higher than one. Focusing on the 
whole period under examination (2000Q1–2012Q3), VAT elasticity with re-
spect to private consumption was estimated at 2.629, while the respective 
indirect tax elasticity was estimated at 1.410 and other indirect tax elastic-
ity was statistically insignificant. The elasticity of other indirect taxes with 
respect to GDP was also statistically insignificant, while the elasticity of pri-
vate consumption with respect to GDP was estimated at 0.957.

Hondroyiannis and Papaoikonomou (2017) examined the impact 
of card payments on VAT revenue in Greece for the period 2003Q4 to 

196   In another application for Greece, Tagkalakis (2014c) focused on the alternative notion 
of VAT C-efficiency in order to analyze VAT tax buoyancy effects (compared to the pur-
poses of the present Study and, thus, to studies reviewed in this chapter employing VAT 
revenues) using various economic activity indicators and taking into consideration several 
control variables. He, thereby, obtained rich empirical findings. Overall, the author antic-
ipated that VAT C-efficiency will increase with the improvement of economic conditions 
and lead to higher VAT revenues.
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2016Q2. To this end, the authors provided time-varying coefficient esti-
mations also presenting tax-to-base elasticities, which declined during 
the crisis (from above 2 in 2008 to close to zero during 2012–2014) and 
recovered close to unity in 2016. The authors associated this increase 
with the increased use of card payments. 

Zervas (2018) estimated tax elasticity for individual tax categories for 
Greece, employing quarterly data from 1999 to 2015. As far as indirect 
taxes are concerned, the estimated tax elasticity with respect to GDP was 
0.49, while VAT elasticity was 0.86. Based on these results as well as on 
other indirect tax elasticities, the author suggested that even though a 
unitary elasticity assumption could be “a good baseline assumption” for 
VAT, overall, this assumption could not be justified for indirect taxes.

Finally, Danchev et al. (2020) examined the penetration of electronic 
payments and its impact on VAT revenues in Greece, employing month-
ly data for the period 2014–2017. The authors included the tax base (i.e., 
private consumption and public intermediate consumption) as an explan-
atory variable of VAT revenues; however, the resulting elasticity was not 
statistically significant.

6.6. 	 Concluding remarks

This chapter provides an extensive and thorough review of internation-
al empirical evidence on tax buoyancy and elasticity for several tax cat-
egories, groups, and individual countries, with a focus on any available 
related evidence for Greece (see also Table 6.1). The reported studies 
are mostly involved in estimating tax buoyancy and/or elasticity in order 
to examine the response of VAT and other relevant tax categories’ reve-
nues to changes in macroeconomic variables, i.e., GDP, the output gap, 
and the respective tax base. Overall, it can be observed that the estimat-
ed tax buoyancies and elasticities greatly vary across countries and time 
periods, rendering any direct derivation of conclusions very difficult, if not 
impossible. In addition, the provided evidence for Greece remains insuffi-
cient and leaves great scope for further analysis. 

Still, making an effort to extract some basic trends, we observe that de-
veloping economies usually display elasticities and/or buoyancies above 
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unity, while the unity assumption (VAT and indirect tax elasticity with re-
spect to output gap) is often adopted for OECD or EU countries. In many 
cases, short-run elasticities are larger than their long-run counterparts, 
while there is often an asymmetric response of VAT revenues, being most-
ly higher during expansions than during contractions. However, short-run 
buoyancies are in many cases smaller than long-run ones, and buoyan-
cy seems to be usually larger during contractions than during econom-
ic expansion. Moreover, the studies that estimated decomposed buoyan-
cies/elasticities provide useful insights for policymakers into the respons-
es of tax revenues, which vary for the individual countries under examina-
tion. Finally, the reported results for Greece are rather limited and incon-
clusive, while existing studies have not yet incorporated the impact of the 
recent economic and/or pandemic crises. 

It follows from all the above that, even though empirical findings based 
on groups of countries provide useful evidence for fiscal authorities, the 
heterogeneity among results for the individual countries stresses the need 
to conduct the analysis on an individual country level as well as on a recur-
ring basis over the years. In fact, extreme conditions such as an econom-
ic crisis or the unprecedented health crisis caused by the outbreak of the 
COVID-19 pandemic in 2020 make accurate estimation of tax revenue re-
sponsiveness even more important and challenging at the same time. Ac-
cording to the IMF (2020), traditional forecasting based on buoyancy and 
elasticity may result in an underestimation of tax revenue decline. Given 
that the effect of the pandemic is quite asymmetric, sector-specific estima-
tions as well as individual estimations for different tax categories that are 
continuously updated could be more useful and precise (IMF, 2020). 

In this context, the present Study extends the respective scarce litera-
ture on VAT revenue sensitivity in Greece and provides detailed empirical 
estimations. These can shed light onto the crucial issue of the response 
of VAT revenues to changes in macroeconomic variables, the potential 
impact of discretionary tax measures, and the possible role of asym-
metries under extreme conditions. The issue is rather under-investigated 
for Greece, and the unprecedented conditions that accompanied the pre-
vious severe economic turmoil and the more recent pandemic crisis ne-
cessitate a thorough investigation of tax buoyancy and elasticity, along-
side their further analytical dimensions, in Greece.
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CHAPTER 7

ESTIMATING VAT REVENUE BUOYANCY AND ELASTICITY  
IN GREECE: EMPIRICAL METHODOLOGY, ESTIMATION,  

DATA, AND RESULTS

7.1. 	 Introduction

The thorough analyses provided in the preceding chapters of this 
Study have well established the importance of investigating the response 
of VAT revenues to changes in income in Greece, whereby a number of 
significant dimensions have been discerned and emphasized. Moreover, 
it has been shown that the empirical literature on revenue buoyancy and 
elasticity for the individual category of VAT remains rather limited and the 
related evidence scarce for the case of Greece. 

Motivated by the above considerations and with the aim to contribute 
to the relevant empirical literature by filling this gap, the present chapter 
provides multi-dimensional and comprehensive econometric estimates of 
VAT revenue buoyancy and elasticity for Greece. To this end, we use wide-
ly employed econometric techniques and quarterly data for the time peri-
od from the first quarter of 2000 to the last quarter of 2022. It is important 
to stress that the investigated period includes the two major economic and 
social episodes: first, the severe economic crisis that started in 2008 and 
led to a prolonged adjustment period in the country; second, the unprece-
dented shock caused by the outbreak of the COVID-19 pandemic in early 
2020, which had extraordinary economic and social repercussions, such 
as the ensuing health crisis and the periods of lockdown, on economic 
and social activities in Greece. Along these lines, Section 7.2 presents in 
detail the implemented econometric modeling framework to estimate VAT 
revenue buoyancy and elasticity in Greece, while Section 7.3 describes 
the data underlying the empirical analysis. Section 7.4 outlines the estima-
tion procedure, and Section 7.5 reports and analyzes the empirical find-
ings. Finally, Section 7.6 discusses and interprets the empirical results. 
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7.2.	 Empirical methodology

In the present section, we present in detail the methodological ap-
proach followed for the estimation of VAT revenue buoyancy and elastici-
ty in Greece. The basic concept behind the selected approach is to com-
prehensively and accurately cover the major dimensions that characterize 
the analysis of the response of VAT revenues to changes in income. Cen-
tral to our empirical analysis is the application of a disaggregated frame-
work, focusing on the individual tax category of VAT, having provided the 
rationale (see Chapter 5) in favor of a more detailed tax breakdown to 
more accurately investigate the way revenues from one single tax cate-
gory, that of VAT, respond to changes in income and DTM. The accuracy 
of such an empirical investigation and, as a result, the usefulness of the 
ensuing implications are inextricably linked to the precision of the provid-
ed evidence, which crucially depends upon the disaggregation degree. 
Apart from disaggregating, the employed econometric modeling frame-
work unfolds on the basis of three central points: the distinction between 
VAT revenue buoyancy and elasticity, the distinction between the one-
step and the decomposition approach, and the methodological empha-
sis put on time dimension issues. Individually and collectively, these cor-
nerstones of the empirical application are expected to provide crucial ev-
idence to enhance policy effectiveness and to enable more targeted in-
terventions. 

Distinction between VAT revenue buoyancy and elasticity 

The empirical framework includes the estimation of both VAT revenue 
buoyancy and elasticity as complementary revenue response concepts. 
This is done in order to distinguish between the endogenous (excluding 
the effects of policy measures) and the overall (including the effects of 
policy measures) VAT revenue response to changes in income and to be 
able to draw conclusions about the potential effectiveness of policy meas-
ures under consideration.

Central to the estimation of VAT revenue elasticities and, hence, to 
the differentiation between buoyancy and elasticity estimates for VAT is 
the adjustment of tax revenues for the effects of DTM. Ideally, detailed 
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and readily available quantitative data (in the required time frequency) 
measuring the impact of the implemented policy measures on VAT rev-
enues should be provided by tax authorities. In that case, adjusted rev-
enue series would be obtained by the use of adequate technical proce-
dures to eliminate the effects of DTM, and they would be applied for the 
purpose of estimating elasticities. Unfortunately, this is not the case in 
Greece, nor in a significant number of countries, for which research on 
VAT revenue response concepts is carried out. An alternative (approxima-
tive) approach for taking into account the effects of DTM and estimating 
the income elasticities of tax revenue is the method originally proposed 
by Singer (1968),197 which is based on the introduction of dummy varia-
bles for each of the exogenous changes. Following similar practice in the 
corresponding empirical literature,198 we rely on the respective method-
ology in this Study to take into account the impact of DTM. In more de-
tail and on the basis of the analysis provided in Chapter 3 (see Table 3.1), 
we focus on the most significant among the implemented changes in the 
standard and reduced VAT rates in Greece during the time period under 
investigation: the April 2005 increase in both the standard and reduced 
rates, the March 2010 increase in both the standard and reduced rates, 
the July 2010 increase in both the standard and reduced rates, the Janu-
ary 2011 increase in the reduced rate, and the June 2016 increase in the 
standard rate. 

Distinction between the one-step and the decomposition approach 

The methodological framework incorporates the estimation of the tax-
to-income revenue response concepts in one step, alongside the deriva-
tion of decomposed tax-to-base and base-to-income VAT revenue buoy-

197   The author referred to Goldberger (1964) for a description of dummy variable meth-
ods. In his reference to step functions, Goldberger (1964) claimed that, supposing that 
the relationship between one variable and its explanatory one is known to be a step 
function with known breakpoints, a more natural approach (than its approximation by 
a higher-order polynomial) is to represent the explanatory variable by a set of ‘dummy 
variable’ regressors. 
198   For related references and/or applications, see Khan, 1973; Twerefou et al., 2010; 
Poghosyan, 2011; Kargbo and Egwaikhide, 2012; Fricke and Süssmuth, 2014; Dudine 
and Jalles, 2018; Boschi and d’Addona, 2019; Lagravinese et al., 2020; Seydou, 2020.
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ancies and elasticities, as well as the calculation of their product wherev-
er possible,199 in order to obtain an alternative, implied, measure of tax-to-
income revenue response. This is done with the aim to extract additional in-
formation about the more intrinsic relations driving VAT revenue response 
to income. The latter may help the government discern between interac-
tions more or less under its control (see Sections 5.2.1.2 and 5.2.2.2).

We use GDP as the income measure, following a great number of re-
lated studies, for estimating the relations between revenues and income 
as well as the relations between income and the tax base. The main al-
ternative application refers to the use of the output gap, which is basical-
ly adopted by international organizations in the framework of calculat-
ing the CAB and the process of fiscal surveillance (see, for example, van 
den Noord, 2000; Girouard and André, 2005; Mourre et al., 2013; Princen 
et al., 2013; Mourre et al., 2014; Price et al., 2014; Price et al., 2015).200 
Since we extend the analysis to the estimation of the decomposed tax-
to-base and base-to-income VAT revenue buoyancies and elasticities, we 
need to employ an adequate measure for the VAT-associated tax base. 
In practice, data for the true tax bases, as defined by law, are not timely 
accessible, if available at all (Koester and Priesmeier, 2012; Havranek et 
al., 2016). Timely observable macroeconomic variables are used, instead, 
as proxies for the true tax bases (see Havranek et al., 2016; Mourre and 
Princen, 2019). In the present Study, we rely on Bettendorf and van Lim-
bergen (2013), who argued that most studies use private consumption in 
order to approximate the VAT base, and on Berardini and Renzi (2022), 
who claimed that the VAT macroeconomic base is typically approximat-
ed by private consumption expenditure. Overall, the approach of employ-
ing private consumption expenditure as a proxy measure for the VAT-
associated tax base is followed by a significant number of relevant empir-
ical applications for VAT (see Timsina, 2007; Wolswijk, 2009; Twerefou et 

199   The feasibility of such calculations depends on the statistical significance of the in-
volved coefficients.
200   It should be noted that the use of the output gap necessitates its measurement (see 
Price et al. 2014), which presupposes potential output estimation. The latter is often 
not free of measurement errors (Girouard and André, 2005). In addition, there may be 
non-negligible deviations between output gap ex-post and real-time values (Princen et 
al., 2013).
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al., 2010; Poghosyan, 2011; Bettendorf and van Limbergen, 2013; Mawia 
and Nzomoi, 2013; Tagkalakis, 2013a; Yousuf and Huq, 2013, for sales 
tax and VAT; Price et al., 2015).201 

Time dimension issues

The empirical framework emphasizes specific time dimension issues. 
This is done, first, through the estimation of both long-run and bench-
mark202 short-run VAT revenue buoyancies and elasticities, alongside the 
investigation of adjustment between the two; and second, by the conduction 
of a battery of extended short-run VAT revenue buoyancy and elasticity esti-
mations controlling for Error Correction Term (ECT) asymmetry, COVID-19,203 
lockdown,204 business cycle, and growth effects; and third, via the investi-
gation of the stability of long-run VAT revenue buoyancy estimates205 and  

201   It is important to stress that private consumption has also been considered as the 
relevant tax base proxy in a number of studies focusing on wider or more general tax 
categories, mainly that of indirect taxes (for example, van den Noord, 2000; Bouthevillain 
et al., 2001; Girouard and André, 2005; Mourre et al., 2014; Price et al., 2014; Boschi 
and d’Addona, 2019; Seydou, 2020), consumption taxes (for example, Choudhry, 1979; 
Mourre and Princen, 2015 and 2019), and other relevant categories, e.g., tax on domestic 
consumption (Ehdaie, 1990) and turnover tax (Indraratna, 1991).
202   By ‘benchmark’ we define the standard short-run models which are also compared 
with the extended short-run models. 
203   To control for COVID-19 effects, we determine the COVID-19 period as being the total 
of the period characterized by the implementation of any kind of measures affecting and 
restricting economic and social activity in the country due to the pandemic. The respec-
tive period is set to start in the first quarter of 2020 and end in the second quarter of 2022 
since no extraordinary measures were implemented thereafter, apart from the mandatory 
use of protection masks in certain cases. For robustness reasons, alternative durations/
end-periods are also considered. 
204   To control for lockdown effects, we determine the lockdown periods as being the 
specific quarters characterized by measures directly restricting or interrupting economic 
and social activity in the country due to the pandemic. The question on whether the first 
quarter of 2020 should be categorized as a lockdown quarter or not is accounted for via 
robustness analysis. 
205   Note that the corresponding stability investigation for VAT long-run elasticity is not 
carried out since it would not be possible to repeat the exact exercise and compare the 
corresponding evidence. This is due to the way DTM dummies are defined, which would 
not allow for the inclusion of them all in each and every one of the repetitive estimations in 
the same way and, in certain cases, even not at all. 
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of the consistency of benchmark short-run buoyancy and elasticity esti-
mates in connection with the extraordinary crisis triggered by the COVID-19 
pandemic. 

In the first case, such an analysis is important to differentiate between 
the revenue response to long-run income growth and to short-run income 
fluctuations, and to investigate the potential convergence process from 
the short to the long run, with reference to the time period under investi-
gation. In the second case, such an analysis is necessary in order to in-
vestigate the potential role of residual-based asymmetry, of the effects of 
the COVID-19 pandemic period as a whole and the lockdown period due 
to the pandemic, as well as of the business cycle and growth, on VAT rev-
enue response. Finally, in the third case, this is done in order to test for 
the stability of the provided evidence depending on the underlying sam-
ple period and the number of included observations. At the same time, 
great emphasis is placed on the unprecedented crisis triggered by the 
outbreak of the COVID-19 pandemic and its potential effect on short-run 
VAT revenue buoyancy and elasticity estimates for Greece. 

Following a substantial branch of the relevant empirical literature, in 
this Study, VAT revenue long- and short-run buoyancies and elasticities 
are estimated using the cointegrating and Error Correction Model (ECM) 
framework (for similar applications, see Sobel and Holcombe, 1996; 
Bruce et al., 2006; Wolswijk, 2009; Twerefou et al., 2010; Kargbo and Eg-
waikhide, 2012; Koester and Priesmeier, 2012; Bettendorf and van Lim-
bergen, 2013; Belinga et al., 2014; Fricke and Süssmuth, 2014; Mourre 
and Princen, 2015; Havranek et al., 2016; Köster and Priesmeier, 2017; 
Deli et al., 2018; Boschi and d’Addona, 2019; Mourre and Princen, 2019; 
Conroy, 2020; Cornevin et al., 2023). We rely on the cointegrating ap-
proach to estimate all long-run relations, which are expected to be stable. 
We further employ the ECMs to capture short-run effects at any time pe-
riod, potentially capturing transitory short-run deviations expected to be 
corrected within a certain time interval. According to the ECM empirical 
approach, the dependent variables can respond to short-run changes in 
the independent ones (here, in the corresponding macroeconomic driver) 
as well as to any short-run disequilibrium from the long-run relation that 
might exist at the beginning of the period. In other words, two different 
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short-run effects are captured and measured by separate regressors.206 
This approach enables the derivation of the speed of error correction or 
adjustment of any short-run, i.e., temporary, deviation from the long-run 
equilibrium relation. Evidently, the higher the speed of the adjustment, the 
faster the disequilibrium gap will close. 

To control for potential ECT asymmetry, COVID-19, lockdown, business 
cycle, and growth effects, the benchmark short-run ECMs are extended in 
several ways. To examine for potential residual-based asymmetry, inde-
pendent variables and lagged residual series are broken down into pos-
itive and negative sub-series (for related and similar applications see, for 
example, Bruce et al., 2006; Wolswijk, 2009; Bettendorf and van Limber-
gen, 2013; Fricke and Süssmuth, 2014; Conroy, 2020), in both cases on 
the basis of the sign of the residual series arising from the corresponding 
long-run relation. In that way, any potential residual-based buoyancy and 
elasticity asymmetries and any potential speed of adjustment asymmetry 
that may arise due to a varying sign (i.e., positive or negative) of the devi-
ation from the long-run equilibrium relation are captured. Furthermore, to 
investigate the effects of the total period of the COVID-19 pandemic, the 
distinguished effect of the lockdown periods, and the potential effects of 
different business cycle phases and of positive versus negative growth 
periods, dummy variables and their corresponding dummy complements 
are included multiplicatively in the relevant equations, interacting with the 
relevant independent variables (for related and similar applications, see 
Belinga et al., 2014; Deli et al., 2018; Mourre and Princen, 2019; Lagra-
vinese et al., 2020; Gupta et al., 2022). Dummies are constructed to reflect 
the periods including the actual emergence of the investigated crisis (i.e., 
the COVID-19 or the lockdown periods) or the periods referring to one di-
rection of economic developments (i.e., expansionary or growth periods). 
Correspondingly, their complements reflect the periods excluding the in-
vestigated crisis (i.e., the non-COVID-19 or non-lockdown periods) or the 

206   For more detailed descriptions of the ECM, see Sobel and Holcombe (1996), Bruce et 
al. (2006), Wolswijk (2009), Koester and Priesmeier (2012), Köster and Priesmeier (2017) 
and Boschi and d’Addona (2019). In this framework, short-run changes in the dependent 
variable are sometimes interpreted to arise through two different channels, a direct one 
(through changes in the independent variable) and an indirect one (through a disequilibri-
um from the long run) (see Wolswijk, 2009 and Koester and Priesmeier, 2012). 
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periods referring to the opposite direction of economic developments (i.e., 
recessionary periods or non-growth periods). 

The sufficient length of the underlying sample period (92 observations 
before adjustments) further allows us to control for the stability and con-
sistency of our estimations. Rolling and recursive regressions are carried 
out in order to investigate the stability of long-run VAT revenue buoyan-
cy estimates.207 In both cases, we estimate sequences of moving data 
sub-windows. In the first case, we keep the sample size (of 52 observa-
tions) fixed and repeat the estimations by shifting the data window ahead 
in each successive step by one observation, i.e., dropping the first and 
adding one at the end of the sample, until we reach the end of the sam-
ple. In this way, we control for the stability of VAT revenue long-run buoy-
ancy estimates over different periods of time. In the second case, we start 
with a sub-sample (of 52 observations) and each time expand the data 
window by one observation at the end, keeping the first one fixed, until 
we reach the full sample period. By doing this, we control for the stabili-
ty of VAT revenue long-run buoyancy estimates for growing sample pe-
riods, including longer time periods. Finally, benchmark short-run buoy-
ancy and elasticity estimations are repeated in a consistency exercise for 
the time period ending before the outbreak of COVID-19, i.e., up until the 
fourth quarter of 2019, evidently excluding the period accounting for the 
COVID-19 and lockdown effects. In this way, we investigate the relevancy 
of the benchmark short-run buoyancy and elasticity estimates in connec-
tion with the extraordinary crisis triggered by the COVID-19 pandemic. As 
a result, we remove any possible COVID-19 effect from the short-run esti-
mations and derive conclusions that are not affected by the extreme and 
unprecedented conditions of the COVID-19 pandemic.

Model specifications

Taking into account all the above dimensions and considerations, in 
what follows, we formulate the long-run models, alongside the benchmark 
short-run and the extended short-run models to be implemented for the 

207   For related applications, see, for example, Jooste and Naraidoo (2011), Poghosyan 
(2011), Bettendorf and van Limbergen (2013), and Tagkalakis (2013a). 
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estimation of VAT revenue buoyancy and elasticity in Greece. Variables 
are expressed in logarithmic form208 and differences of the logarithms of 
variables are used in the short-run equations. In the elasticity equations, 
DTM dummy variables take the value of one in the quarter of the 
implemented change and in the following quarter, and the value of zero 
otherwise (for related and similar applications, see Twerefou et al., 2010; 
Ndedzu et al., 2013; Boschi and d’Addona, 2019; Seydou, 2020). By 
choosing the most important out of the total of the implemented tax rate 
changes, we avoid an excessive reduction in the degrees of freedom and 
the efficiency of the estimators. Moreover, through the way we define 
the included dummy variables, first, we capture any potential delayed 
intervention effect, in particular when DTM are implemented in the last 
month of the referred quarter, and second, we ensure that any serious 
multicolinearity issue is eliminated. For robustness, we estimate two 
additional sets of long-run equations with dummy variables defined in two 
alternative ways. In the first case, they take the value of one in the quarter 
of the implemented change and in the following two quarters, and the 
value of zero otherwise. In the second case, they take the value of one in 
the quarter of the implemented change and in the following three quarters, 
and the value of zero otherwise. It should be noted that buoyancy and 
elasticity equations are identical for all base-to-GDP relations.209 

Long-run models comprise the tax-to-GDP, tax-to-base, and base-to-
GDP buoyancy and elasticity relations, as follows: 

Long-run tax-to-GDP buoyancy and elasticity relations

	 lnRevt = a0
b

 + a1
b lnGDPt + εt

b,	 (7.1)

208   For presentations of the general exponential forms of equations, the log linearizing of 
which gives the regressions to be estimated and leads directly to buoyancy and elasticity 
coefficients, see, for example, Mansfield (1972), Khan (1973), Indraratna (1991), Karg-
bo and Egwaikhide (2012), Mawia and Nzomoi (2013), Ndedzu et al. (2013), Isaac and 
Samwel (2015), Price et al. (2015), Bekoe et al. (2016), Wawire (2017), Dudine and Jalles 
(2018), Jalles (2020), Tsouma et al. (2020).
209   They do not include the DTM dummies since the relation between private consumption 
and GDP is not expected to be affected by VAT rate changes. 
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lnRevt = a0

e
 + a1

e lnGDPt + a22005_MDt + a32010a_MDt + 

+ a42010b_MDt + a52011_MDt + a62016_MDt + εt
e,

	 (7.2)

Long-run tax-to-base buoyancy and elasticity relations

	 lnRevt = b0
b

 + b1
blnConst + wt

b,	 (7.3)

	
lnRevt = b0

e
 + b1

e lnConst + b22005_MDt + b32010a_MDt +
+ b42010b_MDt + b52011_MDt +b6 2016_MDt + wt

e,
	 (7.4)

Long-run base-to-GDP buoyancy/elasticity relation

	 lnConst = c0 + c1 lnGDPt + ut,	  (7.5)

where lnRevt, lnGDPt, and lnConst express the logarithms of VAT reve-
nues, GDP, and private consumption, respectively, in time t; 2005_MDt, 
2010a_MDt, 2010b_MDt, 2011_MDt, and 2016_MDt stand for the select-
ed VAT rate changes210 describing the related implemented discretion-
ary measures in time t; εt

b, εt
e, wt

b, wt
e, and ut represent the error terms in 

time t; a0, b0, and c0 denote the constant terms; a1
b and a1

e stand for the 
long-run buoyancy and elasticity, respectively, of VAT revenues, with re-
spect to GDP; b1

b and b1
e stand for the long-run buoyancy and elasticity, 

respectively, of VAT revenues with respect to their base, i.e., private con-
sumption; c1 stands for the long-run buoyancy and elasticity of the VAT 
revenue base, i.e., private consumption, with respect to GDP; the sim-
ple mathematical multiplications of b1

b with c1, and b1
e with c1, give the im-

plied, by the decomposition approach, long-run buoyancy and elastici-
ty, respectively, of VAT revenues with respect to GDP; a2 to a6 represent 
the coefficients of the respective DTM in the long-run tax-to-GDP elastici-
ty relation; b2 to b6 represent the coefficients of the respective DTM in the 
long-run tax-to-base elasticity relation. It should be noted that relations 
(7.1), (7.3), and (7.5) are also repetitively estimated in the stability exer-
cise of the rolling and recursive regression approaches, in each case for 
40 sub-samples. 

210   For more details, see the respective reference in Section 7.2 above and also Table 3.1 
in Chapter 3. 



200

Value Added Tax revenue buoyancy and elasticity in Greece

In correspondence with the long-run models, benchmark short-run 
models comprise the tax-to-GDP, tax-to-base, and base-to-GDP buoyan-
cy and elasticity relations, as follows: 

Benchmark short-run tax-to-GDP buoyancy and elasticity relations

	
ΔlnRevt = d0

b
 + d1

bΔlnGDPt + d2
bΔlnRevt–1 + d3

bΔlnGDPt–1 + 

+ hbECT b
t –1 + vt

b,
	 (7.6)

	
ΔlnRevt = d0

e
 + d1

eΔlnGDPt + d2
eΔlnRevt–1 + d3

eΔlnGDPt –1 +
+ heECTe

t–1 + d42005_MDt + d52010a_MDt  + 
 d62010b_MDt +

+ d72011_MDt + d82016_MDt + vt
e,

	 (7.7)

Benchmark short-run tax-to-base buoyancy and elasticity relations

	
ΔlnRevt = e0

b
 + e1

bΔlnConst + e2
bΔlnRevt –1 + e3

bΔlnConst –1 +
+ kbECT b

t –1 + xt
b,

	 (7.8)

	
ΔlnRevt = e0

e
 + e1

eΔlnConst + e2
eΔlnRevt –1 + e3

eΔlnConst –1 +
+ k

eECTe
t–1 + e42005_MDt + e52010a_MDt+ e62010b_MDt +

+ e72011_MDt + e82016_MDt + xt
e,

	 (7.9)

Benchmark short-run base-to-GDP buoyancy/elasticity relation

	
ΔlnConst = f0 + f1ΔlnGDPt + f2ΔlnConst –1 + f3ΔlnGDPt –1 +

+ lECTt –1 + zt ,
	 (7.10)

where ΔlnRevt, ΔlnGDPt, and ΔlnConst express the differenced logarithms 
of VAT revenues, GDP, and private consumption, respectively, in time 
t; ΔlnRevt –1, ΔlnGDPt –1, and ΔlnConst –1 stand for the lagged differenced 
logarithms of the corresponding variables; vt

b, vt
e, xt

b, xt
e, and zt repre-

sent the error terms in time t; ECT b
t –1 and ECTe

t–1 reflect the error correc-
tion terms, given by the lagged residuals obtained from the correspond-
ing buoyancy and elasticity long-run relations, respectively; 2005_MDt, 
2010a_MDt, 2010b_MDt, 2011_MDt, and 2016_MDt stand for the select-
ed VAT rate changes describing the related implemented discretionary 
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measures; d0, e0, and f0 denote the constant terms; d1
b

 and d1
e stand for 

the short-run buoyancy and elasticity, respectively, of VAT revenues with 
respect to GDP; e1

b and e1
e stand for the short-run buoyancy and elastic-

ity, respectively, of VAT revenues with respect to their base, i.e., private 
consumption; f1 stands for the short-run buoyancy and elasticity of the 
VAT revenue base, i.e., private consumption, with respect to GDP; the 
simple mathematical multiplications of e1

b with f1 and e1
e with f1 give the 

implied, by the decomposition approach, benchmark short-run buoyancy 
and elasticity, respectively, of VAT revenues with respect to GDP; hb and 
he represent the speed of adjustment of any short-run, i.e., temporary, de-
viation in the short-run tax-to-GDP buoyancy and elasticity relation, re-
spectively, from the long-run equilibrium; kb and ke represent the speed of 
adjustment of any short-run, i.e., temporary, deviation in the short-run tax-
to-base buoyancy and elasticity relation, respectively, from the long-run 
equilibrium; l represents the speed of adjustment of any short-run, i.e., 
temporary, deviation in the short-run base-to-GDP relation from the long-
run equilibrium; d4 to d8 represent the coefficients of the respective DTM 
in the benchmark short-run tax-to-GDP elasticity relation; e4 to e8 repre-
sent the coefficients of the respective DTM in the benchmark short-run 
tax-to-base elasticity relation.211 

Moving to the extended short-run models, which also comprise the tax-
to-GDP, tax-to-base, and base-to-GDP buoyancy and elasticity relations, 
we distinguish between short-run models controlling for ECT asymmetry, 
COVID-19 effects, lockdown effects, business cycle effects, and growth 
effects. The corresponding models are formulated as follows: 

Extended short-run tax-to-GDP buoyancy and elasticity relations for ECT 
asymmetry

	
ΔlnRevt =

 d0
b + d1

b(+)ΔlnGDPt
(+) + d1

b(–)ΔlnGDPt
(–) + d2

bΔlnRevt –1
 +

+ d3
bΔlnGDPt –1

 + hb(+)ECTt–1
b(+) + hb(–)ECTt–1

b(–) + vt
b,

	 (7.11)

211   Note that for the sake of simplicity, we keep the notation of some coefficients/variables 
the same in alternative model specifications. For example, d0

b denotes the constant term 
in all tax-to-GDP buoyancy equations. 
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ΔlnRevt
 = d0

e + d1
e(+)ΔlnGDPt

(+) + d1
e(–)ΔlnGDPt

(–) + d2
eΔlnRevt –1

 +
+ d3

eΔlnGDPt –1
 + he(+)ECTt–1

e(+) + he(–)ECTt–1
e(–) + d42005_MDt

 +
+ d52010a_MDt

 + d62010b_MDt
 + d72011_MDt

 + 

+ d82016_MDt
 + vt

e,

	 (7.12)

Extended short-run tax-to-base buoyancy and elasticity relations for ECT 
asymmetry

	
ΔlnRevt =

 e0
b + e1

b(+)ΔlnConst
(+) + e1

b(–)ΔlnConst
(–) + e2

bΔlnRevt –1
 +

+ e3
bΔlnConst –1

 + kb(+)ECTt–1
b(+) + kb(–)ECTt–1

b(–) + xt
b,

	 (7.13)

	

ΔlnRevt =
 e0

e + e1
e(+)ΔlnConst

(+) + e1
e(–)ΔlnConst

(–) + e2
eΔlnRevt –1

 +
+ e3

eΔlnConst –1
 + ke(+)ECTt–1

e(+) + ke(–)ECTt–1
e(–) + e42005_MDt

 + 

+ e52010a_MDt
 + e62010b_MDt

 + e72011_MDt
 +

+  e82016_MDt
 + xt

e,

	 (7.14)

Extended short-run base-to-GDP buoyancy/elasticity relation for ECT 
asymmetry

	
ΔlnConst

 = f0
 + f1

(+)ΔlnGDPt
(+) + f1

(–)ΔlnGDPt
(–) + f2ΔlnConst –1

 +
 + f3ΔlnGDPt –1

 + l (+)ECT (+)
t–1

 + l (–)ECT (–)
t–1

 + zt,
	 (7.15)

where, with other things remaining equal, ΔlnGDPt
(+), ΔlnGDPt

(–), 
ΔlnConst

(+), ΔlnConst
(–), ECTt–1

b(+), ECTt–1
b(–), ECTt–1

e(+) and ECTt–1
e(–) represent the 

obtained GDP, consumption, and ECT sub-series, respectively, on the 
basis of the positive or negative sign of the corresponding ECT series;212 
d1

b(+) and d1
b(–), and d1

e(+) and d1
e(–), stand for the asymmetric short-run 

buoyancies and elasticities, respectively, of VAT revenues with respect to 
GDP; e1

b(+) and e1
b(–), and e1

e(+) and e1
e(–) stand for the asymmetric short-

212   Here again, ECT b
t –1 and ECTe

t–1 (which are then sub-divided into positive and negative 
components) reflect the error correction terms, given by the lagged residuals obtained 
from the corresponding buoyancy and elasticity long-run relations, respectively. More-
over, it should be clear that GDP and consumption sub-series are not obtained on the 
basis of their own sign. 



203

Estimating VAT revenue buoyancy and elasticity in Greece: Empirical methodology, …

run buoyancies and elasticities, respectively, of VAT revenues with respect 
to their base, i.e., private consumption; f1

(+) and f1
(–) stand for the asymmet-

ric short-run buoyancy and elasticity of the VAT revenue base, i.e., private 
consumption, with respect to GDP; the simple mathematical multiplications 
of e1

b(+) with f1
(+) and e1

b(–) with f1
(–), and e1

e(+) with f1
(+) and e1

e(–) with f1
(–), give 

the implied, by the decomposition approach, asymmetric short-run buoy-
ancies and elasticities, respectively, of VAT revenues with respect to GDP; 
hb(+) and hb(–), and he(+) and he(–), represent the asymmetric speeds of ad-
justment of any asymmetric short-run, i.e., asymmetric temporary deviation 
in the short-run tax-to-GDP buoyancy and elasticity relations, respectively, 
from the long-run equilibrium; kb(+) and kb(–), and ke(+) and ke(–), represent the 
asymmetric speeds of adjustment of any asymmetric short-run, i.e., asym-
metric temporary deviation in the short-run tax-to-base buoyancy and elas-
ticity relations, respectively, from the long-run equilibrium; l (+) and l (–) repre-
sent the asymmetric speed of adjustment of any asymmetric short-run, i.e., 
asymmetric temporary deviation in the short-run base-to-GDP buoyancy 
and elasticity relation, respectively, from the long-run equilibrium. 

Extended short-run tax-to-GDP buoyancy and elasticity relations  
for COVID-19 effects

	
ΔlnRevt =

 d0
b + d1

b(D)COVID-19_DΔlnGDPt
 +

+ d1
b(1–D)(1-COVID-19_D)ΔlnGDPt

 + d2
bΔlnRevt–1

 + 

+  d3
bΔlnGDPt–1

 + hbECT b
t–1

 + vt
b,

	 (7.16)

	

Δ lnRevt
 = d0

e + d1
e(D)COVID-19_DΔlnGDPt

 +
+ d1

e(1–D)(1-COVID-19_D)ΔlnGDPt
 + d2

eΔlnRevt–1
 +

+ d3
eΔlnGDPt–1

 + heECT e
t–1

 + d42005_MDt
 + d52010a_MDt

 +
+ d62010b_MDt

 + d72011_MDt
 + d82016_MDt

 + vt
e,

	 (7.17)

Extended short-run tax-to-base buoyancy and elasticity relations  
for COVID-19 effects

	
ΔlnRevt

 = e0
b + e1

b(D)COVID-19_DΔlnConst
 +

+ e1
b(1– D)(1-COVID-19_D)ΔlnConst

 + e2
bΔlnRevt –1

 + e3
bΔlnConst–1

 +

+ kbECT b
t–1

 + xt
b,

	 (7.18)
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ΔlnRevt
 = e0

e + e1
e(D)COVID-19_DΔlnConst

 +

+ e1
e(1–D)(1-COVID-19_D)ΔlnConst

 + e2
eΔlnRevt–1

 + e3
eΔlnConst–1

 +
 + keECT e

t–1
 + e42005_MDt

 + e52010a_MDt
 + e62010b_MDt

 +

+ e72011_MDt
 + e82016_MDt

 + xt
e,

	 (7.19)

Extended short-run base-to-GDP buoyancy/elasticity relation for 
COVID-19 effects

	
ΔlnConst

 = f0
 + f1

(D)COVID-19_DΔlnGDPt
 +

 +  f1
(1–D)(1-COVID-19_D)ΔlnGDPt

 + f2ΔlnConst–1
 + f3ΔlnGDPt–1

 +
 + lECTt–1

 + zt ,

	 (7.20)

where, with other things remaining equal, COVID-19_D represents the 
dummy variable, which takes the value of one from the first quarter of 2020 
to the second quarter of 2022, and the value of zero otherwise; (1-COVID-
19_D) represents the dummy variable’s complement; d1

b(D) and d1
b(1–D), and 

d1
e(D) and d1

e(1–D) stand for the COVID-19 period and the non-COVID-19 
period short-run buoyancies and elasticities, respectively, of VAT reve-
nues with respect to GDP; e1

b(D) and e1
b(1–D), and e1

e(D) and e1
e(1–D) stand for 

the COVID-19 period and the non-COVID-19 period short-run buoyancies 
and elasticities, respectively, of VAT revenues with respect to their base, 
i.e., private consumption; f1

(D) and f1
(1–D) stand for the COVID-19 period and 

the non-COVID-19 period short-run buoyancy and elasticity of the VAT 
revenue base, i.e., private consumption, with respect to GDP; the sim-
ple mathematical multiplications of e1

b(D) with f1
(D) and e1

b(1–D) with f1
(1–D), and 

e1
e(D) with f1

(D) and e1
e(1–D) with f1

(1–D) give the implied, by the decomposition 
approach, COVID-19 period and non-COVID-19 period short-run buoyan-
cies and elasticities, respectively, of VAT revenues with respect to GDP.

Extended short-run tax-to-GDP buoyancy and elasticity relations  
for lockdown effects

	
ΔlnRevt

 = d0
b + d1

b(D)Lockdown_DΔlnGDPt
 +

+  d1
b(1–D)(1-Lockdown_D)ΔlnGDPt

 + d2
bΔlnRevt–1

 + 

+ d3
bΔlnGDPt–1

 + hbECT b
t–1

 + vt
b,

	 (7.21)
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ΔlnRevt
 = d0

e + d1
e(D)Lockdown_DΔlnGDPt

 + 

+ d1
e(1–D)(1-Lockdown_D)ΔlnGDPt

 + d2
eΔlnRevt–1

 + d3
eΔlnGDPt–1

 + 

+ heECTe
t–1

 + d42005_MDt
 + d52010a_MDt

 + d62010b_MDt +
 

+ d72011_MDt
 + d82016_MDt

 + vt
e,

	 (7.22)

Extended short-run tax-to-base buoyancy and elasticity relations  
for lockdown effects

	
ΔlnRevt

 = e0
b + e1

b(D)Lockdown_DΔlnConst
 + 

+  e1
b(1–D)(1-Lockdown_D)ΔlnConst

 + e2
bΔlnRevt–1

 + e3
bΔlnConst–1

 +

+  kbECTb
t–1

 + xt
b,

	 (7.23)

	

ΔlnRevt
 = e0

e + e1
e(D)Lockdown_DΔlnConst

 + 

+ e1
e(1–D)(1-Lockdown_D)ΔlnConst +

 e2
eΔlnRevt–1+e3

eΔlnConst–1+
+ keECT e

t–1+e42005_MDt+e52010a_MDt
 + e62010b_MDt +

 

+ e72011_MDt
 + e82016_MDt

 + xt
e,

	 (7.24)

Extended short-run base-to-GDP buoyancy/elasticity relation  
for lockdown effects

	
ΔlnConst

 = f0
 + f1

(D)Lockdown_DΔlnGDPt
 + 

+  f1
(1–D)(1-Lockdown_D)ΔlnGDPt

 + f2ΔlnConst–1
 + f3ΔlnGDPt–1

 +

+ lECTt–1
 + zt ,

	 (7.25)

where, with other things remaining equal, Lockdown_D represents the 
dummy variable, which takes the value of one in the first, second, and 
last quarters of 2020 and the first and second quarters of 2021, and the 
value of zero otherwise; (1-Lockdown_D) represents the dummy vari-
able’s complement; d1

b(D) and d1
b(1–D), and d1

e(D) and d1
e(1–D) stand for the 

lockdown period and the non-lockdown period short-run buoyancies 
and elasticities, respectively, of VAT revenues with respect to GDP; e1

b(D) 
and e1

b(1–D), and e1
e(D) and e1

e(1–D) stand for the lockdown period and the 
non-lockdown period short-run buoyancies and elasticities, respective-
ly, of VAT revenues with respect to their base, i.e., private consumption; 
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f1
(D) and f1

(1–D) stand for the lockdown period and the non-lockdown peri-
od short-run buoyancy and elasticity of the VAT revenue base, i.e., pri-
vate consumption, with respect to GDP; the simple mathematical multipli-
cations of e1

b(D) with f1
(D) and e1

b(1–D) with f1
(1–D), and e1

e(D) with f1
(D) and e1

e(1–D) 
with f1

(1–D) give the implied, by the decomposition approach, lockdown pe-
riod and non-lockdown period short-run buoyancies and elasticities, re-
spectively, of VAT revenues with respect to GDP.

Extended short-run tax-to-GDP buoyancy and elasticity relations  
for business cycle effects

	
ΔlnRevt

 = d0
b + d1

b(D)Cycle_DΔlnGDPt
 + 

+ d1
b(1–D)(1-Cycle_D)ΔlnGDPt

 + d2
bΔlnRevt –1

 + d3
bΔlnGDPt–1

 + 

+ hbECT b
t–1

 + vt
b,

	 (7.26)

	

ΔlnRevt
 = d0

e + d1
e(D)Cycle_DΔlnGDPt

 + 

+ d1
e(1–D)(1-Cycle_D)ΔlnGDPt

 + d2
eΔlnRevt–1

 + d3
eΔlnGDPt–1

 + 

+ heECTe
t–1

 + d42005_MDt
 + d52010a_MDt

 + d62010b_MDt +
 

+ d72011_MDt
 + d82016_MDt

 + vt
e,

	 (7.27)

Extended short-run tax-to-base buoyancy and elasticity relations  
for business cycle effects

	
ΔlnRevt

 = e0
b + e1

b(D)Cycle_DΔlnConst
 + 

+ e1
b(1–D)(1-Cycle_D)ΔlnConst +

 e2
bΔlnRevt–1

 + e3
bΔlnConst–1

 + 

+ kbECTb
t–1

 + xt
b,

	 (7.28)

	

ΔlnRevt
 = e0

e + e1
e(D)Cycle_DΔlnConst

 + 

+ e1
e(1–D)(1-Cycle_D)ΔlnConst

 + e2
eΔlnRevt–1

 + e3
eΔlnConst–1

 + 

+ keECTe
t–1

 + e42005_MDt
 + e52010a_MDt

 + e62010b_MDt
 + 

+ e72011_MDt
 + e82016_MDt

 + xt
e,

	 (7.29)
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Extended short-run base-to-GDP buoyancy/elasticity relation  
for business cycle effects

	
ΔlnConst

 = f0
 + f1

(D)Cycle_DΔlnGDPt
 + f1

(1–D)(1-Cycle_D)ΔlnGDPt +
+ f2ΔlnConst–1

 + f3ΔlnGDPt–1
 + lECTt–1

 + zt,
	 (7.30)

where, with other things remaining equal, Cycle_D represents the dum-
my variable, which takes the value of one in expansionary phases of the 
business cycle, and zero otherwise, whereby any peak (trough) signaling 
the end of an expansion (recession) is identified if three consecutive, out 
of the subsequent four quarters are characterized by negative (positive) 
quarterly rates of year-on-year real GDP change; (1-Cycle_D) represents 
the dummy variable’s complement; d1

b(D) and d1
b(1–D), and d1

e(D) and d1
e(1–D) 

stand for the expansionary period and the non-expansionary period (and, 
thus, recessionary period) short-run buoyancies and elasticities, respec-
tively, of VAT revenues with respect to GDP; e1

b(D) and e1
b(1–D), and e1

e(D) 
and e1

e(1–D) stand for the expansionary period and the non-expansionary 
period (and, thus, recessionary period) short-run buoyancies and elas-
ticities, respectively, of VAT revenues with respect to their base, i.e., pri-
vate consumption; f1

(D) and f1
(1–D) stand for the expansionary period and the 

non-expansionary period (and, thus, recessionary period) short-run buoy-
ancy and elasticity of the VAT revenue base, i.e., private consumption, with 
respect to GDP; the simple mathematical multiplication of e1

b(D) with f1
(D) and 

e1
b(1–D) with f1

(1–D), and e1
e(D) with f1

(D) and e1
e(1–D) with f1

(1–D) gives the implied,  
by the decomposition approach, expansionary period and non-expansionary 
period (and, thus, recessionary period) short-run buoyancies and elastici-
ties, respectively, of VAT revenues with respect to GDP.

Extended short-run tax-to-GDP buoyancy and elasticity relations  
for growth effects

	
ΔlnRevt

 = d0
b + d1

b(D)Growth_DΔlnGDPt
 + 

+d1
b(1–D)(1-Growth_D)ΔlnGDPt

 +d2
bΔlnRevt–1

 + d3
bΔlnGDPt–1

 + 

+ hbECT b
t–1

 + vt
b,

	 (7.31)
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ΔlnRevt
 = d0

e + d1
e(D)Growth_DΔlnGDPt

 + 

+ d1
e(1–D)(1-Growth_D)ΔlnGDPt

 +d2
eΔlnRevt–1

 + d3
eΔlnGDPt–1

 + 

+ heECT e
t–1

 + d42005_MDt
 + d52010a_MDt

 + d62010b_MDt
 +

+ d72011_MDt
 + d82016_MDt

 + vt
e,

	 (7.32)

Extended short-run tax-to-base buoyancy and elasticity relations  
for growth effects

	
ΔlnRevt

 = e0
b + e1

b(D)Growth_DΔlnConst
 + 

+e1
b(1–D)(1-Growth_D)ΔlnConst

 +e2
bΔlnRevt–1

 + e3
bΔlnConst–1

 + 

+kbECT b
t–1

 + xt
b,

	 (7.33)

	

ΔlnRevt
 = e0

e + e1
e(D)Growth_DΔlnConst

 + 

+ e1
e(1–D)(1-Growth_D)ΔlnConst

 +e2
eΔlnRevt–1

 + e3
eΔlnConst–1

 + 

+ keECTe
t–1

 + e42005_MDt
 + e52010a_MDt

 + e62010b_MDt
 +

+ e72011_MDt
 + e82016_MDt

 + xt
e,

	 (7.34)

Extended short-run base-to-GDP buoyancy/elasticity relation for  
growth effects

	
ΔlnConst

 = f0
 + f1

(D)Growth_DΔlnGDPt
 + 

+ f1
(1–D)(1-Growth_D)ΔlnGDPt

 + f2ΔlnConst–1
 + f3ΔlnGDPt–1

 + 

+ lECTt–1
 + zt,

	 (7.35)

where, with other things remaining equal, Growth_D represents the dum-
my variable, which takes the value of one for positive quarterly rates of 
year-on-year real GDP changes, and zero otherwise; (1-Growth_D) repre-
sents the dummy variable’s complement; d1

b(D) and d1
b(1–D), and d1

e(D) and 
d1

e(1–D) stand for the growth period and the non-growth period short-run 
buoyancies and elasticities, respectively, of VAT revenues with respect to 
GDP; e1

b(D) and e1
b(1–D), and e1

e(D) and e1
e(1–D) stand for the growth period and 

the non-growth period short-run buoyancies and elasticities, respectively, 
of VAT revenues with respect to their base, i.e., private consumption; f1

(D) 
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and f1
(1–D) stand for the growth period and the non-growth period short-run 

buoyancy and elasticity of the VAT revenue base, i.e., private consump-
tion, with respect to GDP; the simple mathematical multiplications of e1

b(D) 
with f1

(D) and e1
b(1–D) with f1

(1–D), and e1
e(D) with f1

(D) and e1
e(1–D) with f1

(1–D) give the 
implied, by the decomposition approach, growth period and non-growth 
period short-run buoyancies and elasticities, respectively, of VAT revenues 
with respect to GDP.

For robustness, we repeat the extended short-run buoyancy and 
elasticity estimations controlling for ECT asymmetry, business cycle, 
and growth effects for the time period ending before the outbreak of 
the COVID-19 pandemic, i.e., up until the end of 2019. In addition, and 
also for robustness, alternative models accounting for COVID-19, lock-
down, and economic conjuncture effects are also estimated. In the first 
case, the corresponding COVID-19 dummy variable assumes two differ-
ent definitions and takes the value of one from the first quarter of 2020 
to the last quarter of 2021, and the value of zero otherwise, and the val-
ue of one from the first quarter of 2020 to the last quarter of 2022, and 
the value of zero otherwise. In the second case, the corresponding lock-
down dummy variable assumes a different definition and takes the val-
ue of one in the second and last quarters of 2020 and the first and sec-
ond quarters of 2021, and the value of zero otherwise. In the last case, 
we focus more on the prolonged crisis/adjustment period for the Greek 
economy and include a dummy variable differentiating between periods 
of normal economic conditions and periods of economic crisis, includ-
ing extensive economic adjustment. The crisis/adjustment dummy is de-
fined to take the value of one from the second quarter of 2008, which 
signals the beginning of the severe economic crisis period in Greece, 
to the third quarter of 2018, which signals the end of the third econom-
ic adjustment programme for the country. With the exception of the re-
spective dummy variable included, in all these cases investigating ro-
bustness, the corresponding extended short-run buoyancy and elastici-
ty relations are formulated in exactly the same way (as given, for exam-
ple, by equations (7.31) to (7.35)). 
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7.3. 	 Empirical data

In the present Study, VAT revenue buoyancy and elasticity for Greece 
are estimated using quarterly data for the time period starting in the first 
quarter of 2000 and ending in the last quarter of 2022 (92 quarters). The 
General Accounting Office (GAO) is the data source for monthly raw VAT 
revenue data. We use receipts after refunds to calculate monthly total 
VAT revenues, which are then converted to quarterly data. Calculations 
involve the derivation of the sum of all the relevant VAT categories (follow-
ing the Revenue Code Number classification), including deferred tax col-
lections wherever necessary. Calculated VAT revenues exclude revenues 
from VAT on newly built properties, the inclusion of which would neces-
sitate a corresponding matching in terms of the tax base. This matching 
would render necessary the inclusion of a fixed capital formation compo-
nent (gross fixed capital formation in dwellings) in the tax base, which is 
characterized by a more considerable share (in overall gross fixed capital 
formation) than the very low (and in some cases negligible) share of the 
respective VAT revenue category (in overall VAT revenues). Furthermore, 
by excluding VAT on newly built properties, we manage to keep the rev-
enue series as homogenous as possible. Note that Greek legislation pro-
vided for the imposition of VAT on newly built properties from 2006, while 
its suspension was legislated in December 2019 and remains in force.213 

Eurostat and the Hellenic Statistical Authority (ELSTAT) constitute 
the sources for quarterly nominal and real GDP, with the latter being 
used to derive the business cycle and growth dummy variables as well 
as nominal private consumption data.214 Following a number of relat-

213   See Law 4646/2019 and Law 5000/2022.
214   Note that due to the revision works (including the revision of the base year and the re-
vision of years 2010 onwards) of the National Accounts (see the relevant ELSTAT October 
2020 press release) carried out by ELSTAT, being partly completed from 2010 onwards 
but unfortunately still in progress for the years 1995–2009, basic macroeconomic series 
have a break in 2010. To cope with that issue, we have used the continuous series that 
were valid before the beginning of the revisions to obtain quarterly rates of change be-
tween the last quarter of 2009 and the first quarter of 2010, alongside all rates of change 
for the period of still non-revised data to adjust the time series backwards. 
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ed applications, we use nominal variables (for studies using revenues 
and/or the tax base in nominal terms, see, for example, Barrios and 
Fargnoli, 2010; Mourre and Princen, 2015; Havranek et al., 2016; Deli et 
al., 2018; Boschi and d’Addona, 2019, for the case of Greece; Conroy, 
2020; Jalles, 2020; Berardini and Renzi, 2022; Hill et al., 2022; Cornevin 
et al., 2023). This choice is basically dictated by the need to avoid that 
any adjustment carried out through deflating VAT revenues would in-
terfere with the procedure of differentiating between tax buoyancy and 
elasticity. In other words, since one of the basic contributions of this 
Study is the distinct investigation of the role of the most significant VAT 
rate changes, deflating could cause measurement errors. This relates 
to the fact that the evolution of price indices also includes price chang-
es due to changes in tax rates, which may have a major impact in the 
case of VAT rate changes. As a consequence, VAT rate changes would 
create problems with the obtained buoyancy and elasticity estimates, 
in the sense that in the case of buoyancy, we would have partly sub-
tracted the impact of policy measures through deflating, while we actu-
ally want to obtain the overall response of tax revenues to changes in 
macroeconomic aggregates, including the response to tax rate chang-
es; in the case of elasticity, where we include individual dummy varia-
bles in order to separate the endogenous response from the response 
to VAT rate changes, deflating tax revenues would cause a kind of ‘dou-
ble clearing’ and, thus, a potential measurement error. For exactly the 
same reason, we do not choose to use inflation as a separate control 
variable in the estimated relations. 

It is also important to note that apart from the above-elaborated argu-
ment, deflating nominal aggregates presupposes the use of an accurate 
deflator, which, however, may not be common for all variables employed 
in the present Study. The GDP deflator, for example, would be the correct 
measure for the deflation of nominal GDP but does not seem to be appro-
priate for deflating nominal tax revenues or private consumption expendi-
ture (PCE). The Consumer Price Index (CPI) may present an accurate de-
flator for tax revenues and the PCE deflator for PCE, which, in turn, are 
not necessarily appropriate for deflating GDP. Moreover, it is not advisa-
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ble to employ three distinct deflators, due to the differences in the under-
lying concepts.215 

All necessary information for VAT rate changes used to derive the cor-
responding dummy variables is based on the relevant law provisions (see 
Table 3.1 in Chapter 3). Finally, all data series are seasonally adjusted by 
the use of the TRAMO/SEATS procedure and the Demetra+ software pro-
gram provided by Eurostat.

Figure 7.1 depicts the course of the employed quarterly VAT reve-
nues, GDP, and private consumption time series for the period under 
investigation, in seasonally adjusted terms and logarithms. It becomes 
obvious that the series follow a common path, with VAT revenues being 
by far more volatile than GDP and private consumption. Overall, an up-
ward trend can be clearly observed from 2000 until the beginning of the 
deep economic crisis in the Greek economy that started in 2008. The 
plunge in the displayed time series due to the severe decline in econom-
ic activity appears to last up to 2015, followed by a period of smooth re-
covery and stabilization until the end of 2019. The latter was interrupted 
and reversed by the shock triggered by the outbreak of the COVID-19 
pandemic in early 2020, which becomes easily visible and is more pow-
erful in the case of VAT revenues. However, there is a remarkable subse-
quent rebound in 2021 and 2022, with all three variables even surpass-
ing 2019 levels.

215   Note, for example, that the concept of the GDP deflator differs from that of the CPI in 
terms of the prices (and their evolution over time) measured/reflected (of all goods and 
services produced domestically, in the first case, and of goods and services, produced 
domestically or imported, but bought only by consumers, in the second case). Another 
important difference concerns the use of different weighting schemes (on the basis of 
changing or fixed baskets of goods) for the prices of different goods. The PCE deflator 
provides indications on the underlying price changes related only to household (and 
NPISH) expenditure. It is available from Eurostat as an implicit deflator series given by 
the ratio of current prices to chain-linked volume series of household final consump-
tion expenditure in the framework of National Accounts. See, indicatively, EC (2023) 
on differences in the projected inflation outlook, including the HCPI, the GDP deflator, 
and the private consumption deflator, based on Spring 2023 European Commission 
forecasts. 
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7.4. 	 Estimation procedure 

As a first control before conducting the econometric estimations,216 we 
perform unit root tests for the macroeconomic variables incorporated in 
the models. We employ the Augmented Dickey and Fuller (1979) as well as 
the Phillips and Perron (1988) unit root tests, including an intercept in the re-
lationship. The results presented in Table 7.1 indicate that the variables are 
not stationary in levels but are stationary in first differences in all cases. 

We then proceed with the cointegrating and ECM estimation proce-
dure. VAT long- and short-run buoyancy and elasticity relations are es-
timated by applying the Engle and Granger (1987) two-stage procedure 
(for related applications, see Twerefou et al., 2010; Kargbo and Egwaikh-

216   All econometric estimations are conducted using the EViews 13 software. 

FIGURE 7.1
VAT revenues, GDP, and private consumption 

(nominal terms, seasonally adjusted, logarithms)
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ide, 2012; Fricke and Süssmuth, 2014; Deli et al., 2018; Mourre and Prin-
cen, 2019). In order to avoid considering significant an apparent relation 
between actually unrelated series (spurious relation), the two-stage esti-
mation is suggested (Mourre and Princen, 2015). 

In the first stage, long-run cointegrating (equilibrium) relations are es-
timated using series in levels, and Engle and Granger (1987) and Phillips 
and Ouliaris (1990) cointegration testing217 results are provided for each 
one of the estimated relations (see Table 7.2, Section 7.5). Given that var-
iables are non-stationary in levels, the risk of a spurious regression can be 
eliminated if they are cointegrated, i.e., they tend to move together in the 
long run (Bruce et al., 2006; Havranek et al., 2016). We employ the Dy-
namic Ordinary Least Squares (DOLS) procedure proposed by Stock and 
Watson (1993), instead of a simple Ordinary Least Squares (OLS) estima-
tion,218 and use Newey-West (Newey and West, 1987) robust standard er-
rors, to correct for other potential issues (apart from spurious regression) 
that could arise. These include serial correlation, non-normally distribut-
ed residuals, and endogeneity (Bruce et al., 2006). In addition to the cor-

217   Both tests are residual-based tests for cointegration. As Conroy (2020) indicates, sta-
tionarity in the errors from the long-run relation indicates the existence of a cointegrating 
relation. 
218   According to Havranek et al. (2016), when series are cointegrated, OLS estimation 
yields consistent estimates of the regression parameters, but these estimates can be 
shown to be inefficient. 

TABLE 7.1
Unit Root Tests 

Augmented Dickey-Fuller test statistic Phillips-Perron
test statistic

Levels 1st difference Levels 1st difference

lnRev -1.64 [0.46] -14.45 [0.00] -2.39 [0.15] -14.47 [0.00]

lnGDP -2.20 [0.21]  -3.92 [0.00] -2.20 [0.21]  -6.66 [0.00]

lnCons -2.24 [0.19]  -3.47 [0.01] -2.25 [0.19] -10.06 [0.00]

Notes: Relationships with intercept. P-values are presented in brackets.
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rection for first-order endogeneity through long-run cointegration equa-
tions, the application of DOLS aims at reducing any second-order bias 
(Havranek et al., 2016).219 Following a number of related applications in 
the relevant empirical literature (e.g., Sobel and Holcombe, 1996; Deli et 
al., 2018; Boschi and d’Addona, 2019), regression models are augment-
ed with leads and lags of the growth rates (since differenced logs) of the 
independent variables.220 Furthermore, Newey-West standard errors are 
used since they are robust to autocorrelation and heteroskedasticity (see, 
for example, Sobel and Holcombe, 1996; Wolswijk, 2009; Koester and 
Priesmeier, 2012; Havranek et al., 2016; Köster and Priesmeier, 2017; Deli 
et al., 2018; Boschi and d’Addona, 2019; Conroy, 2020). The DOLS pro-
cedure and Newey-West robust standard errors are also employed to es-
timate all rolling and recursive long-run buoyancy regressions. 

Having established that the necessary conditions regarding station-
arity and cointegration are provided, ECMs (expressed in differences of 
the series) are estimated using OLS to determine short-run dynamics in 
the second stage of the estimation procedure. Recall that, if two non-sta-
tionary variables are cointegrated, i.e., if there exists a stationary com-
bination of them, then any short-run deviation from their long-run equi-
librium relation will be temporary, and they will tend to move back to-
gether (Sobel and Holcombe, 1996; Koester and Priesmeier, 2012). This 
adjustment or error correction mechanism has to be taken into account 
since it could otherwise cause a bias in the estimation of short-run rela-
tions. Such a bias is adjusted for through the inclusion of a lagged resid-
ual term221 in all short-run relations, the so-called error correction term, 
showing how far apart these variables were from their long-run relation-
ship during the preceding period of time (Sobel and Holcombe, 1996). 
Short-run equations are also augmented to incorporate lags of the (differ-
enced) dependent and independent variables. According to Koester and 

219   For more details on the so-called ‘second-order bias’, see Fricke and Süssmuth (2013). 
Koester and Priesmeier (2012) argue that using DOLS, super-consistent estimates are 
generated for the long-run coefficients. 
220   In all cases, we include one lead and one lag in the long-run cointegrating equations 
to save on degrees of freedom (see Wolswijk, 2009 for the argument). 
221   Residual terms are obtained from the corresponding long-run relations. 
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Priesmeier (2012), this is an appropriate way to capture the ‘richer’ dy-
namics that may characterize dependent and independent variables. In 
the example of tax revenues being the dependent variable, the inclusion 
of lagged (differenced) series can be seen to control for the potential per-
sistence of shocks to tax collection (see Havranek et al., 2016). If tax base 
shocks can affect tax receipts for several periods, then tax revenues are 
likely to be persistent (Koester and Priesmeier, 2012).222 

Finally, and with regard to diagnostic tests conducted, we perform and 
report the results for appropriately defined Wald tests for the estimated 
buoyancy and elasticity coefficients, as coefficient diagnostic tests.223 In 
particular, in all cases, we test for the assumption of coefficients being ≥1 
or ≤1, depending on their size and, if necessary, we continue by testing 
the unity assumption. Moreover, in the cases of all the extended short-
run buoyancy and elasticity models, we perform additional Wald tests to 
control for the hypothesis that specific coefficients are equal. In particu-
lar, in the short-run models controlling for ECT asymmetry, we test the hy-
pothesis of equality between the coefficients on the positive and the co-
efficients on the negative sub-series of the corresponding macroeconom-
ic driver. In the other extended short-run buoyancy and elasticity models 
controlling for COVID-19, lockdown, business cycle, and growth effects, 
we test the hypothesis of equality between the coefficients on the mac-
roeconomic driver interacted with the dummy reflecting the investigated 
effect and the coefficients on the macroeconomic driver interacted with 
the dummy’s complement. As further equation statistics, for all estimat-
ed short-run equations, we report the adjusted R-squared and the F-sta-
tistic from testing the hypothesis that all coefficients (excluding the con-
stant term) are zero. Moreover, to check short-run equation residual diag-
nostics, we perform and report the results for serial correlation Lagrange 
Multiplier (LM) tests. 

222   Note that we eliminate any lags characterized by non-significant coefficients from the 
finally selected short-run model specifications, following the argument by Koester and 
Priesmeier (2012) in favor of preciseness and with the aim to keep the models as parsi-
monious as possible. 
223   Wald tests are carried out only in the cases of statistically significant coefficients. 
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7.5. 	 Empirical results

In this section, we present and analyze the empirical results for VAT 
revenue buoyancy and elasticity in Greece for the period from the first 
quarter of 2000 to the last quarter of 2022. The aim is to compare the 
endogenous with the overall (including DTM) VAT revenue response 
to changes in GDP and the tax base and derive useful conclusions on 
the impact of the employed discretionary measures. We first provide 
long-run and benchmark short-run estimation results to differentiate be-
tween VAT revenue response to long-run growth and to short-run fluc-
tuations of macroeconomic drivers and also to offer evidence on the 
time needed for the adjustment between the long- and the short-run 
period. To that end, we report findings from employing the one-step 
and, wherever possible, the decomposition approach, in order to ob-
tain more detailed information on the decomposed underlying relations 
which are assumed to be more or less under the control of the gov-
ernment. Finally, we offer evidence from controlling for special condi-
tions (i.e., ECT asymmetry, COVID-19, lockdown, business cycle, and 
growth effects) that may significantly affect short-run estimations and 
lead to conclusions regarding the response of VAT revenue to chang-
es in GDP and the tax base that may differ, depending on the time pe-
riod under examination. 

7.5.1. 	Long-run estimation results

Table 7.2 reports the empirical results regarding the estimated long-
run VAT revenue buoyancy and elasticity for the total period under in-
vestigation, i.e., the time period from the first quarter of 2000 to the last 
quarter of 2022. Apart from the results for the tax-to-GDP relation, results 
for the tax-to-base and base-to-GDP components are also presented, 
providing additional non-negligible evidence and enabling, in the case 
of statistically significant coefficients, the calculation of the products of 
the respective buoyancy and elasticity coefficients, which offers an alter-
native measurement of tax-to-GDP buoyancy and elasticity. The coeffi-
cients of the independent variables (lnGDP or lnCons) reflect the corre-
sponding long-run buoyancy and elasticity, while in the elasticity rela-
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tions, the coefficients of the selected DTM dummies224 are also reported, 
reflecting their impact on the estimated relations.

According to Table 7.2, in all cases the estimated buoyancy and elas-
ticity coefficients are positive, as expected according to the literature, and 
statistically significant. With regard to the tax-to-GDP relation, both long-
run tax-to-GDP buoyancy and elasticity lie below unity, at 0.81 and 0.84, 
respectively. This indicates that, in both cases, changes in GDP lead to 
less than proportional changes in VAT revenues in the long run, thus not 
supporting the unity assumption, with reference to the total time peri-
od under investigation. Hence, VAT revenues are shown to increase by 
less than GDP, but also to decrease by less than GDP. Moreover, tax-to-
GDP buoyancy and elasticity are very close, providing, thus, no evidence 
that the implemented discretionary measures under examination result 
in any additional changes in tax revenues during the period of investiga-
tion. In other words, the investigated DTM seem to have a neutral effect 
on tax revenues. With this difference being almost negligible (-0.03), it fol-
lows that the endogenous response of VAT revenues to changes in GDP 
is practically identical to the overall response, which includes the effects 
of the investigated DTM. In addition, taking a closer look into the signifi-
cance of the coefficients on the DTM dummies in the relation that derives 
elasticity, only the 2016 VAT rate change seems to have a positive im-
pact on revenues, while the 2005 VAT rate change seems to have a neg-
ative effect. Apart from these two effects potentially offsetting each other 
to a certain degree in the long run, the remaining VAT rate changes ac-
counted for do not seem to play an important role. These findings are in 
accordance with the evidence that, overall, the examined discretionary 
measures do not result in additional changes in tax revenues and, hence, 

224   Recall that, in our estimations, DTM dummy variables take the value of one in the quarter 
of the implemented change and in the following quarter, and the value of zero otherwise. We 
also test the respective relations with DTM dummy variables defined in two alternative ways, 
i.e., taking the value of one in the quarter of the implemented change and in the following two 
quarters, and the value of zero otherwise, and taking the value of one in the quarter of the 
implemented change and in the following three quarters, and the value of zero otherwise. The 
empirical results do not differ qualitatively in terms of the investigated relations and are not 
presented in the interest of brevity. These are available upon request.
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do not operate complementarily to the built-in response225 of VAT reve-
nues to changes in GDP during the investigated time period. 

Useful insights are further provided in Table 7.2 by the results on the 
tax-to-base and base-to-GDP long-run buoyancy and elasticity compo-
nents. Being statistically significant, the corresponding coefficients are 
used to obtain an alternative measurement of VAT revenue buoyancy and 
elasticity with respect to GDP, through their product. Recall that, in this 
way, additional information is offered with respect to the individual under-
lying relations, which may be more (tax-to-base relation) or less (base-to-
GDP relation) under the control of the government. In particular, crucial 
evidence is offered on the key link between VAT revenues and their base, 
i.e., private consumption. To begin with, tax-to-base buoyancy is estimat-
ed at 0.92 and is also close to tax-to-base elasticity, which lies at 0.94. In 
fact, the respective coefficients do not statistically differ from one, as con-
firmed via the relevant Wald tests. This is an interesting finding, indicating 
that while the unity assumption cannot be adopted in the case of long-
run tax-to-GDP buoyancy and elasticity, it can be adopted for the long-
run tax-to-base relation, implying proportionality, with reference to the to-
tal time period under investigation. Similar to the tax-to-GDP relation, the 
difference between buoyancy and elasticity is almost negligible (-0.02), 
again indicating that the employed discretionary measures under investi-
gation have a neutral effect on tax revenues. In line with the results for the 
tax-to-GDP relation, the 2016 VAT rate change seems to have a positive 
impact on revenues, the 2005 VAT rate change seems to have a nega-
tive effect, potentially causing a partial counterbalancing, and the remain-
ing investigated VAT rate changes do not seem to exert significant ef-
fects during the examined time period. These findings imply that, wheth-
er referring to the endogenous or the overall relation of VAT revenues to 
their base, their response to base increases or decreases is proportional. 
Moreover, the base-to-GDP component, reflecting the response of the tax 
base to GDP changes, is also positive at 0.93 and statistically significant. 
At this point, it is important to recall that the tax-to-base components are 

225   Recall that tax elasticity is sometimes referred to as a measure of the built-in response 
or built-in responsiveness (see Jenkins et al., 2000; Bekoe et al., 2016) of revenues to 
changes in income. See Section 5.2.2.
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regarded to lie within the scope of policy and more under the control of 
the government (see Sections 5.2.1.2 and 5.2.2.2) than the correspond-
ing base-to-GDP components.  

Moreover, the product of the tax-to-base and base-to-GDP compo-
nents leads to a buoyancy of 0.86 and an elasticity of 0.87, i.e., results 

TABLE 7.2
Long-run estimation results

Independent variables 
and statistics

Tax-to-GDP Tax-to-base  
(I)

Base-to-GDP  
(II)

Coefficients’ 
product: (I) × (II)

Buoyancy

lnGDP 0.81 [0.00] - 0.93 [0.00] 0.86

lnCons - 0.92 [0.00] - -

Adj. R-squared 0.52 0.62 0.94 -

Cointegration testsa [0.01; 0.02] [0.00; 0.00] [0.10; 0.10] -

Elasticity

lnGDP 0.84 [0.00] - 0.93 [0.00] 0.87

lnCons - 0.94 [0.00] - -

2005_MD -0.08 [0.00] -0.07 [0.00] - -

2010a_MD -0.04 [0.32] -0.02 [0.59] - -

2010b_MD 0.01 [0.71] 0.02 [0.44] - -

2011_MD 0.01 [0.88] -0.02 [0.65] - -

2016_MD 0.13 [0.00] 0.13 [0.00] - -

Adj. R-squared 0.52 0.63 0.94 -

Cointegration testsa [0.00; 0.01] [0.00; 0.00] [0.10; 0.10] -

Notes: Table 7.2 presents the estimates for equations (7.1) to (7.5). Buoyancy and elasticity estima-
tions include 89 observations, after adjustments. All equations include a constant term. P-values are 
presented in brackets. a The presented cointegration-test statistics refer to the corresponding p-val-
ues for the Engle-Granger and Phillips-Ouliaris z-statistics, respectively. Buoyancy and elasticity co-
efficient values marked bold and italics stand for the cases in which the conducted Wald tests indi-
cate that the assumption of (significant) coefficients being ≥ unity can be rejected, while (significant) 
coefficient values marked bold stand for the cases in which the additional Wald tests indicate that the 
unity assumption cannot be rejected (in all cases, at the 10% significance level). 
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that are relatively close to the one-step tax-to-GDP estimates that also 
lie below unity. It follows that, similar to the one-step tax-to-GDP re-
sults, the difference between buoyancy and elasticity is almost negligi-
ble (-0.01). More importantly, the results for the decomposed relations 
also suggest that, during the time period under investigation, the imple-
mented VAT rate changes under examination do not seem to contrib-
ute to any additional changes in tax revenues as a response to chang-
es in GDP and do not seem to operate complementarily to the built-in 
response of VAT revenues to GDP changes. Overall, the decomposition 
of long-run tax-to-GDP buoyancy and elasticity reveals that, for the time 
period under investigation, the one-step tax-to-GDP response relation 
similarly reflects the individual underlying relations. In addition, the de-
composition provides evidence on the important relation between VAT 
revenues and the tax base. 

Finally, it is worth referencing some empirical findings from the litera-
ture on long-run buoyancy and/or elasticity relations for relevant tax cate-
gories, which seem to be in line with our findings.226 Boschi and d’Addo-
na (2019) found for the case of Greece a long-run tax-to-base elasticity for 
indirect taxes very close to unity, a long-run base-to-GDP elasticity low-
er than unity, and a long-run tax-to-GDP elasticity calculated as the prod-
uct of tax-to-base and base-to-GDP long-run elasticities that lies below 
unity. Evidence on a long-run buoyancy with respect to GDP lower than 
unity was provided by Lagravinese et al. (2020) for taxes on goods and 
services in Greece as well as for a group of OECD countries. Controlling 
for tax rates as a robustness check, hence, practically providing estima-
tions for elasticity, Dudine and Jalles (2018) found a long-run elasticity 
with respect to GDP lower than unity for taxes on goods and services for 
a sample of advanced economies. Conroy (2020) estimated a VAT long-
run tax-to-base elasticity for Ireland just above one; Mourre and Princen 
(2019) reported a long-run tax-to-base elasticity for consumption taxes to 
be close to or slightly above unity for EU countries. Bettendorf and van 

226   In this paragraph, we focus on clear-cut results regarding findings on long-run buoyan-
cy and/or elasticity for Greece, European countries, and other groups of countries that in-
clude advanced economies. For all details on the respective empirical literature estimates 
and the associated limitations (regarding the degree of comparability), see Chapter 6. 
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Limbergen (2013) reported a VAT long-run tax-to-base elasticity around 
one, and Poghosyan (2011) found for a group of 10 new EU countries a 
long-run VAT elasticity with respect to the base close to one. 

7.5.2. 	Short-run estimation results

7.5.2.1. Benchmark short-run estimation results

Table 7.3 reports the empirical results regarding the estimated bench-
mark short-run VAT revenue buoyancy and elasticity for the total peri-
od under investigation, i.e., the time period from the first quarter of 2000 
to the last quarter of 2022. The coefficients of the independent variables 
(ΔlnGDP or ΔlnCons) reflect the respective short-run buoyancy and elas-
ticity, while in the elasticity relations, the coefficients of the selected DTM 
dummies are also displayed, reflecting their exerted effects. According to 
Table 7.3, the estimated tax-to-GDP buoyancy and elasticity coefficients 
of 1.43 and 1.57, respectively, are positive, as expected according to the 
literature, and statistically significant. Both short-run tax-to-GDP buoyan-
cy and elasticity are larger than unity, indicating that VAT revenues fluctu-
ate more than GDP over the business cycle. In other words, VAT revenues 
seem to respond quite strongly to short-run fluctuations of GDP, whether 
in the upward or downward direction. 

Moreover, with tax-to-GDP buoyancy being slightly lower than elastici-
ty (by 0.14), there is no evidence that the implemented discretionary meas-
ures result, during the time period under investigation, in considerable ad-
ditional short-run fluctuations in VAT revenues, whether in the upward or 
downward direction. At the same time, even though almost all the coeffi-
cients of the dummy variables reflecting the implemented VAT rate chang-
es are positive and statistically significant, they are still quite low. These re-
sults might be explained by the fact that, on the one hand, the investigat-
ed time period includes a prolonged period of economic crisis and adjust-
ment lasting from 2008 to 2018 in Greece, during which the implemented 
DTM probably contribute to restraining negative short-run fluctuations of 
VAT revenues. On the other hand, DTM do not seem to contribute to further 
positive fluctuations during the period of favorable economic conditions.  
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TABLE 7.3
Benchmark short-run estimation results 

Independent variables 
and statistics

Tax-to-GDP Tax-to-base 
(I)

Base-to-GDP 
(II)

Coefficients’ 
product: (I) × (II)

Buoyancy

ΔlnGDP 1.43 [0.00] - 1.01 [0.00] 0.71

ΔlnCons - 0.70 [0.00] - -

ΔlnGDP(-1) - - - -

ΔlnCons(-1) - - -0.24 [0.05] -

ΔlnRev(-1) -0.42 [0.00] -0.30 [0.01] - -

ECT(-1) -0.15 [0.02] -0.26 [0.00] -0.18 [0.02] -

Adj. R-squared 0.34 0.28 0.57 -

Prob (F-statistic) [0.00] [0.00] [0.00] -

Prob F (LM test) [0.82] [0.58] [0.36] -

Elasticity

ΔlnGDP 1.57 [0.00] - 1.01 [0.00] 0.72

ΔlnCons - 0.71 [0.00] - -

ΔlnGDP(-1) - - - -

ΔlnCons(-1) - - -0.24 [0.05] -

ΔlnRev(-1) -0.46 [0.00] -0.31 [0.01] - -

ECT(-1) -0.12 [0.08] -0.25 [0.02] -0.18 [0.02] -

2005_MD 0.04 [0.00] 0.03 [0.03] - -

2010a_MD 0.06 [0.02] 0.02 [0.43] - -

2010b_MD 0.05 [0.00] 0.02 [0.07] - -

2011_MD -0.01 [0.83] -0.05 [0.29] - -

2016_MD 0.05 [0.02] 0.04 [0.18] - -

Adj. R-squared 0.33 0.25 0.57 -
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It is interesting to also note that, with the coefficient on the lagged value of 
(the differenced log of) VAT revenues being statistically significant, there 
seems to exist a degree of persistence of VAT revenue fluctuations.

In comparing the empirical results between long- and short-run tax-
to-GDP buoyancy and elasticity, we observe non-negligible differences 
in both cases, which imply transitory short-run deviations from the long-
run equilibrium relations. Moreover, higher short-run estimates than the 
corresponding long-run ones would seem to indicate VAT revenue over-
shooting in their response to fluctuations in GDP, i.e., VAT revenues being 
in excess of their long-run equilibrium level in the short run. With the co-
efficients on the lagged values of the error correction terms being nega-
tive and statistically significant, as expected, and the speed of adjustment 
to the long-run equilibrium buoyancy and elasticity relations at 0.15 and 
0.12, respectively, there is evidence that any disequilibrium is corrected 
after almost 2 years (after approximately 7 and 8 quarters for buoyancy 
and elasticity, respectively). 

The decomposition of the short-run tax-to-GDP buoyancy and elastic-
ity provides additional interesting insights with regard, first, to VAT reve-
nue volatility arising from short-run fluctuations in the tax base, i.e., private 
consumption. Tax-to-base buoyancy, estimated at 0.70, is close to tax-to-
base elasticity, estimated at 0.71. However, buoyancy lies below unity, 

TABLE 7.3 (continued)

Independent variables 
and statistics

Tax-to-GDP Tax-to-base 
(I)

Base-to-GDP 
(II)

Coefficients’ 
product: (I) × (II)

Elasticity (continued)

Prob (F-statistic) [0.00] [0.00] [0.00] -

Prob F (LM test) [0.51] [0.63] [0.36] -

Notes: Table 7.3 presents the estimates for equations (7.6) to (7.10). Buoyancy and elasticity estima-
tions include 89 observations, after adjustments. All equations include a constant term. P-values are 
presented in brackets. Buoyancy and elasticity coefficient values marked bold and italics stand for 
the cases in which the conducted Wald tests indicate that the assumption of coefficients being ≥ (≤) 
unity can be rejected, while (significant) coefficient values marked bold stand for the cases in which 
the additional Wald tests conducted indicate that the unity assumption cannot be rejected (in all cas-
es, at the 10% significance level).
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while elasticity is not statistically different from one, as confirmed via the 
relevant Wald test. The comparison between tax-to-base buoyancy and 
elasticity indicates that the discretionary measures under examination do 
not have an impact, during the investigated time period, on the relation 
between VAT revenues and the tax base since buoyancy is not greater 
than elasticity. Only two, the 2005 and the July 2010, VAT rate changes 
seem to have a rather small positive impact on the short-run tax-to-base 
relation, while the rest of the VAT rate changes do not appear to play an 
important role. All these findings seem to imply that the endogenous un-
derlying short-run tax-to-base relation is not affected, during the exam-
ined time period, by the DTM under investigation. Once again, it is inter-
esting to note that the lagged value of (the differenced log of) VAT reve-
nues is statistically significant, indicating a degree of persistence of VAT 
revenue fluctuations.

In comparing the empirical results between long- and short-run tax-
to-base buoyancy and elasticity, we observe a non-negligible difference 
mainly in the case of buoyancy,227 which reveals the occurrence of inter-
mediate short-run deviations from the corresponding long-run equilib-
rium relation. Moreover, the lower short-run estimate, compared to the 
corresponding long-run one, would indicate revenue undershooting in 
the VAT response to fluctuations in consumption. The coefficient on the 
lagged value of the error correction term is negative and statistically sig-
nificant, as expected. With the speed of adjustment to the long-run equi-
librium buoyancy relation estimated at 0.26, a correction of any disequi-
librium after less than a year (approximately 4 quarters) is implied. Note 
that the tax-to-base buoyancy relation needs almost half the time that 
the tax-to-GDP buoyancy relation needs in order to return to its long-run 
equilibrium. 

Second, with regard to tax base (i.e., private consumption) volatility 
arising from short-run fluctuations in GDP, the base-to-GDP buoyancy/
elasticity component is estimated at 1.01 and is not statistically different 
from unity, reflecting that the base fluctuates in proportion to GDP over 

227   Recall that both long- and short-run tax-to-base elasticities are not found to be statisti-
cally different from one.
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the business cycle. Given that the respective long-run estimate stands at 
0.93, a transitory disequilibrium seems to occur. With the coefficient on 
the lagged value of the error correction term being negative and statisti-
cally significant, as expected, and the speed of adjustment to the long-
run equilibrium relation at 0.18, there is evidence that any disequilibrium 
is corrected after almost a year and a half (after approximately 6 quar-
ters). Moreover, in the short-run base-to-GDP relation, the coefficient of 
the lagged value of (the differenced log of) the tax base, i.e., of the de-
pendent variable, is statistically significant in this case too.

Finally, deviating evidence on the short-run tax-to-GDP relation is pro-
vided when using the decomposed tax-to-base and base-to-GDP buoy-
ancies and elasticities. The calculation of the product of tax-to-base and 
base-to-GDP components leads to a short-run buoyancy of 0.71 and a 
short-run elasticity of 0.72. Both lie below unity and differ considerably 
from the one-step tax-to-GDP short-run estimates (1.43 and 1.57, respec-
tively). Since the base-to-GDP component would not be expected to great-
ly exceed unity, it appears that diverging results are basically related to 
the magnitude of the tax-to-base estimates. As a consequence, these de-
viating findings raise an issue with regard to which of the provided bench-
mark short-run estimates (the one-step tax-to-GDP, the decomposed re-
lations, and the calculated product) more relevantly reflect the underlying 
relations, in order to enable a more insightful interpretation of short-run 
estimation results. In this context, the consideration of asymmetries and/
or the occurrence of an extraordinary event, such as the outbreak of the 
COVID-19 pandemic, can be shown to be of utmost importance. 

7.5.2.2. Extended short-run estimation results

In order to more thoroughly investigate the short-run VAT revenue 
buoyancy and elasticity relations, we provide a set of extended buoy-
ancy and elasticity estimation results controlling for ECT asymmetry, 
COVID-19, lockdown, business cycle, and growth effects. 

ECT asymmetry

First of all, in Table 7.4, we offer evidence with regard to ECT asym-
metric effects that would reflect potential residual-based, i.e., ECT-based, 
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TABLE 7.4
Extended short-run estimation results – ECT asymmetry

Independent variables 
and statistics

Tax-to-GDP Tax-to-base 
(I)

Base-to-GDP 
(II)

Coefficients’ 
product: (I) × (II)

Buoyancy

ΔlnGDP(+) 1.76 [0.00] - 1.05 [0.00] 1.25

ΔlnGDP(–) 0.46 [0.41] - 0.97 [0.00] -

ΔlnCons(+) - 1.19 [0.00] - -

ΔlnCons(–) - 0.34 [0.40] - -

ΔlnGDP(-1) 0.49 [0.08] - - -

ΔlnCons(-1) - 0.41 [0.10] -0.24 [0.06] -

ΔlnRev(-1) -0.45 [0.00] -0.34 [0.01] - -

ECT(+)(-1) -0.25 [0.06] -0.41 [0.02] -0.15 [0.41] -

ECT(–)(-1) -0.10 [0.52] -0.14 [0.37] -0.27 [0.06] -

Wald test (+)=(–)* - - [0.79] -

Adj. R-squared 0.36 0.30 0.57 -

Prob (F-statistic) [0.00] [0.00] [0.00] -

Prob F (LM test) [0.42] [0.97] [0.27] -

Elasticity

ΔlnGDP(+) 1.73 [0.00] - 1.05 [0.00] 1.33

ΔlnGDP(–) 0.85 [0.15] - 0.97 [0.00] -

ΔlnCons(+) - 1.27 [0.00] - -

ΔlnCons(–) - 0.31 [0.50] - -

ΔlnGDP(-1) 0.62 [0.05] - - -

ΔlnCons(-1) - 0.52 [0.04] -0.24 [0.06] -

ΔlnRev(-1) -0.51 [0.00] -0.37 [0.00] - -

ECT(+)(-1) -0.20 [0.14] -0.42 [0.04] -0.15 [0.41] -

ECT(–)(-1) -0.07 [0.66] -0.11 [0.54] -0.27 [0.06] -
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asymmetries (arising from any disequilibrium) in the speed of adjustment 
as well as in the respective buoyancy and elasticity estimates. Howev-
er, according to the results of Table 7.4, the ECT effect is not found to 
be significant in most cases. More specifically, it is not possible to carry 
out comparisons between the effects of positive and negative sub-series 
since the respective tax-to-GDP and tax-to-base buoyancy and elastici-
ty estimations provide statistically significant coefficients only when rev-
enues are above equilibrium. As a result, these findings do not provide 
any additional evidence since we cannot comment on any residual-based 
asymmetric short-run response of VAT revenue to GDP or tax base fluc-
tuations and, thus, cannot even refer to the one-step or the decomposi-
tion results.

TABLE 7.4 (continued)

Independent variables 
and statistics

Tax-to-GDP Tax-to-base 
(I)

Base-to-GDP 
(II)

Coefficients’ 
product: (I) × (II)

Elasticity (continued)

2005_MD 0.05 [0.01] 0.04 [0.04] - -

2010a_MD 0.06 [0.05] 0.02 [0.53] - -

2010b_MD 0.06 [0.00] 0.06 [0.02] - -

2011_MD 0.00 [0.99] -0.03 [0.49] - -

2016_MD 0.05 [0.04] 0.05 [0.09] - -

Wald test (+)=(–)* - - [0.79] -

Adj. R-squared 0.34 0.29 0.57 -

Prob (F-statistic) [0.00] [0.00] [0.00] -

Prob F (LM test) [0.15] [0.95] [0.27] -

Notes: Table 7.4 presents the estimates for equations (7.11) to (7.15). Buoyancy and elasticity estima-
tions include 88 observations, after adjustments. All equations include a constant term. P-values are 
presented in brackets. Buoyancy and elasticity coefficient values marked bold and italics stand for 
the cases in which the conducted Wald tests indicate that the assumption of coefficients being ≥ (≤)
unity can be rejected, while (significant) coefficient values marked bold stand for the cases in which 
the additional Wald tests conducted indicate that the unity assumption cannot be rejected (in all cas-
es, at the 10% significance level). *The respective Wald test controls for the equality of the coefficients 
on the positive and negative sub-components of the relevant independent variables.
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COVID-19 effects

The unprecedented conditions of the COVID-19 pandemic period cre-
ate an interesting setting for analysis since such circumstances may sig-
nificantly affect the short-run response of VAT revenues to fluctuations in 
GDP and/or the tax base. The results of Table 7.5 confirm the great impor-
tance of the COVID-19 pandemic effect in the context of the tax-to-GDP 
relation.228 Both tax-to-GDP short-run buoyancy and elasticity reflecting 
the non-COVID-19 period are estimated at 0.86, with the corresponding 
coefficients being not statistically different from one. This finding would 
imply that VAT revenues fluctuate equally strongly to fluctuations in GDP, 
whether in the upward or downward direction. However, the respective 
short-run tax-to-GDP buoyancy and elasticity reflecting the COVID-19 
pandemic period (defined to end at the second quarter of 2022) are well 
above unity, at 2.13 and 2.01, respectively. This finding indicates signifi-
cant revenue overreaction (whether in the upward or downward direction) 
during the pandemic period, i.e., the fact that VAT revenues fluctuate by 
far more than GDP in the short-run during the COVID-19 pandemic. The 
comparison of the empirical findings of Tables 7.3 and 7.5 suggests that 
the respective high benchmark short-run estimates of Table 7.3 can be 
clearly attributed to the COVID-19 pandemic effect since they result from 
the examination of the total sample period, which includes the pandem-
ic period. The COVID-19 effect is also confirmed in our short-run estima-
tions via the corresponding Wald test (Table 7.5). As a result, controlling 
for the effects of the COVID-19 pandemic adds significantly to the analy-
sis of the short-run tax-to-GDP buoyancy and elasticity and cannot be ne-
glected. Of the remaining results for the tax-to-GDP relation, most (e.g., 
with reference to the role of the investigated DTM, the ECT terms, and the 

228   Recall that in our estimations, COVID-19_D represents the dummy variable, which 
takes the value of one from the first quarter of 2020 to the second quarter of 2022, and the 
value of zero otherwise. We have also tested the respective relations with COVID-19_D tak-
ing the value of one from the first quarter of 2020 to the last quarter of 2021, and the value 
of zero otherwise, and the value of one from the first quarter of 2020 to the last quarter of 
2022, and the value of zero otherwise. In terms of the investigated effects, the empirical 
results do not differ qualitatively and are not presented in the interest of brevity. These are 
available upon request.
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lag of the differenced log of VAT revenues) are in accordance with the ev-
idence provided in Table 7.3. 

Moreover, VAT revenue buoyancy and elasticity in the respective tax-
to-base short-run relations reflecting the COVID-19 pandemic period are 
estimated at 1.13 (being not statistically different from one) and 1.23, re-
spectively, while the relevant estimates for the non-COVID-19 period are 
not statistically significant and do not enable the comparison of the tax-
to-base components for the non-COVID-19 and the COVID-19 periods.229 
As a result, they also do not allow for any complete application of the de-
composition approach and constrain any comparison of evidence be-
tween the one-step and the decomposed tax-to-GDP buoyancy and elas-
ticity. Still, it is crucial to note that in contrast to the statistical significance 
of the corresponding tax-to-base short-run buoyancy and elasticity coeffi-
cients for the total of the investigated time period presented in Table 7.3, 
evidence in Table 7.5 for the non-COVID-19 period seems to suggest the 
non-existence of a short-run relation between fluctuations in VAT reve-
nues and the tax base. Since this result could have implications in terms 
of short-run policy with regard to the relation between VAT and its tax 
base in Greece, we further investigate this issue (see the discussion be-
low, Table 7.9, and the related discussion as well). 

Despite the fact that the results from the decomposition approach can-
not be fully interpreted, it is interesting to comment, first, on the evidence 
for the short-run base-to-GDP (buoyancy/elasticity) relation controlling 
for COVID-19 effects. The base-to-GDP component is estimated above 
unity, at 1.35, for the COVID-19 period, and below unity, at 0.73, for the 
non-COVID-19 period, indicating a clear COVID-19 effect in our short-run 
estimations that is also confirmed via the relevant Wald test. As a result, 
and taking also into account the corresponding benchmark base-to-GDP 
buoyancy/elasticity component for the total of the investigated time period 
provided in Table 7.3, it follows that the pandemic alters the degree of 

229   For that reason, we do not provide a detailed analysis on the related ECT terms and 
the potential role of DTM since we do not obtain evidence on the significance of both 
parts and any interpretation based on the significance of only one part would not add to 
the analysis. We follow this line of presentation in all similar cases throughout the present 
section. 
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tax base (i.e., private consumption) volatility arising from short-run fluctu-
ations in GDP. Moreover, given the respective long-run estimate of 0.93, 
here again a transitory disequilibrium seems to occur. According to Table 
7.5, the lagged value of the error correction term is negative and statisti-
cally significant, as expected, and the speed of adjustment to the long-run 
equilibrium relation is 0.27. This indicates that any disequilibrium is cor-
rected after almost a year (after approximately 4 quarters), which is not far 
from the indication of correction after one and a half years obtained from 
the benchmark model. Second, it is worth noticing that the product of the 
tax-to-base and base-to-GDP components can only be calculated for the 
COVID-19 period since this is the only case with statistically significant re-
sults. As a result, the decomposition approach does not provide additional 
insights for the non-COVID-19 period, due to the fact that the correspond-
ing buoyancy and elasticity products cannot be calculated.

Overall, it follows that short-run estimations carried out to control for 
COVID-19 effects on VAT revenue buoyancy and elasticity considerably 
contribute to our analysis. They lead to the conclusion that the underly-
ing VAT revenue response relations assumed to hold outside the period 
of the COVID-19 pandemic (the unitary one-step tax-to-GDP buoyancy 
and elasticity, the non-significant tax-to-base relation, and the non-unitary 
short-run base-to-GDP buoyancy/elasticity as presented in Table 7.5 for 
the non-COVID-19 period) seem to have changed (to a non-unitary one-
step tax-to-GDP buoyancy and elasticity a significant tax-to-base short-
run relation, and a unitary short-run base-to-GDP buoyancy/elasticity as 
presented in Table 7.3 for the total period including COVID-19) due to the 
ensuing disturbance. In other words, they explain the dissimilar bench-
mark short-run results entailed in Table 7.3, which seem to arise due to 
the consideration of the total of the period under investigation, which ob-
viously includes the pandemic period.

It, hence, follows that all heretofore obtained and provided short-run 
estimates are informative and, to a certain degree, relevant in explain-
ing the underlying relations. Benchmark short-run estimates are relevant 
to the degree that they reflect the VAT revenue response for the total pe-
riod under examination, which includes the COVID-19 pandemic period, 
and are, therefore, affected by the related disturbance. Estimates arising 
from the extended short-run model controlling for COVID-19 effects are  
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TABLE 7.5
Extended short-run estimation results – COVID-19 effects

Independent variables  
and statistics

Tax-to-GDP Tax-to-base 
(I)

Base-to-GDP 
(II)

Coefficients’ 
product: (I) × (II)

Buoyancy

COVID19_D × ΔlnGDP 2.13 [0.00] - 1.35 [0.00] 1.53

(1-COVID19_D) × ΔlnGDP 0.86 [0.01] - 0.73 [0.00] -

COVID19_D × ΔlnCons - 1.13 [0.00] - -

(1-COVID19_D) × ΔlnCons - 0.23 [0.49] - -

ΔlnGDP(-1) - - - -

ΔlnCons(-1) - - -0.23 [0.04] -

ΔlnRev(-1) -0.41 [0.00] -0.29 [0.02] - -

ECT(-1) -0.17 [0.01] -0.26 [0.00] -0.27 [0.00] -

Wald test on coeff. equality
COVID19_D & 1-COVID19_D

[0.00] - [0.00] -

Adj. R-squared 0.37 0.30 0.62 -

Prob (F-statistic) [0.00] [0.00] [0.00] -

Prob F (LM test) [0.71] [0.32] [0.18] -

Elasticity

COVID19_D × ΔlnGDP 2.01 [0.00] - 1.35 [0.00] 1.66

(1-COVID19_D) × ΔlnGDP 0.86 [0.04] - 0.73 [0.00] -

COVID19_D × ΔlnCons - 1.23 [0.00] - -

(1-COVID19_D) × ΔlnCons - 0.22 [0.56] - -

ΔlnGDP(-1) 0.54 [0.08] - - -

ΔlnCons(-1) - 0.44 [0.08] -0.23 [0.04] -

ΔlnRev(-1) -0.50 [0.00] -0.36 [0.01] - -

ECT(-1) -0.13 [0.06] -0.22 [0.02] -0.27 [0.00] -

2005_MD 0.06 [0.00] 0.04 [0.01] - -
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relevant to the degree that they distinctly reflect the VAT revenue response 
for different sub-periods, excluding or including the pandemic period. Note 
that the occurrence of the COVID-19 pandemic and the related effects are 
presumably a one-time event and, thus, not comparable to any asymmetry 
caused by recurrent situations (e.g., expansions and recessions), in which 
case any corresponding extended short-run model could be seen to be 
overall more representative than a symmetric/benchmark one.

Lockdown effects

Having documented the significance of the COVID-19 effect, we also re-
port evidence from focusing on the impact of the lockdowns imposed due 

TABLE 7.5 (continued)

Independent variables  
and statistics

Tax-to-GDP Tax-to-base 
(I)

Base-to-GDP 
(II)

Coefficients’ 
product: (I) × (II)

Elasticity (continued)

2010a_MD 0.05 [0.09] 0.01 [0.71] - -

2010b_MD 0.05 [0.00] 0.04 [0.03] - -

2011_MD -0.02 [0.74] -0.05 [0.26] - -

2016_MD 0.06 [0.03] 0.05 [0.12] - -

Wald test on coeff. equality
COVID19_D & 1-COVID19_D

[0.01] - [0.00] -

Adj. R-squared 0.36 0.30 0.62 -

Prob (F-statistic) [0.00] [0.00] [0.00] -

Prob F (LM test) [0.20] [0.70] [0.18] -

Notes: Table 7.5 presents the estimates for equations (7.16) to (7.20). Buoyancy and elasticity estima-
tions include 89 observations, after adjustments. All equations include a constant term. P-values are 
presented in brackets. Buoyancy and elasticity coefficient values marked bold and italics stand for 
the cases in which the conducted Wald tests indicate that the assumption of coefficients being ≥ (≤) 
unity can be rejected, while (significant) coefficient values marked bold stand for the cases in which 
the additional Wald tests conducted indicate that the unity assumption cannot be rejected (in all cas-
es, at the 10% significance level).
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to the COVID-19 pandemic.230 The lockdown effects are clearly reflected in 
our estimation results presented in Table 7.6. Short-run tax-to-GDP buoy-
ancy and elasticity for the time period without lockdowns are estimated 
at 1.09 and 1.21, respectively, with estimates being not statistically differ-
ent from one. These findings are in line with the results previously report-
ed in Table 7.5 for the non-COVID-19 period, again indicating an equal-
ly strong response of VAT revenues to GDP fluctuations, in the upward or 
downward direction. At the same time, the respective short-run tax-to-GDP 
buoyancy and elasticity for periods of lockdown are well above unity, at 
2.16 and 2.20, respectively. However, in contrast to the evidence provid-
ed in Table 7.3 and Table 7.5, the ECT term in the elasticity relation is not 
statistically significant, hence not confirming the operation of the correc-
tion mechanism to the long-run equilibrium relation. Still, the buoyancy es-
timate is in line with the results reported in Table 7.5 for the COVID-19 peri-
od, reflecting a revenue overreaction (whether in the upward or downward 
direction) during the lockdown periods, i.e., the fact that VAT revenues 
fluctuate during the respective period by far more than GDP in the short-
run. The lockdown effect in our short-run buoyancy estimations is also 
confirmed via the corresponding Wald test. On the basis of these findings 
and the preceding analysis comparing benchmark with extended short-
run tax-to-GDP (buoyancy) estimates controlling for COVID-19 effects, it 
follows that the consideration of lockdown effects confirms and strength-
ens the key role played by the pandemic and its repercussions. 

Note that, here again, the coefficient on the lagged value of (the differ-
enced log of) VAT revenues is statistically significant, implying the pres-
ence of negative persistence. In addition, the lagged value of the error 
correction term is negative and statistically significant, as expected, and 
the speed of adjustment to the long-run equilibrium buoyancy relation 

230   Recall that, in our estimations, Lockdown_D represents the dummy variable, which 
takes the value of one in the first two and the last quarters of 2020 and the first two quar-
ters of 2021, and the value of zero otherwise. We have also tested the respective relations 
with Lockdown_D taking the value of one in the second and last quarters of 2020 and 
the first two quarters of 2021, and the value of zero otherwise. Apart from the estimate 
for tax-to-base buoyancy, the empirical results do not differ qualitatively in terms of the 
investigated effects and are not presented in the interest of brevity. These are available 
upon request. 
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TABLE 7.6
Extended short-run estimation results – Lockdown effects

Independent variables  
and statistics

Tax-to-GDP Tax-to-base 
(I)

Base-to-GDP 
(II)

Coefficients’ 
product: (I) × (II)

Buoyancy

Lockdown_D × ΔlnGDP 2.16 [0.00] - 1.15 [0.00] 1.50

(1-Lockdown_D) × ΔlnGDP 1.09 [0.00] - 0.95 [0.00] -

Lockdown_D × ΔlnCons - 1.30 [0.00] - -

(1-Lockdown_D) × ΔlnCons - 0.40 [0.13] - -

ΔlnGDP(-1) - - - -

ΔlnCons(-1) - - -0.24 [0.06] -

ΔlnRev(-1) -0.44 [0.00] -0.32 [0.00] - -

ECT(-1) -0.14 [0.03] -0.23 [0.00] -0.19 [0.02] -

Wald test on coeff. equality
Lockdown_D & 1-Lockdown_D

[0.00] - [0.30] -

Adj. R-squared 0.35 0.29 0.57 -

Prob (F-statistic) [0.00] [0.00] [0.00] -

Prob F (LM test) [0.76] [0.61] [0.39] -

Elasticity

Lockdown_D × ΔlnGDP 2.20 [0.00] - 1.15 [0.00] 1.52

(1-Lockdown_D) × ΔlnGDP 1.21 [0.00] - 0.95 [0.00] -

Lockdown_D × ΔlnCons - 1.32 [0.00] - -

(1-Lockdown_D) × ΔlnCons - 0.38 [0.20] - -

ΔlnGDP(-1) - - - -

ΔlnCons(-1) - - -0.24 [0.06] -

ΔlnRev(-1) -0.47 [0.00] -0.34 [0.00] - -

ECT(-1) -0.11 [0.12] -0.22 [0.02] -0.19 [0.02] -

2005_MD 0.05 [0.00] 0.04 [0.01] - -

2010a_MD 0.05 [0.07] 0.01 [0.80] - -

2010b_MD 0.04 [0.00] 0.01 [0.18] - -
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is 0.14, indicating that any disequilibrium is corrected after almost two 
years (i.e., after approximately 7 quarters), in line with the corresponding 
benchmark short-run estimation. 

Moreover, buoyancy and elasticity in the respective tax-to-base short-
run relations reflecting periods of lockdown are estimated at 1.30 and 1.32, 
respectively, being not statistically different from one. However, buoyan-
cy and elasticity tax-to-base estimates for the period excluding lockdowns 
are both not statistically significant. As a result, we cannot compare the 
evidence provided for the periods without and with lockdowns, and it is 
not possible to employ the decomposition approach. Still, these findings 
are in line with the respective evidence when controlling for COVID-19 ef-
fects (Table 7.5), again implying the non-existence of a tax-to-base short-
run relation. At the same time, they seem to strengthen the argument that 
the finding of a significant short-run tax-to-base relation entailed in Table 
7.3 (based on the benchmark estimations) may arise due to the consid-

TABLE 7.6 (continued)

Independent variables  
and statistics

Tax-to-GDP Tax-to-base 
(I)

Base-to-GDP 
(II)

Coefficients’ 
product: (I) × (II)

Elasticity (continued)

2011_MD -0.02 [0.65] -0.06 [0.22] - -

2016_MD 0.05 [0.03] 0.04 [0.20] - -

Wald test on coeff. equality
Lockdown_D & 1-Lockdown_D

[0.01] - [0.30] -

Adj. R-squared 0.34 0.27 0.57 -

Prob (F-statistic) [0.00] [0.00] [0.00] -

Prob F (LM test) [0.52] [0.66] [0.39] -

Notes: Table 7.6 presents the estimates for equations (7.21) to (7.25). Buoyancy and elasticity esti-
mations include 89 observations, after adjustments. All equations include a constant term. P-values 
are presented in brackets. Buoyancy and elasticity coefficient values marked bold and italics stand 
for the cases in which the conducted Wald tests indicate that the assumption of (significant) coeffi-
cients being ≥ (≤) unity can be rejected, while (significant) coefficient values marked bold stand for 
the cases in which the additional Wald tests conducted indicate that the unity assumption cannot be 
rejected (in all cases, at the 10% significance level).
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eration of the total of the period under investigation, which obviously in-
cludes the pandemic period.231

Despite the fact that the decomposition approach cannot be em-
ployed, it is worth commenting on the evidence for the short-run base-to-
GDP (buoyancy/elasticity) relation controlling for lockdown effects. The 
base-to-GDP component is estimated above unity, at 1.15 for the time pe-
riod of lockdowns and at 0.95 (being not statistically different from unity) 
for the time period excluding lockdowns. The first is in line with the corre-
sponding finding of Table 7.5, taking into account COVID-19 effects. The 
second seems to be in contrast to the related evidence of Table 7.5 and 
is more in accordance with the benchmark short-run base-to-GDP result 
included in Table 7.3, which has been assessed to be driven by the pan-
demic. This can be very well explained by the fact that the period exclud-
ing lockdowns still entails some quarters affected by the COVID-19 pan-
demic (in contrast to the non-COVID-19 period, which totally isolates the 
pandemic effects), being potentially predominant in the base-to-GDP re-
lation and, hence, driving the respective estimate. 

Overall, it follows here again that the pandemic (through the imposed 
lockdowns) has an impact on the degree of tax base (i.e., private con-
sumption) volatility arising from short-run fluctuations in GDP. This further 
affects any comparison between the long- and the short-run base-to-GDP 
estimates, alongside the corresponding process of convergence to the 
long-run equilibrium. According to Table 7.6, the lagged value of the error 
correction term is negative and statistically significant, as expected, and 

231   Note, however, that the evidence from Table 7.6 on the non-existence of a short-
run buoyancy relation between fluctuations in the tax base and VAT revenues for the 
non-lockdown period differs from the significant corresponding tax-to-base buoyancy 
obtained when applying the alternative Lockdown_D dummy. Recall that the alternative 
Lockdown_D dummy takes the value of one in the second and last quarters of 2020 and 
the first two quarters of 2021, and the value of zero otherwise. So, the difference between 
the two dummies is basically the inclusion or not of the first quarter of 2020. Evidently, 
this is exactly what affects the results since when excluding the first quarter of 2020 from 
the non-lockdown period (and, hence, including it in the dummy, as is the case with re-
sults presented in Table 7.6), the lockdown effect is completely isolated. In the opposite 
case, i.e., when including it in the non-lockdown period, it seems to be predominant, 
exerting a great impact and driving the relevant short-run buoyancy relation, presumably 
turning a link otherwise not found to exist or to be systematic into a significant and/or 
systematic one. 
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the speed of adjustment to the long-run equilibrium relation is 0.19, indi-
cating that any disequilibrium is corrected after a little more than a year 
(i.e., after approximately 5 quarters). The latter seems to be in accord-
ance with the evidence on the time needed for adjustment provided by 
the benchmark short-run estimates. 

In total, we can conclude that short-run estimations controlling for lock-
down effects on VAT revenue buoyancy significantly contribute to our 
analysis. They strengthen the evidence already provided in favor of the ar-
gument that the disturbance stemming from a one-time event, in this case 
the COVID-19 pandemic, affected the underlying VAT revenue response 
relations. Similarly, they further strengthen the earlier provided explanation 
for the differentiated benchmark short-run results reported in Table 7.3, 
which seem to emerge due to the consideration of the total of the period 
under investigation, obviously including the pandemic period. As a con-
sequence, our conclusion on the partial relevance of the benchmark as 
well as the extended short-run estimates in explaining the underlying re-
lations, depending on the time period under consideration and, thus, the 
divergent economic conditions these periods might reflect, remains valid. 

Business cycle effects

Recognizing that VAT revenue buoyancy and elasticity may vary over the 
distinct phases of the business cycle, we also test for potential business cy-
cle effects (Table 7.7). As far as the tax-to-GDP relation is concerned, useful 
insights are provided mainly through the buoyancy estimation results since 
the ECT effect is (marginally) not found to be significant in the elasticity rela-
tion, hence not confirming the operation of the correction mechanism to the 
long-run equilibrium relation. Tax-to-GDP short-run buoyancy is estimated 
at 1.49 and 1.38 for expansionary and non-expansionary (thus, recession-
ary) periods, respectively, with these estimates being not statistically differ-
ent from one. This implies that, during both the up- and downward phase of 
the business cycle, VAT revenues fluctuate equally strongly to GDP. The re-
spective Wald test also confirms that there is no evidence of a different re-
sponse of VAT revenues to short-run fluctuations in GDP during expansion-
ary and recessionary periods. As a result, there is no evidence in favor of 
any potential significance of business cycle effects. 
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TABLE 7.7
Extended short-run estimation results – Business cycle effects

Independent variables  
and statistics

Tax-to-GDP Tax-to-base 
(I)

Base-to-GDP 
(II)

Coefficients’ 
product: (I) × (II)

Buoyancy

Cycle_D × ΔlnGDP 1.49 [0.00] - 0.93 [0.00] -

(1-Cycle_D) × ΔlnGDP 1.38 [0.00] - 1.08 [0.00] 0.89

Cycle_D × ΔlnCons - 0.55 [0.23] - -

(1-Cycle_D) × ΔlnCons - 0.82 [0.01] - -

ΔlnGDP(-1) - - - -

ΔlnCons(-1) - - -0.24 [0.06] -

ΔlnRev(-1) -0.42 [0.00] -0.29 [0.02] - -

ECT(-1) -0.15 [0.02] -0.26 [0.00] -0.19 [0.02] -

Wald test on coeff. equality
Cycle_D & 1-Cycle_D

[0.88] - [0.67] -

Adj. R-squared 0.33 0.27 0.57 -

Prob (F-statistic) [0.00] [0.00] [0.00] -

Prob F (LM test) [0.83] [0.42] [0.41] -

Elasticity

Cycle_D × ΔlnGDP 1.43 [0.00] - 0.93 [0.00] -

(1-Cycle_D) × ΔlnGDP 1.45 [0.01] - 1.08 [0.00] 1.05

Cycle_D × ΔlnCons - 0.51 [0.26] - -

(1-Cycle_D) × ΔlnCons - 0.97 [0.00] - -

ΔlnGDP(-1) 0.57 [0.09] - - -

ΔlnCons(-1) - 0.45 [0.08] -0.24 [0.06] -

ΔlnRev(-1) -0.52 [0.00] -0.36 [0.00] - -

ECT(-1) -0.10 [0.12] -0.21 [0.05] -0.19 [0.02] -

2005_MD 0.05 [0.00] 0.04 [0.01] - -

2010a_MD 0.07 [0.01] 0.04 [0.14] - -

2010b_MD 0.06 [0.00] 0.05 [0.02] - -
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Similarly, with regard to the results from the decomposition approach, 
the evidence from the tax-to-base and base-to-GDP relations, taking into 
account any potential role of business cycle effects, does not allow for a 
complete interpretation. This is due to the fact that buoyancy and elas-
ticity in the respective tax-to-base short-run relations are statistically sig-
nificant only for the periods reflecting recessions, estimated at 0.82 and 
0.97, respectively, and not statistically different from one. For the sake of 
completeness, reference can be made to findings for the relevant base-
to-GDP relation. The base-to-GDP buoyancy/elasticity component is es-
timated at 0.93 for expansionary periods, and 1.08 for recessionary peri-
ods, but again not statistically different from unity in both cases. As a re-
sult, we do not detect any significant business cycle effect in the short-run 
relation between private consumption and GDP. 

TABLE 7.7 (continued)

Independent variables  
and statistics

Tax-to-GDP Tax-to-base 
(I)

Base-to-GDP 
(II)

Coefficients’ 
product: (I) × (II)

Elasticity (continued)

2011_MD 0.00 [0.99] -0.05 [0.34] - -

2016_MD 0.06 [0.01] 0.05 [0.14] - -

Wald test on coeff. equality
Cycle_D & 1-Cycle_D

[0.97] - [0.67] -

Adj. R-squared 0.34 0.26 0.57 -

Prob (F-statistic) [0.00] [0.00] [0.00] -

Prob F (LM test) [0.30] [0.94] [0.41] -

Notes: Table 7.7 presents the estimates for equations (7.26) to (7.30). Buoyancy and elasticity esti-
mations include 89 observations, after adjustments. All equations include a constant term. P-values 
are presented in brackets. Buoyancy and elasticity coefficient values marked bold and italics stand 
for the cases in which the conducted Wald tests indicate that the assumption of (significant) coeffi-
cients being ≥ (≤) unity can be rejected, while (significant) coefficient values marked bold stand for 
the cases in which the additional Wald tests conducted indicate that the unity assumption cannot be 
rejected (in all cases, at the 10% significance level).
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Growth effects

Along the same line of reasoning and with the aim to control for po-
tential effects of different economic conditions, we also test for possible 
growth effects (Table 7.8).232 Useful findings are obtained basically as far 
as the tax-to-GDP short-run relation is concerned. Short-run tax-to-GDP 
buoyancy and elasticity for the period reflecting quarters with positive 
year-on-year real GDP changes are estimated at 1.52 and 1.82, respec-
tively, while the respective short-run tax-to-GDP buoyancy and elasticity 
reflecting quarters with negative year-on-year real GDP changes are es-
timated at 1.36 and 1.39, respectively. With the exception of the short-
run elasticity during the period of positive year-on-year real GDP chang-
es, which is above unity, the remaining coefficients are not statistically 
different from one. It, hence, follows that irrespective of the sign of real 
GDP rate changes, in most cases VAT revenues fluctuate in proportion 
with fluctuations in GDP. Taking also into account the relevant Wald test, 
it follows that, overall, there is no evidence in favor of any potential sig-
nificance of growth effects. 

Here again, the results from the decomposition approach do not allow 
for a complete interpretation. This is due to the fact that buoyancy and 
elasticity in the respective tax-to-base short-run relations are statistical-
ly significant only for the period reflecting quarters with negative year-on-
year real GDP changes, estimated at 0.70 and 0.69, respectively, and not 
statistically different from one. To complete the reference, we can com-
ment on the relevant base-to-GDP relation. The base-to-GDP component 
is estimated at 0.91 for periods of positive real GDP growth, and 1.09 for 
periods of negative real GDP growth, again not statistically different from 

232   Moreover, we have also tested for the impact of the prolonged crisis/adjustment period 
for the Greek economy through the inclusion of a dummy variable differentiating between 
periods of normal economic conditions and periods of economic crisis and adjustment. In 
this case, the crisis/adjustment dummy takes the value of one from the second quarter of 
2008, which signals the beginning of the severe economic crisis period in Greece, to the 
third quarter of 2018, which signals the end of the third economic adjustment programme 
for the country. The empirical results do not provide evidence of crisis/adjustment effects 
and are not presented in the interest of brevity. These are available upon request. 
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TABLE 7.8
Extended short-run estimation results – Growth effects

Independent variables  
and statistics

Tax-to-GDP Tax-to-base 
(I)

Base-to-GDP 
(II)

Coefficients’ 
product: (I) × (II)

Buoyancy

Growth_D × ΔlnGDP 1.52 [0.00] - 0.91 [0.00] -

(1-Growth_D) × ΔlnGDP 1.36 [0.00] - 1.09 [0.00] 0.76

Growth_D × ΔlnCons - 0.71 [0.15] - -

(1-Growth_D) × ΔlnCons - 0.70 [0.03] - -

ΔlnGDP(-1) - - - -

ΔlnCons(-1) - - -0.23 [0.08] -

ΔlnRev(-1) -0.42 [0.00] -0.30 [0.02] - -

ECT(-1) -0.15 [0.02] -0.26 [0.00] -0.19 [0.03] -

Wald test on coeff. equality
Growth_D & 1-Growth_D

[0.83] - [0.65] -

Adj. R-squared 0.33 0.27 0.57 -

Prob (F-statistic) [0.00] [0.00] [0.00] -

Prob F (LM test) [0.82] [0.57] [0.39] -

Elasticity

Growth_D × ΔlnGDP 1.82 [0.00] - 0.91 [0.00] -

(1-Growth_D) × ΔlnGDP 1.39 [0.01] - 1.09 [0.00] 0.75

Growth_D × ΔlnCons - 0.75 [0.15] - -

(1-Growth_D) × ΔlnCons - 0.69 [0.04] - -

ΔlnGDP(-1) - - - -

ΔlnCons(-1) - - -0.23 [0.08] -

ΔlnRev(-1) -0.47 [0.00] -0.32 [0.02] - -

ECT(-1) -0.12 [0.08] -0.25 [0.02] -0.19 [0.03] -

2005_MD 0.04 [0.00] 0.03 [0.03] - -

2010a_MD 0.07 [0.02] 0.02 [0.45] - -

2010b_MD 0.04 [0.00] 0.02 [0.06] - -
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unity in both cases. As a result, we do not detect any significant growth 
effect in the short-run relation between private consumption and GDP. 

7.5.3. 	Long-run stability analysis

The employed methodological approach further enables us to acquire 
important evidence on the stability of the long-run VAT revenue buoyan-
cy233 estimates, as presented in Figure 7.2, which depicts the rolling as 
well as the recursive estimates of buoyancy for the tax-to-GDP, tax-to-
base, and base-to-GDP relations. Overall, we do not observe great varia-
bility in the reported results, which seem to display robustness to sample 
selection, especially in the case of the recursive estimates. Base-to-GDP 

233   Recall that it is not possible to conduct rolling and recursive estimations for elasticity. 
See Section 7.2, Footnote 203. 

TABLE 7.8 (continued)

Independent variables  
and statistics

Tax-to-GDP Tax-to-base 
(I)

Base-to-GDP 
(II)

Coefficients’ 
product: (I) × (II)

Elasticity (continued)

2011_MD -0.01 [0.81] -0.05 [0.29] - -

2016_MD 0.06 [0.01] 0.04 [0.19] - -

Wald test on coeff. equality
Growth_D & 1-Growth_D

[0.58] - [0.65] -

Adj. R-squared 0.33 0.24 0.57 -

Prob (F-statistic) [0.00] [0.00] [0.00] -

Prob F (LM test) [0.48] [0.64] [0.39] -

Notes: Table 7.8 presents the estimates for equations (7.31) to (7.35). Buoyancy and elasticity esti-
mations include 89 observations, after adjustments. All equations include a constant term. P-values 
are presented in brackets. Buoyancy and elasticity coefficient values marked bold and italics stand 
for the cases in which the conducted Wald tests indicate that the assumption of (significant) coeffi-
cients being ≥ (≤) unity can be rejected, while (significant) coefficient values marked bold stand for 
the cases in which the additional Wald tests conducted indicate that the unity assumption cannot be 
rejected (in all cases, at the 10% significance level).
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is the most stable relation, as expected, always moving close to the esti-
mated long-run coefficient. As far as the tax-to-GDP relation is concerned, 
rolling estimates move around our long-run buoyancy estimate of 0.81, 
while recursive estimates are even more stable, moving very close to our 
estimate. The same holds for the tax-to-base relation, where rolling esti-
mates move around our long-run buoyancy estimate of 0.92, and recur-
sive estimates are even more stable, moving very close to our estimate. 
These findings are not unexpected since rolling estimations employ a roll-
ing sample of 52 quarters, while recursive estimations employ a sample 
that increases by one observation each time up to 2022Q4. 

As a result, it follows that the basic finding of a long-run buoyancy of 
VAT revenues with respect to GDP lower than unity is confirmed, strength-
ening the conclusion against the unity assumption and in favor of less 
than proportional changes in VAT revenues driven by changes in GDP 
over the long run, whether in the upward or downward direction. In addi-
tion, the stability analysis carried out confirms the soundness of the uni-
ty assumption, enhancing the proportionality conclusion with regard to 
changes in VAT driven by changes in the base, i.e., private consumption, 
over the long run. 

Moreover, having already documented the significant impact of the 
COVID-19 pandemic on the short-run estimations, a closer look at the 
recursive estimations reveals that the respective long-run buoyancy es-
timations up to 2019Q4 are very close to our initial estimations derived 
when including the 2020–2022 pandemic period. This implies that there 
is no COVID-19 effect on the long-run buoyancy estimations and our re-
sults are, in this regard, robust to different sufficiently long sample selec-
tion periods.234 

234   Following a helpful reviewer’s suggestion, we have further tested the tax-to-GDP 
and tax-to-base long-run buoyancy and elasticity relations for the existence of structur-
al breaks, by the use of the procedure Least Squares with structural breaks (under the 
premise of certain non-negligible limitations, as, for example, the non-comparability of the 
obtained results with our basic findings, due to the different underlying estimation proce-
dure, the problems related to the use of different, or even the absence of, tax rate changes 
in the elasticity equations for various sub-periods, etc.). Taking into consideration the 
indications resulting from the above-mentioned exercise, we included several associated 
points in Chapter 9, in the context of both policy recommendations and suggestions for 
further research.
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FIGURE 7.2
Rolling and recursive estimates for long-run VAT revenue buoyancy
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7.5.4. 	� Consistency analysis: Benchmark short-run estimations  
for the sub-period 2000–2019

Having already documented the significant impact of the COVID-19 
pandemic on the short-run estimations, we provide further crucial evi-
dence employing data for a sub-period that excludes the 2020–2022 pan-
demic period from the sample. In this way, we investigate the relevance 
of the benchmark short-run buoyancy and elasticity estimates in connec-
tion with the extraordinary crisis triggered by the COVID-19 pandemic. As 
a result, we remove any possible COVID-19 effect from the short-run esti-
mations and derive conclusions that are not affected by the extreme and 
unprecedented conditions of the COVID-19 pandemic. 

Table 7.9 reports the empirical results regarding the estimated bench-
mark235 short-run buoyancy and elasticity for the period 2000–2019. Ac-
cording to the reported evidence, tax-to-GDP buoyancy and elasticity are 
estimated at 0.92 and 1.01, respectively, and are, hence, positive, as ex-
pected according to the literature, and statistically significant. As indicat-
ed by the relevant Wald tests, both do not statistically differ from one. This 
finding indicates that VAT revenues fluctuate equally strongly to GDP over 
the short run, whether in the upward or downward direction. This result 
is in sharp contrast to the respective benchmark short-run evidence pro-
vided in Table 7.3 (tax-to-GDP buoyancy and elasticity estimated at 1.43 
and 1.57, respectively) for the total period (i.e., up until the end of 2022, 
including the COVID-19 pandemic period). More specifically, with the es-
timated buoyancy and elasticity being significantly lower compared to the 
estimates based on the whole period under examination, the major im-
pact of the COVID-19 pandemic period affecting our benchmark estima-
tions for the total period under investigation is confirmed. In addition, the 
estimated buoyancy and elasticity are in line with the tax-to-GDP buoy-
ancy and elasticity estimates of Tables 7.5 and the tax-to-GDP buoyancy 

235   Note that estimations for the sub-period 2000–2019 have been also carried out to 
control for ECT asymmetry, business cycle, and growth effects. However, the obtained 
results do not provide any additional evidence in terms of the investigation of the impact 
of the associated effects and are not reported in the interest of brevity. These are available 
upon request. 
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TABLE 7.9
Benchmark short-run estimation results for the sub-period 2000–2019

Independent variables  
and statistics

Tax-to-GDP Tax-to-base 
(I)

Base-to-GDP 
(II)

Coefficients’ 
product: (I) × (II)

Buoyancy

ΔlnGDP 0.92 [0.01] - 0.72 [0.00] -

ΔlnCons - 0.30 [0.37] - -

ΔlnGDP(-1) - - 0.30 [0.03] -

ΔlnCons(-1) - - -0.16 [0.06] -

ΔlnRev(-1) -0.43 [0.00] -0.38 [0.00] - -

ECT(-1) -0.20 [0.01] -0.25 [0.01] -0.26 [0.00] -

Adj. R-squared 0.32 0.29 0.50 -

Prob (F-statistic) [0.00] [0.00] [0.00] -

Prob F (LM test) [0.86] [0.89] [0.49] -

Elasticity

ΔlnGDP 1.01 [0.01] - 0.72 [0.00] -

ΔlnCons - 0.29 [0.46] - -

ΔlnGDP(-1) - - 0.30 [0.03] -

ΔlnCons(-1) - - -0.16 [0.06] -

ΔlnRev(-1) -0.47 [0.00] -0.41 [0.00] - -

ECT(-1) -0.17 [0.08] -0.23 [0.05] -0.26 [0.00] -

2005_MD 0.05 [0.00] 0.05 [0.00] - -

2010a_MD 0.05 [0.11] 0.01 [0.64] - -

2010b_MD 0.03 [0.01] 0.01 [0.22] - -

2011_MD -0.02 [0.63] -0.05 [0.28] - -

2016_MD 0.05 [0.03] 0.05 [0.11] - -

Adj. R-squared 0.30 0.26 0.50 -
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estimate of Table 7.6 that depict coefficients not statistically different from 
unity for the sub-period excluding either the COVID-19 period of time or 
just the lockdown periods. 

At the same time, the additional evidence provided for the shorter sam-
ple period does not change the implications regarding the role of the in-
vestigated DTM. More specifically, there is no evidence that the imple-
mented discretionary measures result in any additional short-run fluctua-
tions in VAT revenues, during the time period under investigation, since 
both short-run tax-to-GDP buoyancy and elasticity do not statistically dif-
fer from unity. At the same time, in three cases, the coefficients on the 
DTM dummy variables are found to be statistically significant.236 These 
results might be related to the way DTM operate during the prolonged 
period of economic crisis and adjustment, lasting from 2008 to 2018 in 
Greece, as opposed to the period of favorable economic conditions.

Significant additional insights are provided on the basis of the tax-to-
base and base-to GDP estimates for the shorter sample period. Even 

236   Note that the lagged value of the error correction term is negative and statistically 
significant, as expected, and the lagged value of the (differenced log of) VAT revenues is 
statistically significant, confirming the evidence on a certain degree of persistence of VAT 
revenue fluctuations. 

TABLE 7.9 (continued)

Independent variables  
and statistics

Tax-to-GDP Tax-to-base 
(I)

Base-to-GDP 
(II)

Coefficients’ 
product: (I) × (II)

Elasticity (continued)

Prob (F-statistic) [0.00] [0.00] [0.00] -

Prob F (LM test) [0.64] [0.87] [0.49] -

Notes: Table 7.9 presents the estimates for equations (7.6) to (7.10) for the sub-period 2000–2019. 
Buoyancy and elasticity estimations include 77 observations, after adjustments. All equations include 
a constant term. P-values are presented in brackets. Buoyancy and elasticity coefficient values 
marked bold and italics stand for the cases in which the conducted Wald tests indicate that the 
assumption of coefficients being ≥ (≤) unity can be rejected, while (significant) coefficient values 
marked bold stand for the cases in which the additional Wald tests conducted indicate that the unity 
assumption cannot be rejected (in all cases, at the 10% significance level).
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though the full implementation of the decomposition approach is not fea-
sible, due to the statistical non-significance of certain coefficients, the cor-
responding results could still be useful. The already encountered (see Ta-
bles 7.5. and 7.6) non-significance of the tax-to-base buoyancy and elas-
ticity appears to be in sharp contrast to the respective benchmark short-
run estimates obtained for the total sample period and reported in Ta-
ble 7.3. However, if combined with the corresponding results presented 
in Tables 7.5 and 7.6, obtained when controlling for COVID-19 and lock-
down effects, respectively, more valid conclusions can be drawn. Based 
on the entire analysis conducted, it follows that the COVID-19 pandemic 
exerts such a major impact that it is capable of turning a link, i.e., the one 
between short-run fluctuations in VAT revenues and the tax base, other-
wise not found to exist or to be systematic, into an existent and/or sys-
tematic one. 

This major general ascertainment can be further used to provide an an-
swer to the question raised earlier with regard to the divergent evidence 
of Table 7.3 on benchmark short-run tax-to-GDP buoyancy and elasticity 
estimates obtained via the one-step versus the decomposition approach. 
On the one hand, the total of the analysis conducted leads to accepting 
the relevance of the one-step tax-to-GDP buoyancy and elasticity esti-
mates for the total period under investigation, which has been proven to 
be driven by the pandemic impact. On the other hand, it can be conclud-
ed that both tax-to-GDP calculated buoyancy and elasticity terms from 
the decomposition approach seem to underreport the response of VAT 
revenues to GDP fluctuations for the total period of investigation, which 
includes the COVID-19 pandemic. Given the significant impact exerted 
by the COVID-19 pandemic, in particular on the tax-to-base relation, it 
follows that in this special case, the decomposition approach does not 
accurately reflect the underlying short-run response of VAT revenues to 
GDP fluctuations. 

Finally, one comment is worthwhile with regard to tax base volatility 
arising from short-run fluctuations in GDP, i.e., base-to-GDP buoyancy/
elasticity, as estimated when employing the shorter sample period (up to 
2019). The base-to-GDP component lies at 0.72, reflecting that the base 
fluctuates by less than GDP over the short run. This is in contrast to the 
corresponding results arising on the basis of the total sample period (as 
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reported in Table 7.3) and when controlling for lockdown effects (as re-
ported in Table 7.6 for the non-lockdown period, which, however, still en-
tails some quarters affected by the COVID-19 pandemic), in which cases 
the COVID-19 time period is not at all or not completely isolated, respec-
tively. At the same time, the above base-to-GDP finding is in accordance 
with the respective non-COVID-19 period results (as presented in Table 
7.5) obtained when controlling for the COVID-19 effects and completely 
isolating the pandemic period.

Altogether, the above offered analysis provides some explanations for 
a number of potentially unanticipated and divergent empirical findings re-
ported in the present section, while it helps to more adequately assess 
the overall validity of the obtained empirical results. More importantly, it 
again underlines the decisive impact a deep and severe crisis, such as 
the prevalence of the COVID-19 pandemic, might exert on the relations 
driving the short-run response of VAT revenues to fluctuations in GDP and 
the tax base and, to a certain degree, even on basic macroeconomic re-
lations, such as the short-run response of private consumption to fluctu-
ations in GDP. 

Finally, it is worth referring to a number of empirical findings from the 
literature on short-run elasticity relations for relevant tax categories, which 
appear to be in line with our findings.237 Controlling for tax rates as a 
robustness check, hence, practically providing estimations for elasticity, 
Dudine and Jalles (2018) found a short-run elasticity with respect to GDP 
not statistically different from one for taxes on goods and services for a 
sample of advanced economies. In line with our finding, a non-significant 
short-run relation between tax revenues and the corresponding tax base 
was also reported by Boschi and d’Addona (2019) for Greece and the cat-
egory of indirect taxes with regard to the elasticity relation. In a specifica-
tion including the tax base as an explanatory variable of VAT revenues, 
where all variables are expressed in differences of logarithms, Danchev et 
al. (2020) found an insignificant short-run tax-to-base elasticity for Greece. 

237   Here again, this paragraph focuses on a few results regarding the findings on short-run 
elasticity for Greece, European countries, and other advanced economies. For all details 
on the respective empirical literature estimates and the associated limitations (regarding the 
degree of comparability), see Chapter 6. 
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Havranek et al. (2016) provided a similar finding of a non-significant short-
run VAT elasticity with respect to its base for the Czech Republic. 

7.6. 	 Discussion and interpretation of the empirical results

The present chapter comprises a comprehensive and multidimension-
al empirical analysis of VAT revenue buoyancy and elasticity for the case 
of Greece. The time period under investigation spans from the first quar-
ter of 2000 to the last quarter of 2022, including the prolonged econom-
ic crisis and adjustment period from 2008 to 2018 and the severe crisis 
period caused by the COVID-19 pandemic. On this basis, our economet-
ric analysis substantially contributes to the related empirical literature by 
complementing the existing scarce evidence for the case of Greece. 

Grounded on the disaggregated framework with the focus on the sin-
gle tax category of VAT, our choices made with regard to the focal dimen-
sions around which the econometric application unfolds are validated by 
the provided econometric evidence. The emphasis put, in the methodo-
logical approach, on specific time dimensions leads to a number of key 
conclusions with major implications for policymaking and the role extraor-
dinary disturbances can play on the response relations under examina-
tion. The importance of the applied stability and consistency analysis, en-
abled by the sufficient length of the underlying sample period, lies in the 
reinforcement of the validity of the obtained empirical findings. Confirma-
tory empirical evidence is also provided through the conduction of a se-
ries of robustness checks. Carefully chosen and adequately transformed, 
whenever necessary, quarterly data, in combination with the relevant law 
provisions on VAT rate changes, present the basis for the application of 
the two-stage ECM econometric framework. The latter seems to be ide-
ally suited to the aim of investigating long- and short-run VAT revenue 
buoyancy and elasticity, alongside adjustment between the two. Moreo-
ver, necessary testing procedures are implemented, appropriate estima-
tion techniques are used, and several diagnostics are presented to (i) en-
sure that the basic variables are related in the long run, (ii) correct for po-
tential estimation issues that could arise, and (iii) strengthen the sound-
ness of the obtained estimation results. 
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Given the degree of detail and multidimensionality characterizing the 
obtained empirical evidence, crucial conclusions can be drawn with re-
gard to the overall (buoyancy, including DTM) and the endogenous (elas-
ticity, excluding DTM) response of VAT revenues to basic macroeconom-
ic drivers in the long- and short-run horizon and the adjustment between 
the two, the ensuing role of DTM, and the major impact special conditions 
and intermediate and/or long-lasting shocks can exert on the referred re-
sponse relations. 

Our empirical findings on long-run VAT revenue buoyancy and elastici-
ty for the total period under investigation, i.e., the time period from the first 
quarter of 2000 to the last quarter of 2022, reveal a less than proportion-
al overall and endogenous response of VAT revenues to changes (wheth-
er positive or negative) in GDP, against the unity assumption, on the ba-
sis of both the one-step and the decomposition approach. In both cases, 
with the endogenous being very close to the overall response and tak-
ing into account the evidence on the investigated VAT rate changes, the 
investigated DTM are shown to have a neutral effect on tax revenues. As 
a consequence, in terms of fiscal sustainability, the combination of auto-
matic and (the considered) discretionary changes in VAT revenues tak-
ing place during the investigated period does not seem to contribute to 
further fiscal balance effects. Furthermore, given the less than proportion-
al VAT revenue response to GDP changes, it follows that, during the up-
ward phase of the cycle of the investigated time period, fiscal balance im-
provements or any additional spending expansion could not be support-
ed through VAT revenues. However, and taking into account that the pe-
riod under investigation includes a prolonged period of recession and cri-
sis, this might be related, at least to a certain extent, to a moderation of 
fiscal balance worsening during the total of the long-lasting downward 
phase of the cycle. 

The neutral long-run effect of the investigated DTM on VAT revenues 
is further confirmed by our findings for the total period under investiga-
tion, i.e., the time period from the first quarter of 2000 to the last quar-
ter of 2022, with regard to the VAT long-run revenue response to chang-
es in the tax base, i.e., private consumption, via the evidence on the in-
vestigated VAT rate changes and the almost equal corresponding buoy-
ancy and elasticity coefficients. With the latter leading to the adoption of 
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the unity assumption on the basis of their size, proportionality is implied 
in the long-run response of VAT revenues to changes (whether positive or 
negative) in their base, whether referring to the endogenous or the overall 
response, for the time period under investigation. This important finding 
may have non-negligible implications for fiscal authorities, as the relation 
between VAT revenues and their base is regarded to lie within the scope 
of policy and more under the control of the government. In that sense, 
the obtained results suggest that, in case the aim of fiscal authorities has 
been to further enhance or weaken this relation (to a more or less than 
proportional one, depending on the underlying targets and the phase of 
the business cycle), resorting to increases in the standard and reduced 
VAT rates was not a successful or effective tool by itself.

The above long-run evidence for VAT revenue buoyancy is further con-
firmed via the conducted stability analysis. The implications of a less than 
proportional VAT revenue response driven by changes in GDP and a pro-
portional VAT revenue response following changes in the tax base, over 
the long run and including the effects of the investigated DTM, are both 
verified. As might be expected, the stability analysis also validates the 
relatively stable long-run response of the tax base to GDP changes, in 
correspondence to the provided basic long-run empirical evidence, be-
ing close but not equal to unity. Last but not least, this kind of analysis 
demonstrates that there seems to be no COVID-19 effect on any of the 
long-run buoyancy relations and the empirical long-run results are robust 
to different sample selection periods. 

Based on our empirical findings on short-run VAT revenue buoyancy and 
elasticity, the evidence provided on the short-run VAT revenue response to 
changes in basic macroeconomic measures unveils the utmost importance 
of the impact of the COVID-19 pandemic, also confirmed via our consisten-
cy analysis, while ECT, business cycle, and growth effects are not found to 
exist. In more detail, all basic response relations under investigation are al-
tered due to the ensuing disturbance, leading to considerable discrepan-
cies between the empirical results obtained when isolating and not isolat-
ing the COVID-19 time period. The combination of our short-run empirical 
findings resulting from the benchmark, the extended, and the shorter time 
period analysis reveals the way and the extent to which the exerted shock 
affects short-run VAT revenue buoyancy and elasticity. 
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When the time period under investigation includes the COVID-19 pan-
demic, VAT revenues seem to respond more strongly or even overreact to 
short-run fluctuations in GDP, whether in the upward or downward direc-
tion, potentially suggesting more buoyant spending or precautionary sav-
ing and aggravated credit constraints, respectively. In terms of fiscal poli-
cy stabilization, this finding would indicate that VAT could be classified as 
a good source of automatic stabilization in the short-run horizon. Howev-
er, when completely isolating the pandemic effect, VAT revenues seem to 
fluctuate equally strongly to fluctuations in GDP, whether in the upward or 
downward direction, and, hence, do not acquire any additional role with 
regard to fiscal policy stabilization, operating neither as a good nor as a 
bad automatic stabilizer in the short run. Taken together, it follows that 
the COVID-19 pandemic exerts a considerable effect on the short-run re-
sponse of revenues to GDP fluctuations in the case of VAT, altering the 
evidence with regard to its potential role as an automatic stabilization tool, 
depending on the inclusion or exclusion of the respective time period.

More importantly, the inclusion of the COVID-19 pandemic in the ex-
amined time period seems to give grounds to a short-run relation be-
tween fluctuations in VAT revenues and the tax base, which ranges from a 
less equivalent to an equivalent and an even stronger short-run VAT reve-
nue response. In sharp contrast, when completely isolating the COVID-19 
time period, VAT revenues do not seem to respond in any systematic 
way to fluctuations in the tax base in the short-run horizon. Such a finding 
might be associated to a certain degree with lags in VAT revenue collec-
tion and recording, leading to a missing systematic link between fluctu-
ations in the base and VAT revenues in the short run, i.e., within one sin-
gle quarter. It, hence, follows that the COVID-19 pandemic exerts such a 
major impact that it is capable of turning a non-existent or a non-system-
atic short-run link into a seemingly existent or apparently systematic one. 
This can be clearly attributed to the extraordinarily abrupt and deep fluc-
tuations in the tax base, i.e., private consumption, triggered by the pan-
demic, obviously dragging along VAT revenue fluctuations, thus creat-
ing a link in the short-run horizon and altering the finding of an otherwise 
non-existent one. 

Moreover, tax base, i.e., private consumption, volatility arising from 
short-run fluctuations in GDP also does not seem to remain unaffected  
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by the pandemic. When the time period under investigation includes 
the COVID-19 pandemic, the base is shown to fluctuate in proportion 
or even more strongly to GDP over the business cycle. When complete-
ly excluding the pandemic period, the base responds less strongly to 
GDP fluctuations in the short run. This discrepancy once again under-
lines the decisive impact a deep and severe crisis, such as the preva-
lence of the COVID-19 pandemic, might exert even on basic macroeco-
nomic relations, like the short-run response of private consumption to 
fluctuations in GDP. 

Furthermore, the conducted short-run empirical analysis on VAT rev-
enue response demonstrates that the implemented DTM under exami-
nation do not cause, for the time period under investigation, any addi-
tional fluctuations in VAT revenues in the short run. For the total period 
under investigation, with buoyancy being slightly lower than elasticity, 
the automatic short-run relations between VAT revenue and GDP fluctu-
ations, and VAT revenue and fluctuations in the tax base, are not found 
to be enhanced by the implemented DTM under investigation, whether 
in the upward or downward direction, for the examined time period. Any 
detected significance of the investigated VAT rate changes might, how-
ever, imply that even though DTM do not seem to contribute to further 
positive fluctuations in VAT revenues during the period of favorable eco-
nomic conditions, they might contribute to restraining negative short-
run fluctuations during the prolonged 2008–2018 period of economic 
crisis and adjustment in Greece. When splitting time periods for the pur-
poses of investigating the pandemic effects and ending the sample pe-
riod before the outbreak of the pandemic, our findings confirm in almost 
all cases that the implemented DTM under investigation do not play an 
important role in the relevant underlying short-run relations, for the time 
period under investigation. Here again, any detected significance of the 
investigated VAT rate changes might be related to the way DTM oper-
ate during the prolonged period of economic crisis and adjustment last-
ing from 2008 to 2018 in Greece, as opposed to the period of favorable 
economic conditions. 

In addition, on the basis of reasonable comparisons between long- 
and short-run response relations, our empirical findings suggest cases of 
VAT revenue undershooting or overshooting in the short run, alongside 
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periods of disequilibrium correction ranging from almost one year to al-
most two years. When the total time period is investigated in the bench-
mark analysis, the provided evidence indicates short-run revenue over-
shooting in both the overall (buoyancy relation) and the automatic (elas-
ticity relation) response of VAT revenues to fluctuations in GDP and cor-
rection of the ensuing disequilibrium after almost 2 years. At the same 
time, there are signs of revenue undershooting in the short-run VAT rev-
enue overall response (buoyancy relation) to fluctuations in the tax base 
and disequilibrium correction after less than one year. In addition, any 
transitory disequilibrium between the long- and short-run relation charac-
terizing the tax base and GDP needs almost one and a half years to ad-
just. When splitting time periods for the purposes of investigating the pan-
demic effects, the relevant indications for any discrepancy between the 
long- and short-run VAT revenue response to GDP and the associated 
time for adjustment obtained from the benchmark analysis remain gen-
erally valid. Similarity with the indications suggested by the benchmark 
analysis also holds in almost all cases with regard to the evidence on any 
discrepancy between the long- and short-run tax base response to GDP 
and the time needed for disequilibrium correction, with a maximum devi-
ation of two quarters in the latter case. 

On the whole, in comparing the provided short-run evidence, it is cru-
cial to stress that the occurrence of the COVID-19 pandemic and the re-
lated effects are presumably a one-time event. Moreover, the end of the 
total period under investigation is close to the end of the pandemic. As a 
result, it is not yet possible to control for the duration and/or medium- to 
long-term persistence of the pandemic impact on the investigated VAT 
revenue response. According to the same line of reasoning, it is not fea-
sible to conclude whether and when VAT revenue response will converge 
to what seems to be valid for any time interval excluding the COVID-19 
pandemic period. 

Overall, it follows that a thorough analysis on VAT revenue response 
should incorporate, alongside a basic long-run reference, both a bench-
mark and an extended short-run approach, accounting for any extraor-
dinary and severe shocks affecting the economy, such as the COVID-19 
pandemic. In addition, it is imperative for policymaking and policy assess-
ment purposes to acquire knowledge on the potential role of the imple-
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mented discretionary measures for VAT. Finally, fiscal authorities should 
control for the stability and robustness of the underlying long-run VAT rev-
enue response relations and regularly reconsider short-run links, in order 
to always obtain updated evidence and be able to, if necessary, adjust 
and/or revise VAT policy decisions and enhance policy effectiveness, de-
pending on the prevailing economic conditions. 
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CHAPTER 8

SPECIFIC ISSUES ON VAT: TAX SHIFTING ON PRICES/ 
VAT PASS-THROUGH AND VAT GAP

8.1. 	 Introduction

One of the main relations examined in this Study concerns the re-
sponse of VAT revenues to changes in private consumption, which basi-
cally refers to consumer expenditure on goods and services. VAT, as a 
major consumption tax, is included in the prices of consumer goods, cre-
ating a tax burden for consumers (at any given tax structure) and affecting 
private consumption. However, in the event of a VAT increase in a market 
economy, this does not mean that the entire tax burden is shifted to con-
sumers. In general, there are various factors that may affect market reac-
tions to changes in indirect tax rates, making the distribution of the tax 
burden between producers and consumers uncertain (Bernal, 2018). The 
actual tax shifting on prices, i.e., tax pass-through and the distribution of 
the tax burden between consumers and producers, is an issue that has 
attracted considerable research attention, having significant implications 
for tax policy. Greece, being a country severely affected by the 2008 eco-
nomic crisis, presents a case of particular interest since several VAT rate 
increases were imposed during the recession years with the aim to in-
crease public revenue and reduce the deficit (see also Chapter 4).

An additional issue that is particularly relevant for the purposes of the 
present Study concerns the uncollected and, thus, foregone VAT reve-
nues due to unpaid taxes. While VAT revenue response concepts are – by 
definition – based on the VAT revenues that are actually collected, it is im-
portant to keep in mind that these collected revenues are, generally, lower 
than the total amount of tax due, giving rise to the so-called ‘VAT gap’. VAT 
evasion, fraud, and avoidance are the most common causes of the VAT 
gap and foregone revenues due to non-compliant behaviors and poor tax 
administration. The issue of VAT revenue loss in a country’s budget is cru-
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cial since it may adversely affect public spending, sharing of the tax bur-
den, and industry competition, limiting the capacity of the government to 
implement its fiscal and economic policies. This is particularly relevant for 
Greece, which historically exhibits one of the largest VAT gaps among the 
EU27 member states, representing VAT revenue losses of billions of eu-
ros every year (Bank of Greece, 2022). Thus, understanding the scale and 
causes of the unpaid VAT is of key importance in order to properly assess 
and tackle the issue of tax revenue loss in the Greek case.

Given the above, this chapter focuses on two specific VAT-related is-
sues that appear to be of considerable policy interest in the context of the 
current Study, linked to private consumption and VAT revenues. The first 
one, examined in Section 8.2, concerns the VAT shifting on prices and the 
distribution of the tax burden. More specifically, drawing on the literature 
regarding tax shifting on prices (tax pass-through) and tax incidence, we 
provide empirical evidence for Greece by computing tax shifting parame-
ters and the related consumer share of the tax burden in the case of three 
VAT increases during 2010 and 2011 for the category of food and non-
alcoholic beverages. The second issue, examined in Section 8.3, is based 
on the VAT gap concept to offer insights into the scale and causes of VAT 
revenue loss in Greece related to non-compliance with the VAT legisla-
tion and the structure of the VAT system. To address this issue, we pres-
ent and discuss the evolution of Greek VAT gap indicators over time and 
also in comparison with other EU member states, based on annual estima-
tions produced by the Center for Social and Economic Research (CASE) 
for the European Commission (EC). Moreover, drawing on the relevant lit-
erature, we identify and discuss potential VAT gap determinants and com-
pliance-related factors which are particularly relevant for the Greek case.

8.2. 	� Tax shifting/VAT pass-through and the consumer share 
of the tax burden: Evidence from Greek VAT increases 
for food and non-alcoholic beverages

Changes in the structure of VAT regimes may affect prices and the way 
the tax burden is distributed between consumers and producers. Though 
the effect is largely uncertain under the conditions of a market economy, 
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knowledge of the extent to which changes in tax rates shift on prices (i.e., 
tax pass-through) may be crucial for designing and conducting an effec-
tive fiscal policy. The case of Greece appears to be of particular interest 
since VAT rates exhibited successive increases during 2010–2011 in the 
context of the Stability and Growth Programme and the implementation 
of the support mechanism for the Greek economy, aiming at increasing 
public revenue and reducing the fiscal deficit (see Chapter 3). 

The purpose of this section is to provide relevant empirical evidence 
by estimating the extent to which increases in the reduced VAT rates that 
took place during 2010–2011 in Greece shifted on food and non-alcohol-
ic beverages prices and affected the corresponding consumer tax bur-
den share. In what follows, Section 8.2.1 provides a brief review of the tax 
pass-through literature, emphasizing the related research gap for Greece. 
Section 8.2.2 describes the data and methodology used in the relevant 
empirical application to the Greek sector of food and non-alcoholic bev-
erages, followed by the presentation and discussion of the empirical re-
sults in Section 8.2.3. The concluding remarks of the analysis are provid-
ed in Section 8.2.4.

8.2.1. 	Literature on VAT pass-through 

The literature on VAT pass-through is rather extensive, providing di-
verse evidence from different countries and product categories based 
on various methodological approaches and analytical contexts.238 VAT 
changes concerning broader or more limited groups of goods and servic-
es at different aggregation levels have been examined, such as food items 
(Besley and Rosen, 1999; Politi and Mattos, 2011; Bernal, 2018; Gaarder, 
2019; Lyssiotou and Savva, 2021; Forteza et al., 2024), beer (Ardalan and 
Kessing, 2021), clothing (Poterba, 1996), various services categories (Car-
bonnier, 2007; Kosonen, 2015; Benzarti and Carloni, 2019; Benzarti et al., 
2020), as well as diverse product groups including both goods and ser-
vices (Benkovskis and Fadejeva, 2014; Benedek et al., 2020). Some stud-

238   The aim of this subsection is to provide a general presentation of extant empirical litera-
ture on the issue, emphasizing the related research gap for Greece, and not to analytically 
review the tax pass-through literature. For an overview of selected studies on VAT pass-
through, see Benedek et al. (2020).
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ies explore VAT changes in a large number of European countries (Bened-
ek et al., 2020; Benzarti et al., 2020; Ardalan and Kessing, 2021), though 
the relevant literature is dominated by studies focusing on specific VAT re-
forms in individual countries, such as the US (Poterba, 1996; Besley and 
Rosen, 1999), Brazil (Politi and Mattos, 2011), France (Carbonnier, 2007; 
Benzarti and Carloni, 2019), Spain (Forteza et al., 2024), Finland (Koso-
nen, 2015; Benzarti et al., 2020), Poland (Bernal, 2018), Norway (Gaarder, 
2019), Cyprus (Lyssiotou and Savva, 2021), and Latvia (Benkovskis and 
Fadejeva, 2014). The empirical results are largely mixed, with a number of 
studies finding evidence of less than full pass-through (e.g., Carbonnier, 
2007; Kosonen, 2015), while some studies provide evidence on full pass-
through or over-shifting (e.g., Gaarder, 2016; Lyssiotou and Savva, 2021). 

Related research for Greece is sparse, with assessments of the 
consumer tax burden share being – to our knowledge – basically absent. 
An early attempt to explore the effects of the introduction of the VAT in 
Greece on prices and consumption patterns was made by Andrikopoulos 
et al. (1993), who used time series data on thirteen commodity groups 
for the period 1958–1986. Their results showed that the VAT enacted in 
1987 had profound effects on the structure of prices, household demand, 
and the distribution of consumption expenditure between the groups of 
goods and services under study. More recently, Karabalis and Kondelis 
(2013) provided computations of the actual size of VAT pass-through to 
final consumer prices for the years 2010 and 2011 in Greece, focusing on 
five goods categories (unprocessed food, processed food, non-energy 
industrial goods, energy, and services). Using computations based 
on alternative price indices, they found that out of the total increase in 
VAT rates in 2010 and 2011, about 70% and 60%, respectively, was, on 
average, passed on to final consumer prices. 

8.2.2. 	Data and methodological approach

For the purposes of the present section, we examine three VAT reforms 
that took place in Greece during 2010 and 2011 and concern changes in 
the VAT reduced rate. More specifically, during 2010 the reduced tax rate 
increased twice: from 9% to 10% on the 15th of March and from 10% to 
11% on the 1st of July. A subsequent increase by 2 pp followed, with 
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the reduced VAT reaching a rate of 13% on the 1st of January 2011 (see 
also Chapter 3). We investigate the potential shifting of these VAT rate in-
creases on the prices of food and non-alcoholic beverages,239 an impor-
tant consumption category, since it represents a considerable share of 
the consumer basket (about 17%–20%) and mostly comprises necessi-
ty goods.240 It also includes (sub)items that are largely subject to the re-
duced VAT rate. 

239   Food and non-alcoholic beverages correspond to the division 01 at the 2-digit level of 
the ‘Classification of Individual Consumption According to Purpose’ (COICOP).
240   The related analysis of tax changes for other COICOP categories of potential interest 
(e.g., hotels and restaurants) require further information and data, given the different tax 
rates to which many sub-items of these categories are subject. Despite our efforts, ac-
cessing such data, collected by the Independent Authority for Public Revenue of the Hel-
lenic Republic (AADE), was not possible, limiting our choices with respect to the examined 
product categories.

FIGURE 8.1a
Consumer price index for food and non-alcoholic beverages  

and the general price index, 10.2006–6.2014
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To identify potential tax shifting effects on food and non-alcoholic bev-
erages prices, we first examine graphically the evolution of the corre-
sponding price index around the time of the reforms. Figure 8.1a shows 
the consumer price index for food and non-alcoholic beverages as well 
as the general consumer price index over the seven-year period under 
examination, that is, 3.5 years before the first VAT reform of 2010 and 3.5 
years after the reform of 2011. For illustration reasons, Figure 8.1b focus-
es on a much shorter time window around the reforms, that is, six months 

FIGURE 8.1b
Consumer price index for food and non-alcoholic beverages  

and the general price index, 9.2009–7.2011
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Source: ELSTAT. 

Notes: Figure 8.1a covers the whole seven-year period under study, that is, 3.5 years before the first 
VAT reform of 2010 and 3.5 years after the reform of 2011. Figure 8.1b covers a much shorter period 
around the reforms, that is, six months before the first tax reform of 2010 and six months after the 
reform of 2011. In both figures, the first vertical line shows the time of the first tax reform under study, 
i.e., the increase in the reduced VAT rate from 9% to 10% on the 15th of March 2010. The second 
vertical line shows the time of the second tax reform, i.e., the increase in the reduced VAT rate from 
10% to 11% on the 1st of July 2010. The third vertical line shows the time of the last examined VAT 
reform, i.e., the increase in the reduced VAT rate from 11% to 13% on the 1st of January 2011.
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before the first tax reform of 2010 and six months after the reform of 2011. 
We can see that the price index for food and non-alcoholic beverages ap-
pears to increase at least for one month following the tax reforms. On the 
contrary, the general price index appears to decrease shortly after the last 
two examined reforms, i.e., the VAT increases of July 2010 and January 
2011. The most persistent increasing trend in the price index for food and 
non-alcoholic beverages is observed after the last VAT increase of 2011, 
which is the largest one (2 pp). However, given the relatively small size of 
the VAT increases and the fluctuations that the price index for food and 
non-alcoholic beverages exhibited over the examined period, as particu-
larly shown in Figure 8.1a, these observations do not provide in any case 
visual evidence of tax pass-through.241 For this reason, we turn to econo-
metric analysis in order to estimate VAT shifting parameters and compute 
the related consumer share of the tax burden resulting from the increases 
in the reduced VAT rate in 2010 and 2011 that took place in Greece and 
were expected to affect mostly necessity goods (such as those included 
in the category of food and non-alcoholic beverages).

In methodological terms, to assess, first, the extent to which these tax 
increases shifted on food and non-alcoholic beverages prices and, sec-
ond, the corresponding consumer tax burden share, we estimate the fol-
lowing equation, based on Carbonnier (2007): 
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,

	 (8.1)

where Pdep is the dependent variable, i.e., the Consumer Price Index (CPI, 
national index) in food and non-alcoholic beverages; τ is the tax rate; 
Poverall is the general CPI excluding the category of food and non-alcoholic 
beverages; Pcontrolj is a vector with j (=1 2) control variables, i.e., the 
oil prices measured by the global price of Brent Crude oil ($ per barrel) 

241   Other studies which provide visual evidence on tax shifting, generally, examine much 
larger VAT changes. For example, Carbonnier (2007) focuses on reclassifications of spe-
cific products and services in France, which amounted to about a 15% decrease in the 
VAT rate in effect. 
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and the Import Price Index in Food used as proxies for production costs; 
and IProd denotes the Industrial Production Index used as a proxy for the 
macroeconomic conditions. Moreover, DApr, DJun, and DJul are month 
dummies corresponding to the months of April, June, and July, respec-
tively, which are included in the model to control for potential seasonal 
effects. Δt denotes the difference operator between time t and t–1, while 
the error term is represented by εt. Finally, α0 is the constant term, and 
αi, β, γj, Δ, d1, d2 and d3 are the regression coefficients to be estimated. 
Subscript i takes the values 1, 2, 3, and 4 since we are interested in the 
effects of the tax increases on the prices of food and non-alcoholic bev-
erages during the four months following the tax rate changes (see Car-
bonnier, 2007).

All time series data, except those referring to the oil prices, are provid-
ed by ELSTAT on a monthly basis and are not seasonally adjusted. The 
reference year for all indices is 2015. Data on oil prices come from the 
Federal Reserve Bank of St. Louis. The choice of the control variables is 
based on the relevant literature (e.g., Carbonnier, 2007; Ardalan and Kes-
sing, 2021) and the availability of monthly data. The time period consid-
ered spans from October 2006 to July 2014, covering seven years around 
the reforms, that is, 3.5 years before the first tax reform of 2010 and 3.5 
years after the reform of 2011. The seven-year period is chosen to secure 
an adequate number of observations as well as to increase the explana-
tory power of our model, given the relatively large number of independ-
ent variables included.242 Apart from the standard OLS method, we use 
the Newey-West method to estimate heteroscedasticity- and autocorrela-
tion-consistent standard errors (e.g., Carbonnier, 2007).

The sum of αi estimates is used to compute the consumer share (CS) 
according to the following equation (Carbonnier, 2007): 
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242   Estimating equation (8.1) for a shorter time window (i.e., six, five, or four years) does 
not alter our main results in any significant way. These results are available upon request.
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8.2.3. 	Empirical results and discussion

TABLE 8.1
2010/2011 VAT rate increase shifting on prices of food  

and non-alcoholic beverages in Greece

Dependent variable:  
CPI for food and non-alcoholic 
beverages (differences)

Standard OLS estimation OLS with Newey-West  
standard errors 

VAT rate shifting during 
the 1st month (α1)

0.319
[0.167]

0.319
[0.016]

VAT rate shifting during 
the 2nd month (α2)

0.503
[0.032]

0.503
[0.000]

VAT rate shifting during 
the 3rd month (α3)

-0.034
[0.886]

-0.034
[0.853]

VAT rate shifting during 
the 4th month (α4)

-0.003
[0.990]

-0.003
[0.991]

CPI overall (Poverall) 0.080
[0.087]

0.080
[0.053]

Oil prices (Pcontrol1) -0.029
[0.000]

-0.029
[0.000]

Import Price Index in 
Food (Pcontrol2)

0.520
[0.000]

0.520
[0.000]

Industrial Production 
Index (IProd)

-0.010
[0.310]

-0.010
[0.310]

Dummy April (DApr) 0.005
[0.019]

0.005
[0.001]

Dummy June (DJun) -0.012
[0.000]

-0.012
[0.000]

Dummy July (DJul) -0.008
[0.002]

-0.008
[0.000]

Constant 0.001
[0.130]

0.001
[0.064]

Number of observations 94 94

R2
adj 0.497 0.497

Note: P-values are presented in brackets.
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The estimation results, using both the standard OLS and OLS with 
Newey-West standard errors, are reported in Table 8.1. We focus on the 
results using OLS with Newey-West standard errors since this method, 
as mentioned above, provides more consistent standard errors. The tax 
shifting parameters α1 and α2 are found statistically significant and rel-
atively high in size, and amount to 0.319 and 0.503, respectively. This 
means that tax increases shifted on prices during the first two months fol-
lowing the VAT changes under study. 

Moreover, using the statistically significant tax shifting parameters, that 
is, α1 and α2, we compute CS on the basis of equation (8.2), and obtain 
CS=0.834. This result shows that following the investigated VAT rate in-
creases, consumers paid most of the VAT increase on food and non-
alcoholic beverages, that is, 83.4%, as opposed to producers, who ap-
pear to have paid less than 20%. Hence, consumers bore a considerably 
larger tax burden share than producers in food and non-alcoholic bever-
ages. However, CS is found to be less than 100%, providing evidence of 
under-shifting of consumption taxes on prices, in the same direction with 
related empirical studies (e.g., Carbonnier, 2007; Kosonen, 2015; Ber-
nal, 2018). Also, although employing a completely different methodology, 
these findings are generally in agreement with those provided by Karaba-
lis and Kondelis (2013) for the Greek case. The extreme economic condi-
tions that prevailed in Greece in the period of the examined VAT reforms 
as well as market structure characteristics, such as imperfect competition 
(see, for example, Katz and Rosen, 1985; Delipalla and Keen, 1992), may 
be particularly relevant for explaining our results.

8.2.4. 	Concluding remarks

The issue of tax pass-through to the prices of goods and services is 
of high importance since it has implications for the distribution of the 
tax burden between producers and consumers which should be taken 
into consideration in designing and implementing tax policy reforms. In 
Greece, several indirect tax rate increases took place during the reces-
sionary years, and more specifically over 2010–2011, in the context of the 
Stability and Growth Programme and the implementation of the support 
mechanism for the Greek economy aiming at increasing public revenue 

https://en.wikipedia.org/wiki/Heteroscedasticity-consistent_standard_errors
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and reducing the fiscal deficit. However, the VAT shifting effects on pric-
es and, subsequently, on the consumer tax burden share have been in-
adequately explored. The analysis presented in this section contributes 
to the tax pass-through literature by providing empirical evidence from 
Greece. More specifically, it estimates the extent to which three increas-
es in the reduced VAT rates that took place during 2010–2011 shifted on 
food and non-alcoholic beverages prices and affected the corresponding 
consumer tax burden share. To this end, proper econometric models are 
estimated based on relevant literature, taking also into account data avail-
ability issues.

Overall, the present analysis suggests that the pass-through of VAT 
rate increases to the prices of food and non-alcoholic beverages was 
rather strong, taking place during the first two months following the VAT 
changes under study. As a result, consumers bore a considerably larg-
er tax burden share, i.e., 83.4%, as compared to the corresponding share 
for producers, i.e., less than 20%. Even though the VAT rate increases 
were under-shifted on food and non-alcoholic beverages prices, the rel-
ative shares of the tax burden borne by consumers and producers may 
have significant implications for the Greek tax policy, taking also into ac-
count the adverse economic conditions in Greece at the time of the VAT 
reforms and the importance of the affected market, largely involving ne-
cessity goods. 

8.3. 	� The Greek VAT gap: Relative performance in the EU, 
evolution over time, and compliance-related factors

Another issue that is particularly relevant in the context of the current 
Study concerns the VAT gap as a principal indicator of non-compliance 
with the VAT legislation as well as an indicator of policy-related inefficien-
cy in the Greek VAT system. The current section examines this significant 
issue by presenting and discussing the evolution of VAT gap measures 
in Greece over time and in comparison with other EU member states. 
In doing so, it provides useful insights into the size and causes of fore-
gone VAT revenues, pointing to specific compliance-related factors in the 
Greek context.
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This section is structured as follows. Section 8.3.1 elaborates on how 
(non-)compliance and tax fraud are conceptually linked to the ‘tax gap’ 
notion in the VAT context, while Section 8.3.2 focuses on VAT gap con-
cepts, indicators, and measurement methods. Section 8.3.3 presents the 
evolution of Greek VAT gap indicators over time and also in compari-
son with other EU member states based on estimations produced by the 
CASE for the EC. Section 8.3.4 presents and discusses the literature fo-
cusing on VAT gap determinants and compliance-related factors in the 
Greek context. Finally, the last section summarizes the main points of the 
analysis and concludes.

8.3.1. 	VAT (non-)compliance and the VAT gap

The issue of tax compliance is crucial from research, economic, and 
policy perspectives since it relates to the impact of (in)effective tax collec-
tion on the government budget balance, public spending, sharing of the 
tax burden, and industry competition. While taxes are essential to raise 
government revenue, they constitute a burden for taxpayers, motivating 
non-compliant behavior which results in the government collecting a lower 
amount of tax than the total amount of tax due. The difference, commonly 
referred to as the ‘tax gap’, constitutes a revenue loss for the public budget, 
which, in turn, negatively affects fiscal policy and the economy (EC, 2018). 

Focusing on VAT, the so-called ‘self-enforcement mechanism’ charac-
terizing common VAT schemes (see Chapter 2) is widely considered one 
of the main advantages of this tax type, which a priori promotes voluntary 
tax compliance (Kaplanoglou and Rapanos, 2013). The sellers have in-
centives to charge the tax in order to deduct from the VAT they have col-
lected (output VAT) the amount of tax they have already paid on purchas-
es for their business activities (input VAT). They remit the difference to the 
tax authorities when output VAT is larger than input VAT or they receive 
refunds when there are excess credits. However, this credit mechanism 
allowing for refunds across the whole value chain of a commodity is con-
sidered the VAT’s ‘Achilles heel’ (Ebrill et al., 2002), making the VAT sus-
ceptible to several types of fraud. Tax evasion is probably the most com-
mon type of fraud and refers to deliberately hiding or ignoring one’s tax 
liability, which, in practice, can be realized by underreported sales, tax 
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registration avoidance, non-remittance of collected VAT, false claims for 
credit or refund, etc. Other types of organized VAT fraud include crimi-
nal activities, often in the context of the ‘shadow’ or ‘underground’ econ-
omy, which are generally punishable under criminal law. This category 
also includes scams in cross-border transactions which, in the case of 
the EU, are based on the VAT exemption on intra-Community supplies of 
goods and the abuse of the right to claim the input VAT deduction (e.g., 
Zídková and Pavel, 2016). Indeed, the taxation mechanism of intra-Com-
munity transactions allows fraudsters to design and apply various fraud 
schemes, such as the ‘missing trader intra-Community fraud’, sometimes 
also called ‘carousel fraud’ (EC, 2018; Hoza, 2022).243

The cost of VAT fraud and avoidance244 for EU member states’ budg-
ets is particularly high, amounting to billions of euros every year (EC, 
2018). In Greece, the issue appears to be chronic and more acute than in 
many other developed countries (e.g., DiaNEOsis, 2016; Bank of Greece, 
2022), taking also into account that VAT represents a large share of total 
tax revenue (see Chapter 4). Indicatively, DiaNEOsis (2016) estimated the 
revenue loss due to VAT fraud for 2013 to 3.5% of the Greek GDP, while 
more recently, the related analysis for 2019 undertaken by the Bank of 
Greece (2022) revealed that for every €3 due under the current tax sys-
tem, almost €1 was not collected. The main factors behind VAT reve-
nue losses in Greece, generally, refer to the quality of tax administration, 
the complexity of legislation and its frequent changes, and the high VAT 
rates, along with ineffective audit mechanisms and lack of a tax compli-
ance culture (Bank of Greece, 2022). 

However, apart from VAT fraud, evasion, and avoidance, i.e., the most 
common causes of VAT non-compliance and foregone VAT revenue men-
tioned above, there exist other factors which may result in non-compliant 
behaviors. Such factors refer to unintended actions of taxpayers including 
bankruptcies, financial insolvencies, and miscalculations. A rather pop-
ular measure of VAT non-compliance, constituting, at the same time, a 

243   For a more detailed presentation and description of the forms of VAT fraud, see Keen 
and Smith (2006) and EC (2018).
244   Contrary to tax evasion, tax avoidance refers to the use of legal methods to reduce tax 
liability.
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measure of VAT revenue lost due to the above factors, is the so-called 
‘VAT gap’. Measuring VAT gaps at a national and/or international lev-
el contributes to a better understanding of the scale and structure of the 
public revenue loss due to non-compliance, which may be a useful step 
in tackling ineffective tax collection and VAT fraud (EC, 2016).

8.3.2. 	VAT gap: Concept, terminology, measures, and methods

The concept of the ‘VAT gap’, generally, refers to the public revenue 
lost in an economy due to unpaid VAT, and it is commonly quantified on 
the basis of the difference between the theoretically collectable245 and ac-
tually collected revenue (e.g., EC/CASE, 2013). However, there exists a 
rather high variation in definitions, terminology, and measures used to ap-
proach this concept depending on the scope, the purpose, and the spe-
cificities of relevant analyses commonly utilized for tax authorities’ and 
policymakers’ purposes. Irrespective of this variation, the VAT gap is con-
ceptually related to tax (non-)compliance and the performance of the tax 
administrations or the whole VAT system. 

At the EU level, the VAT gap has received increasing attention in the 
last decades and has been systematically studied on an annual basis 
since 2013, when the first VAT gap report was prepared by the CASE for 
the EC (referred to as ‘EC/CASE reports’ hereafter).246 Up to now, 10 rel-
evant EC/CASE reports have been published which provide estimates of 
VAT gap indicators for the EU member states with a two-year time lag. De-
spite the revisions that the VAT gap estimations have occasionally under-
gone – mostly with respect to methodology – the way the VAT gap is con-
ceptualized in the EC/CASE studies has remained more or less the same. 
Specifically, the VAT gap is defined as the difference between the tax rev-
enue that would be collected in the case of full compliance (assuming an 

245   The theoretically collectable revenue is defined according to the context of the indi-
vidual analyses. It commonly refers to the revenue that could be collected in the case of 
full compliance under the current VAT system or under a VAT system with a uniform rate 
applied to the entire potential tax base. 
246   In fact, the EC/CASE report of 2013 entitled ‘Study to quantify and analyse the VAT gap 
in the EU-27 member states’ followed the seminal respective study of 2009, prepared by 
Reckon LLP Data analysis (EC/Reckon, 2009).
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unchanged tax base), referred to as the VAT Total Liability (VTTL), and 
the actual revenue, that is, the amount of VAT actually collected (e.g., EC/
CASE, 2022). This measure is considered to capture overall non-compli-
ance in VAT; thus, it is usually referred to as the ‘VAT compliance gap’. 
Even though it can be measured in absolute terms, it is commonly ex-
pressed in relative terms, i.e., in relation to the VTTL, as shown in the fol-
lowing expression:

	 VAT compliance gap = (VTTL– VAT revenue)/VTTL.	 (8.3)

A related but distinguishable VAT gap concept is that of the ‘VAT poli-
cy gap’, which is used to assess the relative impact of reduced rates and 
exemptions on revenue losses. It is defined as the difference between the 
potential (theoretical) revenue that could be collected in a VAT system 
with a uniform rate and the broadest possible base, the so-called ‘Notion-
al Ideal Revenue’ (NIR), and the VTTL. The VAT policy gap is an indicator 
of the additional VAT revenue that could theoretically be raised if a uni-
form VAT rate is levied on all final consumption with perfect enforcement. 
It is commonly expressed in relative terms, i.e., in relation to the NIR, as 
shown in the following expression:

	 VAT policy gap = (NIR– VTTL)/NIR.	 (8.4)

The VAT policy gap can be subsequently decomposed into the rate 
gap and the exemption gap in order to provide further insight into the way 
different elements of the VAT system contribute to the loss of VAT revenue. 
More specifically, the rate gap captures the loss in VAT liability due to the 
application of reduced rates, while the exemption gap represents the loss 
in liability due to the implementation of exemptions and exclusions from 
the tax base (EC/CASE, 2022).247 In the EC/CASE reports, the rate gap and 
the exemption gap compose the policy gap in an additive way, i.e.:

	 VAT policy gap = VAT rate gap + VAT exemption gap.	 (8.5)

247   For a more formal definition of the rate gap and the policy gap, see, for example, EC/
CASE (2022).
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However, alternative decompositions have been proposed, such as 
that of Keen (2013), who decomposes the policy gap indicator multiplica-
tively into the rate and exemption gaps.

Overall, the VAT revenue losses can be attributed to non-compliance, 
as measured by the VAT compliance gap, and the policy choices reflect-
ed in the design of the VAT system (i.e., different types of preferential 
treatment, such as exemptions, exclusions from the tax base, and re-
duced rates), as captured by the VAT policy gap. A measure of these rev-
enue losses altogether is based on the concept of the ‘C-efficiency (ra-
tio)’ which is, in fact, the ratio of the actual VAT revenue to the NIR. No-
tably, it is usually considered as an indicator of the departure of the VAT 
system from a perfectly enforced tax levied at a uniform rate on all final 
consumption (EC/CASE, 2022).248 Figure 8.2 illustrates the key concepts 
referring to the VAT compliance gap, the VAT policy gap, and the C-effi-
ciency (ratio). 

248   To be more precise, the departure from an ideal VAT system with a perfectly enforced 
tax levied at a uniform rate on all final consumption is given by ‘1 - C-Efficiency’, which 
is, in fact, a proxy of the overall gap, i.e., both the compliance and policy gaps (e.g., EC/
CASE, 2022). On the measure of C-efficiency, see also Chapter 2.

FIGURE 8.2
VAT compliance gap, VAT policy gap and C-efficiency ratio

C – Notional ideal revenue

B – VAT total tax liability

A – VAT revenue

VAT compliance gap: (B-A)/B

VAT policy gap: (C-B)/C

C-efficiency ratio: A/C

Source: Adjusted from EC/CASE (2022), Figure 1 (p. 19).
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Another VAT gap measure which builds on the C-efficiency concept 
is the ‘VAT Revenue Ratio’ (VRR), which is defined as the ratio of the ac-
tual VAT revenues to the entire potential tax base (that is, total final con-
sumption in practice) multiplied by the VAT standard rate, expressed as 
a percentage. In effect, VRR is used to measure the difference between 
the VAT revenue that would theoretically be raised if VAT were uniform-
ly applied at the standard rate to the entire potential tax base with per-
fect enforcement249 and the revenue actually collected under a country’s 
VAT regime. The VRR measure has been computed for OECD countries 
since 2010, in the biennial publication of the OECD on ‘Consumption 
Tax Trends’.250 It provides an indicator of the overall performance of VAT 
that measures losses in VAT revenue associated with exemptions and re-
duced rates, fraud, evasion, and tax planning (OECD, 2022a). As such, it 
can support policymakers in assessing the revenue-raising performance 
of their VAT system, but it is not considered, on its own, adequate to as-
sess either VAT compliance or administrative effort (EC/CASE, 2013).

The IMF has also been engaged with the conceptualization and quan-
tification of the VAT gap in the context of the Revenue Administration Gap 
Analysis Program (RA-GAP), which is intended to develop a methodology 
to estimate VAT gaps and provide national administrations worldwide with 
technical assistance to produce their own estimates (Hutton, 2017).251 In 
the IMF RA-GAP framework, the (overall) tax gap is defined with respect 
to a reference policy structure, i.e., a standard rate applied to all final con-
sumption, and can be decomposed into a compliance gap and a policy 
gap in an analogous way, as in the EC/CASE reports.252 Figure 8.3 shows 
graphically the (overall) tax gap, which is calculated as the difference be-
tween ‘reference potential revenue’, represented by area ‘ACHE’, and ac-
tual revenue, given by area ‘ABFD’. Accordingly, the compliance gap is 

249   This is, in fact, the NIR using the terminology adopted in EC/CACE reports.
250   More information is available at: <https://www.oecd-ilibrary.org/taxation/consumption-
tax-trends_19990979>.
251   In the EU, member states who particularly benefited from the RA-GAP include Estonia, 
Finland, Denmark, Portugal, and the Slovak Republic (EC, 2016).
252   Note, however, that under the IMF RA-GAP, the term ‘VAT (or tax) gap’ refers to the 
overall gap, while in the EC/CACE reports, it refers to the VAT compliance gap.
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computed by the difference between potential revenue under the current 
policy structure, that is, ‘current potential revenue’ (area ‘ACGD’), and ac-
tual revenue (area ‘ABFD’). The policy gap can be expressed as the differ-
ence between the reference potential revenue (area ‘ACHE’), and current 
potential revenue, (area ‘ACGD’), or as the difference between the (over-
all) tax gap and the compliance gap. 

From a methodological perspective, the studies that estimate VAT gaps 
employ, in general, two types of approaches: (a) ‘top-down’ approaches, 
which comprise macro or indirect methods, and (b) ‘bottom-up’ approach-
es, which involve micro or direct methods. ‘Top-down’ approaches rely 
on aggregate (macro-level) data sources, primarily National Accounts, for 
estimating the size of the entire tax base and, consequently, the theoreti-
cal tax liability required for computing the tax gap. On the contrary, ‘bot-
tom-up’ approaches use micro-level data sources, such as tax returns, au-
dits, random enquiry programs, risk registers, or surveys, which usual-
ly concern a fraction of the tax base. Although these approaches can pro-

FIGURE 8.3
Compliance gap and policy gap in the IMF RA-GAP
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vide valuable insights into compliance behaviors and risks, allowing for the 
identification of the sources of the tax gap, their results may concern spe-
cific taxpayer groups and are costlier to execute than top-down approach-
es (e.g. Hutton, 2017).253 A further distinction is commonly made between 
a ‘consumption-side’ or ‘demand-based’ approach and a ‘production-side’ 
or ‘value-added-based’ approach within the first type, i.e., top-down ap-
proaches. Consumption-side methodologies focus on the last link in the 
VAT chain, while production-side methodologies consider VAT liability and 
payments by each sector of economic activity, thus enabling the produc-
tion of VAT gap estimates on a sector-by-sector basis.254 Despite this ad-
vantage in comparison to consumption-side approaches, production-side 
approaches have been associated with difficulties and problems regard-
ing the misalignment of data sources, the unavailability of data, and the 
margin of error in estimations (EC/CASE, 2022).255

8.3.3. 	� Greek VAT compliance gap and policy gap:  
Relative performance in the EU and evolution over time

To our knowledge, published research focusing on the measure-
ment of the VAT compliance and/or policy gap in the Greek case is 
scarce. Recently, Eriotis et al. (2021) computed the VAT gap for Greece 
over the 2000–2018 period based on the VRR proposed by the OECD, 
as described above. They also used the approach of Keen (2013) to 
decompose the inefficiency measures derived from the VRR estimates 
into compliance and policy gaps. The VRR values reported in the arti-
cle vary between 0.36 and 0.52, suggesting that the overall inefficien-
cy in the Greek VAT system was 48%–64% in the examined period. The 

253   For a thorough comparative analysis of ‘top-down’ and ‘bottom-up’ approaches, see, 
indicatively, EC/CASE (2022).
254   Α ‘consumption-side’ approach is adopted in the EC/CASE VAT gap reports, while a 
‘production-side’ approach is used in the IMF RA-GAP.
255   Other approaches based on econometric techniques and more sophisticated method-
ologies have also been applied in the VAT gap literature, though they have been largely 
questioned for their usefulness for tax administration purposes (Hutton, 2017; EC/CASE, 
2022). For an interesting application of the Stochastic Frontier Analysis framework in the 
VAT gap estimation, see Nerudová and Dobranschi (2019).
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compliance and policy gap values ranged between 0.22 and 0.39, with 
the compliance gap exceeding the policy gap in most of the years un-
der study. For 2018, the last examined year, the estimates provided by 
Eriotis et al. (2021) showed that the Greek VAT system was character-
ized by 56% inefficiency, decomposed into a compliance gap of 31% 
and a policy gap of 25%. 

The analysis that follows is based on estimates for the VAT compliance 
and policy gaps in Greece provided by the EC/CASE.256 These estimates 
are produced on an annual basis with a two-year lag using a standard-
ized approach257 which enables the comparative analysis of the Greek 
VAT gap indicators over time as well as against other EU member states. 
For consistency and comparison reasons, the analysis is solely based 
on the data provided in the last, i.e., the 10th, relevant publication (EC/
CASE, 2022). The estimates presented cover the five-year period 2016–
2020, while a VAT compliance gap forecast is also provided for 2021 us-
ing a simplified methodology.258 In addition, the 2022 EC/CASE publica-
tion provides updated and backwards revised VAT compliance gap esti-
mates that cover the 2000–2015 period.259

Focusing, first, on the relative position of Greece in the EU27 with re-
spect to VAT compliance, Figure 8.4 shows that in 2020, Greece exhib-
ited the fourth largest compliance gap, i.e., 19.73% (of the VTTL), which 
amounted to €3,178 million. Only three countries showed higher com-
pliance gaps, namely Italy, Malta, and Romania, with the latter’s gap ex-
ceeding 35%. The compliance gap for the whole EU27 was considera-

256   AADE in Greece, as most other EU member states’ administrations, has prepared its 
own national VAT gap estimates on an annual basis since 2018. However, for the pur-
poses of the current Study, these estimates were not considered since they (a) are not 
publicly available, (b) cover a relatively short time period (2014–2022), and (c) may lead to 
inconsistent comparative analyses across member states who use respective estimations 
for other member states derived from different sources. 
257   For a detailed description of the methodology and the data used in the EU VAT gap 
calculations, see EC/CASE (2022).
258   These are the so-called ‘fast estimates’. For more information, see EC/CASE (2022), 
p. 178.
259   For more information on the sources of the relevant revisions, see EC/CASE (2022), 
p. 178.
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bly smaller, i.e., 9.05%,260 while the EU27 median was even lower, i.e., 
6.86%.261 However, as shown in Figure 8.5, the Greek VAT compliance 
gap decreased by 3.7 pp compared to 2019, implying significant im-
provement in compliance between 2019 and 2020. In fact, this gap re-
duction was the fourth largest in the EU27, after Hungary, Germany, and 
the Netherlands, exceeding the corresponding decrease of 1.9 pp in the 
EU27 compliance gap.

The relative performance of Greece with respect to VAT compli-
ance has been traditionally poor, as demonstrated by Figure 8.6, which 

260   The EU27 VAT compliance gap has been computed as the difference between VTTL 
and VAT revenues in the EU27, expressed as a percentage of VTTL.
261   This is because the EU27 VAT compliance gap is largely affected by the extreme gap 
values in the least compliant VAT systems.

FIGURE 8.4
VAT compliance gap (% of VTTL) for the EU27 countries, 2019 vs 2020 
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shows the evolution of the Greek VAT compliance gap compared to 
that of the corresponding EU27 measure over the five-year period un-
der study (2016–2020).262 The Greek VAT gap appears to be more than 

262   Estimations for the EU27 VAT gap are not provided in the relevant report before 2016.

FIGURE 8.5
Change in the VAT compliance gap for the EU27 countries between 

2019 and 2020 (in pp) 
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double the EU27 VAT gap in all examined years; however, a conver-
gence trend is observed after 2017. Following a sharp increase by 4.2 
pp in 2017, the Greek VAT gap decreased at a faster rate than the cor-
responding measure in the EU27 in the subsequent years. More specifi-
cally, the compliance gap in Greece decreased by 9.4 pp between 2017 
and 2020, while the corresponding reduction for the EU27 was only 2.8 
pp, indicating a greater improvement in VAT compliance in Greece com-
pared to other EU27 member states. This improvement is largely attrib-
uted to the increasing use of electronic payment instruments since 2015 
(Bank of Greece, 2022).263

263   For a list of the most important policy initiatives and measures undertaken by Greek 
governments since 2010 to promote electronic payments and, more generally, to improve 
VAT collection, combat VAT fraud, and enhance tax compliance, see Appendix B. We 
thank two anonymous referees for the related suggestions.

FIGURE 8.6
VAT compliance gap (% of VTTL) for Greece and the EU27, 2016–2020 
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Additional information is provided if we examine the evolution of the 
Greek VAT compliance gap in a longer term, that is, from 2000 onwards, 
illustrated in Figure 8.7. Evidently, the compliance indicator exhibited 
considerable fluctuation over the 2000–2021 period, attaining its highest 
value in 2011 (30.2%) and its lowest value in 2001 (13.0%). The gap has 
shown a significant upward tendency, even before the economic crisis, 
with its value increasing by more than 7 pp between 2001 and 2008. The 
particularly high values (above 20%) after 2008 were driven by collaps-
ing revenues, despite a number of rate increases, as a result of the strong 
recession in the economy (EC/CASE, 2013). However, the rather sharp 
downward trend which has been observed since 2017 is expected to per-
sist in 2021 as well, with the forecasted value for 2021 indicating a further 
considerable decline in the compliance gap by 5.7 pp.

Turning next to policy-related sources of inefficiency in the VAT sys-
tem, Figure 8.8 shows the policy gap and its decomposition into the rate 

FIGURE 8.7
VAT compliance gap for Greece (% of VTTL), 2000–2021 
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FIGURE 8.8
VAT policy gap, rate gap, and exemption gap for the EU27 countries  

(% of NIR), 2020 
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and the exemption gap (as percentages of the NIR) for all member states 
in 2020. We observe that Greece exhibited the second highest policy gap 
in the EU27 after Spain, that is, 56.3%, which amounted to €20,747 mil-
lion. This means that the VAT that could be levied in the case of full com-
pliance generates 43.7% of what could have been generated if all the ex-
emptions and reduced rates had been abolished and all final consump-
tion had been taxed. However, it must be noted that in 2020, the policy 
gap indicators are rather high in most member states, ranging from 30.9% 
in Malta up to 60.3% in Spain. The average EU27 policy gap increased to 
45.8% in 2020 from around 44.5% of the previous year, as a consequence 
of the additional measures introduced to mitigate the economic impact of 
the COVID-19 pandemic (EC/CASE, 2022).

The decomposition of the policy gap provides further insight into the 
causes of this gap, that is, the extent to which the revenue loss is due 
to the application of reduced and super-reduced rates and the extent to 
which it is due to exemptions. As shown in Figure 8.8, of the 56.3% pol-
icy gap in Greece, in 2020, about 14.3% can be attributed to reduced 
rates and 42.0% to exemptions, with the average values for the EU27 be-
ing 9.9% and 35.9%, respectively. Greece was among the nine member 
states in the EU27 with a rate gap of over 14% and one of the three mem-
ber states (along with Slovakia and Spain) with the highest exemption 
gap (over 42%).

Examining the Greek policy gap over time (2016–2020) based on Fig-
ure 8.9, we observe a small decrease in its percentage value between 
2016 and 2017, and no change between 2017 and 2018. This rather sta-
bilizing trend was driven by changes in its components in the opposite 
direction, i.e., increases in the rate gap and reductions in the exemption 
gap during the respective years. However, a clear upward trend in all 
gap measures related to policy choices is observed in the subsequent 
years, that is, since 2018. The increase of 2.8% in 2019 may relate to 
the reclassifications of selected food and drink services from the stand-
ard 24% rate to the reduced 13% rate, along with the reclassification of 
domestic gas and electricity from the reduced 13% rate to the super-re-
duced rate of 6% (EC/CASE, 2021). In the following year, the policy gap 
increased even more substantially, i.e., by 4.6 pp, a change largely attrib-
uted to temporary rate cuts on a broad list of goods and services in re-
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sponse to the COVID-19 pandemic effects in 2020 (EC/CASE, 2022).264 
Overall, the C-efficiency of the Greek VAT system was relatively low in 
2020 (37.5%), due to the combined effect of high policy and compliance 
gaps (EC/CASE, 2022), as described above. 

8.3.4. 	� Determinants of the Greek VAT gap and compliance-related 
factors

In general, the empirical literature exploring the factors that are likely to 
affect the VAT gap is rather extensive. At the EU level, a number of studies 
have examined the impact of a variety of economic, social, and institution-

264   For more details, see also Chapter 3.

FIGURE 8.9
VAT policy gap, rate gap, and exemption gap (% of NIR) for Greece, 

2016–2020 

49.7% 48.9% 48.9%
51.7%

9.3% 10.3% 11.2%
13.3% 14.3%

40.4%
38.5% 37.7% 38.4%

42.0%

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

2016 2017 2018 2019 2020

VAT policy gap Rate gap Exemption gap

56.3%

Source: EC/CASE (2022).



285

Specific issues on VAT: Tax shifting on prices/VAT pass-through and VAT gap

al factors on VAT gap measures using data from the EU member states 
(including Greece). In general, these studies exhibit great discrepancies 
in terms of model specification, data, methodology, and results.265 For 
instance, the study of EC/Reckon (2009), using data from 23 EU mem-
ber states over the 2000–2006 period, found that VAT gaps were signif-
icantly higher in countries with weaker legal institutions as well as high-
er perceived levels of corruption. The econometric results presented in 
the 2013 EC/CASE report, for a longer period (2000–2011), showed that 
the VAT gap widened as tax rates increased (at least in countries with 
weaker tax enforcement) and during recessions. Focusing also on the 
2000–2011 period for the 27 EU member states and considering 21 po-
tential determinants of VAT compliance, the empirical study of Zídková 
and Pavel (2016) revealed that decreases in the ratio of VAT revenues 
to GDP and increases in the standard VAT rate, as well as in the differ-
ence between the standard and reduced VAT rates, resulted in a grow-
ing VAT gap. 

The econometric analysis in the 2018 EC/CASE report for 28 EU mem-
ber states and the period 2000–2015 pointed to a number of factors as 
significant drivers of the VAT gap, including the productive structure of the 
economy, unemployment, the dispersion of tax rates, and tax administra-
tion. These results were largely confirmed by the subsequent 2019 EC/
CASE study. The EC/CASE studies that followed in the years 2020–2022 
significantly extended the set of explanatory variables used in the VAT 
gap model, grouping them in four categories, namely, tax policy char-
acteristics, macroeconomic variables, economic structure, and tax fraud 
proxies. The econometric analyses of the 2020 and 2021 EC/CASE re-
ports underlined the role of GDP growth, general government balance, 
and the share of information and technology expenditure over total ad-
ministrative costs in explaining the size of the VAT gap. The last EC/CASE 
study, which reported a significant decline in the EU27 VAT gap in 2020 
following the outbreak of the COVID-19 pandemic, identified government 
policies, and more specifically, the support measures implemented by 

265   Reviews of the empirical evidence on the determinants of the VAT gap are included 
in the relevant studies of EC/Reckon (2009), Zídková and Pavel (2016), and Kelm (2022).
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member states to deal with the pandemic’s effects, as the main driving 
force of the increased compliance. Finally, Kelm (2022), using data from 
21 EU countries over the 2000–2016 period, found that the business cycle 
and the country’s share of intra-EU trade were significant determinants of 
the VAT gap in the EU countries. 

Despite the considerable research at the EU level, the relevant empir-
ical evidence focusing on Greece is rather limited. Using data over the 
1997–2018 period, Eriotis et al. (2021) explored the potential influence of 
12 economic, fiscal, and social factors on the Greek VAT gap measured 
on the basis of the OECD’s VRR indicator, thus capturing revenue loss-
es due to both non-compliance and policy choices. Overall, they provid-
ed empirical evidence on the significant role of five out of the 12 exam-
ined variables in ‘shaping’ the Greek VAT gap. On the one hand, the ratio 
of VAT to total taxes and the number of tax audits were found to decrease 
the Greek VAT gap. On the other hand, the gross value added/GDP ra-
tio, the final government consumption expenditure, and the difference be-
tween the standard and reduced VAT rates appeared to increase the VAT 
gap measure employed in the study. On the basis of their last finding, 
they argued against the use of a ‘significantly-lower-than-the-standard re-
duced VAT rate’, since increasing the difference between the normal rate 
and reduced rates and the existence of zero rates would widen the VAT 
gap (Eriotis et al., 2021). 

In a follow-up study, Christou et al. (2021) examined the potential ef-
fect of the sectoral distribution of the Greek economy on the VAT gap dur-
ing the same period, that is, 1997–2018. To this end, they used the com-
putations of the VRR from Eriotis et al. (2021) as a measure of the Greek 
VAT gap. They also used the value-added shares of the economic sec-
tors to the total value-added as proxies of the relative size of the econom-
ic sectors. In total, fifteen explanatory variables were constructed, corre-
sponding to fifteen economic sectors, based on the NACE rev. 2 statisti-
cal classification of economic activities. Their econometric results showed 
that the relative size of four economic sectors had a significant effect on 
the Greek VAT gap. More specifically, they found that increases in the 
value-added share of the Catering and Accommodation services sector, 
the Public Administration sector, and the Agriculture sector were associ-
ated with increases in the VAT gap, while increases in the relative size of 
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the Manufacturing sector were associated with decreases in the VAT gap. 
The authors explained their results on the grounds of the sector-specific 
and country-specific characteristics of the Greek enterprises and organ-
izations. In particular, the effects of the shares of the Public Administra-
tion and Agriculture sectors leading to VAT gap increases were attributed 
to the fact that all government expenditure is exempt from VAT in Greece 
and to the difficulty of taxing the Agriculture sector, along with a special 
VAT scheme based on exemptions and reduced rates which is applied to 
the agricultural products. Also, the contribution of the Catering and Ac-
commodation services to the Greek VAT gap was attributed to the high 
levels of non-compliance due to tax evasion or even connection with the 
shadow economy. Finally, the effect of the relative size of the industrial 
sector leading to VAT gap decreases was explained on the grounds of the 
accounting practices used by manufacturing firms and the knowledge of 
their tax obligations.

In an attempt to explain the particularly high levels of non-compli-
ance with the tax law in Greece, Kaplanoglou and Rapanos (2013) un-
derscored the role of the structural characteristics of the Greek econ-
omy266 in conjunction with major persistent failures and disfunctions of 
the Greek tax system, including weak tax administration and enforce-
ment mechanisms, inefficient tax collection, and the lack of effective 
dispute resolution mechanisms. Indeed, early evidence provided by 
Kaplanoglou and Newbery (2003) specifically questioned the Greek in-
direct tax structure on the basis of its complexity and flux, which result-
ed in high administration costs, lax tax enforcement, and low compli-
ance. Subsequent relevant studies highlighted the adverse distribution-
al effects of the indirect tax hikes adopted during the Greek economic 
crisis, yet emphasized that it could not be safely argued that the house-
hold indirect tax burden was reduced due to the widespread indirect tax 
evasion implied by the EC’s VAT compliance gap estimates (Kaplano-
glou, 2015; Kaplanoglou and Rapanos, 2018; Kaplanoglou, 2022). Be-
ing also critical of the Greek VAT system, Kalliampakos and Kotzama-

266   The business sector in Greece is dominated by self-employment and micro firms, mak-
ing tax auditing a challenging task for the tax administration.
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ni (2018) proposed a tax reform for Greece comprising a standard VAT 
rate of 20% and a reduced rate of 10%, arguing for its anticipated ef-
fectiveness in terms of increased VAT collectability, on the one hand, 
and anticipated improved compliance due to reduced tax evasion and 
avoidance, on the other hand. 

Another major factor that is considered critical for voluntary tax com-
pliance is the level of trust in national institutions and/or the government, 
which seems to be particularly low in the case of Greece due to perceived 
corruption and the unfairness of the tax system (Kaplanoglou and Rapa-
nos, 2013; Skintzi, 2015). In a more general context, Kaplanoglou et al. 
(2016) examined firms’ tax compliance behavior using experimental data 
from a survey of 550 micro and small enterprises in Greece during 2013. 
Their results suggested that trust in the government plays a much more 
important role than the fear of tax authorities in intended compliance. 
Nevertheless, toughening the profile of tax authorities, that is, the strate-
gy that has been followed in Greece, may be the only viable short-term 
response to increase enforced tax compliance. In a similar line, Tagkal-
akis (2013b) found that the intensification of tax audits in Greece can be 
a useful enforcement tool of tax law contributing to the deterrence of tax 
evasion and to the rise in tax collection efficiency. 

In a different setting, examining the determinants of VAT efficiency –
based on the C-efficiency notion – during 2000–2012 in Greece, Tag-
kalakis (2014a) found a positive relationship between VAT efficiency and 
economic activity, showing that VAT efficiency declines during con-
tractions. Importantly, he identified increased tax evasion as a signif-
icant channel through which adverse economic conditions negative-
ly affect VAT efficiency. Discussing potential policy implications of his 
results, Tagkalakis (2014a) highlighted the need for strengthening the 
tax enforcement mechanism to combat tax evasion, while he appeared 
skeptical about further increasing tax obligations since this would not 
necessarily translate into increased revenue, especially in recession 
periods. Finally, Hondroyiannis and Papaoikonomou (2017) and, more 
recently, Danchev et al. (2020) provided empirical evidence suggesting 
that the greater use of electronic payments in transactions since 2015 
had a significant positive impact on tax compliance boosting fiscal rev-
enues in Greece. 
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8.3.5. 	Concluding remarks

The effective collection of taxes is widely considered a cornerstone of a 
fair taxation system, which is closely related to effective tax administration 
and high tax compliance. Unpaid taxes cause revenue loss in a country’s 
budget, which may adversely affect public spending, sharing of the tax 
burden, and industry competition, limiting the capacity of governments 
to implement their fiscal and economic policies. Thus, understanding the 
scale and causes of the unpaid taxes is crucial in order to properly assess 
and tackle the issue of tax revenue loss. 

Focusing on VAT revenue loss, the credit mechanism underlying the 
VAT collection process makes this indirect tax susceptible to several types 
of fraud, despite the voluntary tax compliance that it is considered to pro-
mote. Indeed, VAT fraud and avoidance cost EU member states’ budg-
ets billions of euros every year, positioning the issue of reducing VAT rev-
enue loss high in policy agendas at national and EU levels. In this direc-
tion, the computation of VAT gap indicators can be very useful and poli-
cy-relevant since they provide information on the tax revenue loss due to 
non-compliance and policy choices. Such indicators may capture reve-
nue loss attributed to a variety of reasons, including deliberate actions of 
taxpayers such as tax fraud, tax evasion and avoidance; unintended ac-
tions such as bankruptcies, financial insolvencies, and miscalculations; 
as well as administrative errors and tax planning failures. 

Although the VAT gap is considered a rough indicator of VAT compli-
ance, there exists a rather high variation in definitions, terminology, and 
measures used to approach this concept depending on the scope, the 
purpose, and the specificities of the relevant analysis. The most com-
monly used relevant concepts are the ‘VAT compliance gap’, ‘VAT poli-
cy gap’, ‘VAT Revenue Ratio’ and the ‘C-efficiency (ratio)’. The ‘VAT com-
pliance gap’ is used to measure revenue losses due to non-compliance, 
while the ‘VAT policy gap’ measures foregone revenues due to policy 
choices reflected in the design of the VAT system. The ‘VAT Revenue Ra-
tio’ and the ‘C-efficiency (ratio)’ refer to the overall performance of a VAT 
system in capturing revenue losses due to both non-compliance and pol-
icy choices. From a methodological perspective, VAT gaps can be quan-
tified using ‘top-down’ approaches, which are based on aggregate (mac-
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ro-level) data sources, and ‘bottom-up’ approaches, which are based on 
micro-level data sources. Most studies employ ‘top-down’ approaches, 
since ‘bottom-up’ approaches suffer from limitations related to data and 
the high cost of execution. The VAT gap estimates provided in the annu-
al EC/CASE reports use ‘top-down’ approaches and distinguish between 
revenue loss due to non-compliance (VAT compliance gap) and revenue 
loss due to policy choices regarding VAT exemptions, exclusions, and re-
duced rates (VAT policy gap).

The VAT compliance gap recorded for Greece is historically one of the 
largest among the EU27 member states, exhibiting an increasing trend 
over the period 2000–2020, despite several year-to-year fluctuations. The 
particularly high VAT compliance gap values (above 20%) after 2008 were 
largely driven by collapsing revenues, as a result of the strong recession 
in the economy. However, a rather sharp downward trend of the compli-
ance gap measure has been observed since 2017, indicating substan-
tial improvement in compliance, which is largely attributed to the increas-
ing use of electronic payment instruments. According to the most recent-
ly available estimate for 2020, Greece exhibited the fourth largest compli-
ance gap in the EU27, that is, 19.73% with the corresponding measure 
for the EU27 being lower than half, i.e., 9.05%. However, a strong con-
vergence trend is evident in the last years, with the Greek VAT compli-
ance gap shrinking more than three times faster than the corresponding 
EU27 indicator. Regarding foregone revenue due to policy choices, in 
2020, Greece exhibited the second highest policy gap in the EU27, that 
is, 56.3% (EU27 average at 45.8%), of which 14.3% was attributed to re-
duced rates and 42.0% to exemptions. As in most EU member states, the 
policy gap exhibited a substantial increase by 4.6 pp in 2020 compared to 
2019, which was largely attributed to temporary rate cuts on a broad list 
of services as a response to the COVID-19 pandemic effects. The relative-
ly high policy and compliance gaps are reflected in the overall poor per-
formance of the Greek VAT system, as indicated by the rather low C-effi-
ciency indicator (37.5% in 2020).

The empirical literature on the VAT gap determinants, in general, high-
lights a variety of macroeconomic, social, and institutional factors as be-
ing particularly relevant. Limited related evidence from Greece points to a 
number of potential drivers of the Greek VAT gap, including the business 
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cycle, the productive structure of the Greek economy, the number of tax 
audits, and the difference between the standard and the reduced rate. 
In the more general context of tax compliance, related research tends 
to attribute the high levels of non-compliance to the structural charac-
teristics of the Greek economy, in conjunction with major, persistent fail-
ures and dysfunctions of the Greek tax system as well as the complexity 
and frequent changes of VAT laws. Increasing the trust in national institu-
tions and intensifying tax audits and the use of electronic payments are, 
in contrast, found to be important for enhancing VAT compliance and in-
creasing tax revenues. Overall, the analysis in this section shows that de-
spite the improvement that Greece has achieved in reducing VAT evasion 
and fraud in the last years, as reflected in the narrowing of its VAT gap, 
more effort is required in order to increase efficiency in the VAT collection 
mechanisms and boost tax revenues, reducing, at the same time, both 
compliance and administrative costs.
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CONCLUSIONS AND IMPLICATIONS

Given the long-persisting challenges in terms of fiscal aggregates and 
recent public budget developments associated with the COVID-19 pan-
demic in Greece, the investigation of the response of tax revenues to 
prevailing economic conditions and implemented discretionary tax meas-
ures is a vital tax policy component and, undoubtedly, a topic of utmost 
significance for the country. Academics, researchers, and, not least, pol-
icymakers have traditionally engaged in the analysis of tax revenue re-
sponse relations, mainly expressed through the concepts of tax revenue 
buoyancy and elasticity, due to their association with crucial aspects in 
terms of theory, policy and application. Over time, in-depth research has 
concluded that the higher the degree of emphasis on individual – rather  
than total – tax revenues and, especially, on major tax categories, the 
greater the benefit in terms of accuracy and adequacy. Such a conclusion 
clearly implies that, for key tax policy instruments such as the VAT, upon 
which governments have come to heavily rely during times of favorable 
economic conditions as well as during episodes of severe crises and ex-
traordinary disturbances, the subject of revenue buoyancy and elasticity 
should be placed among the top positions of the research agenda of ac-
ademics and policymakers. 

Based on the above considerations, the fundamental research idea 
underlying the present Study is to provide scholars and fiscal authori-
ties with an inclusive framework for a thorough analysis of the response 
of VAT revenues to changes in macroeconomic aggregates and imple-
mented policy measures in Greece, i.e., for a comprehensive analysis 
of VAT revenue buoyancy and elasticity in the country. The offered in-
clusive research setting evolves around the conduction of a battery of 
econometric estimations of VAT revenue buoyancy and elasticity, sup-
ported and reinforced by an in-depth analysis of a number of associat-
ed aspects, with the ensuing conclusions and implications drawn being 
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more than fundamental to the correct understanding and interpretation 
of the empirical evidence. 

Putting the VAT at the center of our research for Greece is justified by 
certain factors, which are analyzed and discussed in detail in the pres-
ent Study and acquire particular importance. These concern, on the one 
hand, the specific defining and structural features of the VAT, which are 
widely recognized as attractive and advantageous, alongside an en-
hanced capability and effectiveness in raising public revenues. On the 
other hand, these factors are associated with the significance of VAT in 
the framework of the common VAT system within the EU – promoting tax 
harmonization and regulated by European and national law – as well as 
by the substantial reliance of the Greek national tax system and Greek fis-
cal policy on VAT. These factors imply that VAT belongs to the most cen-
tral tax categories to be investigated in the context of estimating tax reve-
nue buoyancy and elasticity. The need to focus on VAT is even more en-
hanced by the fact that it acquires such a decisive role in public finance, 
despite several non-negligible points of criticism. The latter mainly con-
cern VAT implementation itself, at the basis of welfare considerations, and 
the way it is designed in praxis, which may partly operate counter to its 
merits and might even hinder the appropriate functioning of the VAT re-
gime in the country. 

For VAT, as for any other tax category, considered in the EU frame-
work, the concepts of buoyancy, which includes the revenue response to 
the implemented DTM, and elasticity, which refers to the response at any 
given tax structure, are naturally linked to the underlying tax regime itself 
and its intertemporal adjustments. This implies that the purposes of the 
present Study are closely related to the choices made by various Greek 
governments with regard to the VAT structure, at any point in time. These 
choices present a powerful tool in the hands of national fiscal authorities 
in order to meet country-specific objectives, since the basic provisions 
enacted by the respective EU framework leave European countries with 
a wide-ranging space to individually design and adjust national VAT re-
gimes. This handling space given to Greek governments (expressed, for 
example, via a multi-rate structure, preferential regimes, frequent changes 
in the legislative framework, including reclassifications and rate changes, 
mainly, rate increases in the last years) has significant implications itself. 
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On the one hand, it ensures the necessary degree of flexibility to achieve 
fiscal and sectoral targets, taking into account not only equity and distri-
butional but also feasibility and practical considerations. It further enables 
adaptability to the dynamic environment and to any extraordinary and ab-
normal economic conditions. On the other hand, it tends to increase com-
plexity, rendering the underlying VAT regime in the country more burden-
some for taxpayers than actually desirable and, thus, endangering its ac-
tual effectiveness, in particular regarding the central goal of raising signif-
icant public revenues. 

The pivotal role of VAT revenues in the public budget arises from our 
analysis with respect to a number of additional aspects associated with 
their relative importance, i.e., as compared to revenues from other tax cat-
egories. This supplementary dimension strengthens the choice of putting 
revenues from VAT at the foreground of the analysis of the present Study 
for Greece by investigating buoyancy and elasticity specifically for this 
revenue category. These aspects basically concern (a) the relative course 
and performance of VAT revenues (whether in volumes, or as a percent-
age of GDP, a share in indirect taxes, a share of GG total tax revenues in-
cluding or excluding SC), (b) the relative reliance of total tax receipts on 
VAT revenues and, as a result, on indirect taxes in Greece (compared to 
other individual tax categories and/or the EU27 and individual European 
countries) during the last two decades, and (c) the relative susceptibili-
ty of VAT revenues to fluctuations in economic conditions and severe un-
foreseen disturbances, such as the prolonged economic crisis in Greece 
and the COVID-19 pandemic. They further relate to two noteworthy obser-
vations: (i) that of a partly convergent and a partly non-convergent path 
of VAT revenues with respect to the course of basic macroeconomic ag-
gregates and GG total tax receipts, and (ii) that of a divergent degree of 
reactivity of VAT revenues to the implemented DTM. All these aspects im-
ply that VAT revenues have come to constitute the principal revenue com-
ponent in more general tax categories, such as indirect and consump-
tion taxes, dominating the corresponding developments and determining 
their relative position in total tax receipts and, as a result, in public reve-
nues as a whole. They further suggest that the principal role played by de-
velopments in VAT revenues forms the basis for significant interventions 
concerning the VAT regime by Greek governments during unfavorable 
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or, more generally, extraordinary economic conditions. More importantly, 
they imply that the extent to which VAT revenues move in line with other 
major macroeconomic and tax aggregates and the way they respond to 
the implemented DTM are not to be considered as self-evident. 

The present Study does not represent a one-dimensional reference, 
but draws, instead, on a plethora of key aspects out of both the associ-
ated conceptual and theoretical framework, but also out of important ob-
servations from central fields of related applications. All these aspects go 
along with major implications not only for the methodological design of 
the present Study but also for any ensuing assessment and interpretation. 
The numerous elements shaping the conceptual framework (e.g., the dis-
tinctive content of the definitions, the role of the size of buoyancy and 
elasticity, the disaggregation between individual categories, the decom-
position of buoyancy and elasticity, the aspect of time, etc.) imply mul-
tidimensionality, away from the very simple notion of one all-applicable 
response number. These elements further suggest interconnectedness 
(e.g., between buoyancy and elasticity, response concepts for the total 
tax system and individual tax categories, decomposed buoyancies and 
elasticities, the long and the short run, benchmark and extended analy-
sis, etc.), which evidently drives, in such a synthetic analysis, all the cor-
responding interpretations. The central elements of the relevant theoret-
ical framework, which integrates the concepts of revenue buoyancy and 
elasticity within certain fundamental taxation and fiscal notions – such as 
the adequacy criterion of the revenue yield (involving the long-standing 
discussion on stability versus flexibility, and extending to the differentia-
tion between the long and the short run) and compensatory finance and 
policy (involving the controversy on compensatory budget effects caused 
by either automatic or policy adjustments) – imply a certain degree of dis-
tinctiveness in terms of the theoretical background, also to be taken into 
account in the process of interpretation. A number of important observa-
tions from central fields of related applications, which integrate the con-
cepts of revenue buoyancy and elasticity – such as revenue forecasting 
and the discussion on discretionary versus automatic components (e.g., 
in the context of assessing the potential stabilizing effects of automatic 
stabilizers versus discretionary policy measures, of calculating fiscal mul-
tipliers to assess the effects of fiscal policy on output, and of the cyclical 
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adjustment of the budget balance) – indicate the challenges faced by re-
searchers and policymakers. They imply the need for a more inclusive 
analysis of the two revenue response concepts and, in particular, for a 
much more sophisticated examination than the often-encountered simpli-
fying and approximating assumptions, to avoid inaccurate assessments 
of the fiscal stance, potentially leading to erroneous policy decisions. 

Several conclusions arising from the features and context of the ex-
isting empirical evidence in the related literature are brought to the fore-
ground, indicating great room for improvement and supplementation. 
The apparent richness of research examining the response of revenues 
from VAT (and/or other closely related and similar in conception taxes, 
such as indirect, consumption, sales taxes, and taxes on goods and ser-
vices) to changes in key macroeconomic variables is accompanied by a 
significant degree of heterogeneity (either among groups of countries or 
within individual countries). Broadly heterogenous results imply a consid-
erable degree of incomparability and, hence, inconclusiveness, basical-
ly due to the underlying discrepancies in terms of the data used, method-
ologies employed, and periods of time under investigation. In-depth en-
gagement with the respective empirical research, through a thorough re-
view of the associated findings, leads to the additional conclusion of a 
non-negligible degree of selectivity (e.g., emphasis is frequently put only 
on more general tax categories, only on buoyancy or elasticity, only on 
the long or the short run, ignoring asymmetries and stability considera-
tions, etc.), often on the basis of restrictions and limitations faced. Such 
selectivity, however, implies that the reported evidence is, in most cas-
es, neither exhaustive nor comprehensive enough, providing only partial 
and limited coverage of the underlying subject. The validity of these as-
certainments is evidently not counteracted by the empirical evidence of-
fered in the related literature for the case of Greece, for which the exist-
ing research for VAT revenue buoyancy and elasticity remains, overall, in-
sufficient and scarce. More importantly, the occurrence of the COVID-19 
pandemic, with its severe repercussions for the course of VAT revenues 
and major macroeconomic aggregates, not incorporated in already exist-
ing empirical literature, implies the need for updated and more extended 
research, focusing and analyzing in detail any potential impact on the un-
derlying response relations. 
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The conclusions drawn in the above and their associated implications 
dictate the line of methodological reasoning and shape the economet-
ric framework for unfolding the multi-dimensional and comprehensive 
empirical analysis of VAT revenue buoyancy and elasticity for Greece in 
the present Study, aiming to satisfy the objectives set and ensure a ma-
jor degree of contributiveness across several dimensions. To this end, 
the interpretation of the ensuing empirical evidence is intrinsically linked 
not only to the time period under investigation (2000 to 2022), which 
includes the prolonged severe economic crisis and the period of the 
COVID-19 pandemic, but also to the quarterly frequency of the underly-
ing data and the estimation procedure employed. The interpretation of 
the empirical results is further inherently associated with the methodo-
logical cornerstones of the empirical application, such as (a) the disag-
gregated framework investigating the individual category of VAT, (b) the 
separate analysis of buoyancy and elasticity, taking into account the role 
of DTM, (c) the distinction between the one-step and the decomposi-
tion approach, (d) the analytical consideration of time dimension issues 
such as: the distinction between the long and the short run; the investi-
gation of potential ECT asymmetry, COVID-19, lockdown, business cy-
cle, and growth effects; and the employed stability and consistency anal-
yses, and (e) the conducted robustness checks. 

The obtained extensive and robust estimates of VAT revenue buoy-
ancy and elasticity, which are consistent with economic rationales, vali-
date the methodological choices made and lead to crucial conclusions 
with vital implications for policymaking. Also very importantly, they pro-
vide essential indications as to the role severe crises and, especially, 
sudden extraordinary disturbances can exert on the response relations 
under examination. 

Long-run estimation empirical results obtained for the total period un-
der investigation, i.e., the time period from the first quarter of 2000 to 
the last quarter of 2022, in combination with the findings from the sta-
bility analysis (for buoyancy relations), indicate: (i) a less than propor-
tional overall and endogenous VAT revenue response relation to chang-
es in GDP (via both the one-step and decomposition approaches), (ii) a 
proportional overall and endogenous VAT revenue response relation to 
changes in the tax base (i.e., private consumption), and (iii) a neutral ef-
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fect on VAT revenues of the investigated standard and reduced rate in-
creases. As a result, they clearly imply the following: 

	– The unity (and, hence, the proportionality) assumption should 
by no means be unanimously taken as a given. This validates the 
choice to investigate in detail the distinctive underlying response 
relations via both the one-step and the decomposition approach 
and proves that this is the appropriate method to obtain reliable 
evidence for any period under investigation.

	– Caution is needed when interpreting any proportionality or 
non-proportionality (in the upward or downward direction) find-
ing of the VAT revenue response to GDP changes, depending on 
whether the reference is to the upward or the downward phase 
of the cycle and on the duration of any of these phases. This val-
idates the assertion that the desirability of high buoyancy and/or 
elasticity is not self-evident and depends on a number of impor-
tant factors to be taken into account.

	– It should not be taken for granted that complementing the endog-
enous relation with the implementation of a number of VAT stand-
ard and reduced rate increases will necessarily lead, in terms of 
fiscal sustainability, to additional fiscal balance effects in the long 
run. This validates the necessity to examine VAT revenue buoy-
ancy and elasticity separately, in order to perform a more com-
prehensive analysis and discern crucial information on the role of 
the implemented DTM. 

	– Governments should pay more attention to relations considered 
to lie within the scope of policy and more under their control, such 
as the relation between VAT revenues and their base, and de-
pending on the targets set and the size of the corresponding re-
sponse measure, they should be ready to resort to additional pol-
icy tools, in case the implemented DTM have not been as effec-
tive as required. This validates the option to apply the decompo-
sition approach, alongside the one-step approach, allowing the 
direct investigation of the relation between VAT revenues and pri-
vate consumption. 
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Short-run estimation empirical results from both benchmark and extend-
ed analysis, in combination with the findings from the consistency analy-
sis, indicate (i) non-negligible differentiations between long and short-run 
relations (expressed through revenue under- or overshooting in the short 
run, i.e., within a quarter, depending on the underlying relation) and a no-
table time period needed for adjustment, and (ii) no additional fluctuations 
in VAT revenues in the short-run caused by the investigated standard and 
reduced rate increases. Most importantly, they prove the utmost signifi-
cance of the impact of the COVID-19 pandemic, which appears to even 
lead to fundamental changes of the otherwise (i.e., if totally excluding the 
COVID-19 effects) valid relations. All these aspects imply the following: 

	– It is clearly inaccurate to confuse or a priori consider as identical 
the results from any short-run analysis to findings from a long-run 
analysis, since different fundamentals drive relations in the two 
time horizons. This validates the necessity for a separate long- 
and short-run VAT revenue response analysis.

	– It should be not considered as a given that complementing the en-
dogenous relation by the implementation of a number of VAT 
standard and reduced rate increases will necessarily turn, in terms 
of fiscal policy stabilization, VAT revenues to a better or worse au-
tomatic stabilizer in the short run. This validates the necessity to ex-
amine VAT revenue buoyancy and elasticity separately also for the 
short run, in order to perform a more comprehensive analysis and 
discern crucial information on the role of the implemented DTM. 

	– The dynamic and ever-changing economic environment, and es-
pecially severe crises and unexpected extraordinary disturbanc-
es, affecting important short-run response relations, such as the 
one between fluctuations in VAT revenues and basic macroeco-
nomic variables and even between fluctuations in major macroe-
conomic aggregates themselves, should be put to the foreground 
in any short-term analysis, to avoid policy conduction on a poten-
tially falsely founded basis. This validates the choice to conduct 
diverse extended and consistency analysis, alongside the bench-
mark one, to be able to discern the way in which major shocks 
may alter apparently otherwise valid associations. 
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Taking all the above into consideration, the present Study principal-
ly documents that a wide-ranging VAT revenue buoyancy and elastici-
ty analysis is absolutely crucial for VAT policy conduction by Greek gov-
ernments. Nevertheless, fiscal authorities targeting a more complete VAT 
policy framework should not view the key findings, hereby provided, in 
isolation from other important VAT-related issues. After all, the VAT sys-
tem is characterized by intrinsic interconnections, as well as several inef-
ficiencies, which in certain cases directly and/or indirectly involve the VAT 
base or the major fiscal aggregate of VAT revenues. This line of reason-
ing suggests that, given the interconnection through the tax base, poli-
cymakers should complement knowledge on the VAT revenue response 
in Greece with detailed information on the issue of the degree of pass-
through of VAT rate changes to prices of goods and services and, as a 
consequence, of the distribution of the tax burden between consumers 
and producers. Information of that kind is expected to be particularly valu-
able for major categories of goods and services (e.g., in terms of weights, 
inherent characteristics, and the sectoral dimension), whether during nor-
mal or during unfavorable and turbulent economic conditions. Such a 
conclusion is implied by the evidence provided in the present Study on 
the under-shifting of 2010–2011 increases in reduced VAT rates on food 
and non-alcoholic beverages prices, with consumers bearing a far larger 
tax burden share than producers. Such information represents a prereq-
uisite for more suitable VAT policymaking, to the degree that any VAT rate 
shifting or VAT burden distribution should not counteract the targeting un-
derlying the implementation of the VAT reforms through non-anticipated 
changes in consumer (and/or producer) behavior and, hence, cause un-
desirable turns in the course and changes in the composition of the tax 
base (possibly, alongside unwanted VAT revenue developments). Based 
on our analysis, the same line of reasoning implies that given the severe 
inadequacies causing substantial VAT revenue losses in Greece, like the 
broad non-compliance with the VAT legislation and the policy-related in-
efficiency in the Greek VAT system, policymakers should combine knowl-
edge on the VAT revenue response in the country with detailed informa-
tion on the VAT gap. Information of that kind, including the conceptual-
ization and quantification of foregone revenues, alongside the vital anal-
ysis of potential causes of non-compliant behavior and policy-related in-
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efficiency in Greece, is certainly a prerequisite for increasing the level of 
collected VAT revenues. Obviously, any policy decision by Greek govern-
ments to intervene with the way VAT revenues respond to changes in ma-
jor macroeconomic aggregates, including any potential DTM implemen-
tation, is inherently associated with and cannot be taken in isolation from 
any policy effort to enhance VAT revenue collection performance, with the 
aim of closing the substantial VAT gap. 

In that direction, digitization can play a pivotal role in assisting tax au-
thorities to reduce tax fraud and avoidance by enhancing the accuracy, 
efficiency, and transparency of tax administration processes. By adopt-
ing digital technologies, tax authorities can implement real-time data col-
lection and monitoring systems, enabling the detection of suspicious pat-
terns or irregularities in taxpayer activities more efficiently. For instance, 
advanced data analytics and artificial intelligence (AI) can be used to 
cross-reference taxpayer information from various sources, identify dis-
crepancies, and flag potential cases of fraud or avoidance. Moreover, 
digitization simplifies tax filing by allowing for automated processes, re-
ducing the likelihood of human error or manipulation in reporting income 
and deductions. Electronic invoicing (e-invoicing) and digital records of 
transactions provide a more transparent and verifiable record of finan-
cial activities. Additionally, blockchain technology can ensure data integ-
rity by preventing unauthorized modifications and enhancing the securi-
ty of tax-related transactions. Overall, these digital tools increase the abil-
ity of tax authorities to prevent, detect, and address tax fraud and avoid-
ance, while fostering a more compliant and transparent tax environment. 
In addition, enhancing tax-payer education and awareness, which can be 
achieved by simplifying tax laws and making tax-related information more 
accessible, as well as fostering a culture of transparency and trust be-
tween taxpayers and the government, can improve voluntary compliance. 
To gain and maintain public confidence, tax systems must be perceived 
as fair, equitable, efficient, and effective.267

Overall, the challenging task of the provision of an inclusive frame-
work for a thorough analysis of the response of VAT revenues to chang-

267   We thank an anonymous referee for the related suggestion.
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es in macroeconomic aggregates and implemented policy measures in 
Greece, i.e., of a comprehensive analysis of VAT revenue buoyancy and 
elasticity, would not be complete without setting out a number of more 
general, but still vital, implications, justifying the recommendation of cer-
tain directions for policy and associated research conduction: 

	– One of the central implications ensuing from the in-depth analy-
sis of the present Study is that the more precise, thorough, and 
sophisticated the knowledge and understanding becomes on the 
way VAT revenues respond to changes in macroeconomic aggre-
gates and policy measures in Greece, the more targeted and effi-
cient the involvement of policymakers with VAT revenue response 
relations will be. In that sense, Greek governments are advised 
to rely on robust and accurate evidence on VAT revenue buoy-
ancy and elasticity, resulting from the utilization of all the availa-
ble tools, instruments, and distinct dimensions, with the aim to 
avoid simplifying assumptions and decisions based on generaliz-
ing and approximating results. Otherwise, apart from being inad-
equate in terms of methodological and technical involvement, re-
liance on any incomplete framework would entail a huge risk of 
distorting the decision-making process associated with any field 
of application involving the use of VAT revenue buoyancy and 
elasticity.

	– Perhaps the most straightforward implication of the extensive 
analysis of the present Study is that the more regularly and target-
ed re-estimations and updates of the VAT revenue response re-
lations are conducted, the more reliable the evidence offered will 
be. Past evidence and/or evidence on specific time periods can 
only be time period-indicative and time period-dependent, and 
therefore not necessarily representative of alternative total time 
periods or involved sub-periods of interest from the policy per-
spective. This argument is expected to be reinforced in the cases 
of frequent shifts between prevailing regimes, long-persisting and 
severe crises, as well as extraordinary disturbances. According 
to this line of reasoning, and on the basis of the manifestation of 
the exceptional impact of the COVID-19 pandemic, an important 
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recommendation for Greek governments is to integrate the anal-
ysis of revenue buoyancy and elasticity within a system of contin-
uous assessment and monitoring, including the consideration of 
potentially underlying structural changes. This will ensure more 
prompt and adequate adaptation and adjustment to a dynamic 
and constantly evolving economic environment. 

	– A more general key implication is that the more complete the rev-
enue response analysis becomes in its total, the more accurate 
the assessment process and the procedure of choosing between 
potential areas of intervention will be. As a result, a strong recom-
mendation to Greek governments is to make sure that detailed 
evidence on revenue buoyancy and elasticity is provided not only 
for the key category of the VAT but for all individual tax catego-
ries, or at least for the major and most important ones. The acqui-
sition of complete evidence creates the necessary relativity per-
spective for governments, allowing for an assessment of the rel-
ative importance of a stronger or weaker endogenous VAT reve-
nue response to changes in central macroeconomic aggregates 
and the relative space left for further intervention and implemen-
tation of measures related to the VAT.

	– A more far-reaching implication is that the more the results from 
a comprehensive and updated analysis on VAT (and, obviously, 
any other tax category) revenue buoyancy and elasticity are inte-
grated into the general policy targeting of any Greek government 
as economic conditions evolve (especially to the degree that they 
concern the possible impact of policy measures), the higher the 
compatibility among the individual elements of the overall policy-
making process in the country will be, increasing overall policy 
effectiveness and limiting policy failure. Therefore, Greek govern-
ments are advised to create mechanisms that strengthen the con-
nection between all the relevant research and decision-making 
centers to minimize or even eliminate the risk of potentially neu-
tralizing or even counteracting effects. By limiting offsetting out-
comes in terms of any broader revenue raising, tax, sectoral and/
or structural, equity, and distributional policy goals set as well as 
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in terms of the national obligations for fiscal aggregates in force, 
the ensuing information exchange will restrain the need for ad-
ditional interventions and for even more burdensome measures 
and will, hence, enhance policy efficacy. 

	– Last but not least, due to existing data availability restrictions and 
limitations, the provision of robust estimates of revenue buoyan-
cy and elasticity, consistent with economic rationales, for any 
tax category, is not self-evident and remains a challenging task. 
Consequently, a more technical implication is that the greater 
the ability to provide additional confirmation and deepen any al-
ready established empirical evidence on revenue response re-
lations, the greater the trustworthiness of the associated con-
clusions and interpretations will be. To that end, Greek govern-
ments are strongly advised to guarantee the improvement of rel-
evant data availability, quality, and reliability, including the provi-
sion of consistent quantitative data on the impact of implement-
ed policy measures, through enhanced support for relevant re-
search in terms of both technical and economic assistance. Ev-
idently, all the above-formulated central implications and poli-
cy recommendations are fundamentally linked to the availabili-
ty of relevant data, which represents a prerequisite for any de-
tailed and sophisticated analysis of the endogenous and/or the 
overall response of tax revenues to changes in major macroe-
conomic variables. 

As far as future research is concerned, first, it is essential to repeat 
the thorough analysis on VAT revenue response relations for the case 
of Greece, as conducted in the present Study, with extended samples. 
To that end, additional observations should be included at the end of 
the sample, potentially encompassing longer periods of ‘economic nor-
mality’ and extending the post-COVID time period as much as possi-
ble, with the aim of conducting comparative exercises. In that way, for 
the purposes of comparative long-run analysis, it will be possible to in-
vestigate the underlying response relations by significantly limiting or 
even totally excluding the prevailing influence of decisive developments, 
such as the deep and prolonged economic crisis, alongside the im-
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posed economic measures and capital controls. For the purposes of 
short-run analysis, and given the detected deviations between short-run 
response relations including and short-run response relations totally ex-
cluding the COVID-19 time period, it will be feasible to obtain addition-
al evidence on the question of whether the pandemic has actually exert-
ed a more persistent effect on the underlying short-run relations or its 
impact has gradually faded out and pre-COVID response relations have 
been re-established. Second, it is crucial to complement the inclusive 
revenue response analysis framework provided in this Study for VAT by 
corresponding individual analyses for all major tax categories. Combin-
ing these disaggregated-level analyses will provide knowledge on the 
tax revenue response in Greece on an aggregate level, i.e., for the to-
tal tax system, and enable conclusions on the potential necessity for in-
tervention as a whole. Apparent revenue-generating weaknesses in the 
case of one tax category, for example, may be counterbalanced by cor-
responding strengths in the cases of other tax categories, rendering any 
intervention unnecessary. Even in the event of inevitable intervention, 
the combination of the disaggregated-level analyses will enhance the in-
tervention precision and adequacy and, thus, improve the overall effec-
tiveness of tax policy implementation. 

Third, given the significance in terms of policy of the specific issues 
examined in the present Study, the related analyses could motivate 
further research (a) associating buoyancy findings with the impact of 
potential changes in VAT rates, and (b) examining VAT-gap determi-
nants.268 More specifically, with respect to (a), within the pass-through 
context and taking into consideration data availability issues, explor-
ing the effects of potential changes, e.g., a reduction of the VAT rate in 
Greece, on prices and VAT revenues (based on buoyancy estimates) for 
important categories of goods, such as food, could provide insightful 
guidance for fiscal policymaking. Finally, with respect to (b) and given 
the high levels of non-compliance with the VAT regulations in Greece, 
undertaking a sound econometric analysis on the potential antecedents 
of the VAT gap would constitute an interesting and useful direction for 

268   We thank an anonymous referee for the related suggestions.
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future research. To the extent that the availability of data would enable 
a proper empirical investigation of the issue, a variety of macroeconom-
ic, structural, and policy-related factors could be considered as poten-
tial determinants of the Greek VAT gap, including the business cycle, 
sectoral characteristics, the VAT structure and exemptions, the efficien-
cy of VAT administration and collection mechanisms, and the VAT eva-
sion and fraud.
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APPENDIX B

Policy initiatives to enhance tax compliance in Greece:

	• According to a 2010 Law,269 consumers of goods and services were 
not allowed to make payments greater than 1.500€ in cash (the 
amount was reduced to 500€ in 2017270). In addition, to reinforce tax 
compliance, the government offered tax cuts to tax-payers based on 
receipts for the goods and services they purchased.

	• In 2017, the General Secretariat of Public Revenue was replaced by the 
Independent Authority for Public Revenue (IAPR).271 The IAPR is only 
subject to parliamentary scrutiny and enjoys operational independ-
ence, and administrative and financial autonomy. Its mission is to de-
termine, certify, and collect tax, customs, and other public revenues.272

	• In 2017, the installation of card terminals (POS) became mandatory 
for businesses and professionals of several sectors corresponding to 
a list of specific Activity Code Numbers (KADs).273 

	• In 2021, myDATA (my Digital Accounting & Tax Application), an elec-
tronic transaction-based reporting regime platform, was launched, 
introducing e-invoicing and e-bookkeeping.274

	• In September 2023, the Council Directive 2021/514 was incorporat-
ed into the national legislation, extending the administrative coopera-
tion between Greek tax authorities and the tax authorities of the other 
member states of the EU as far as the VAT and other indirect taxes 
are concerned.275

269   Law 3842/2010.
270   Law 4446/2016.
271   Law 4389/2016.
272   <https://www.aade.gr/en/aade/mission-responsibilities>. 
273   Law 4446/2016.
274   For the relevant legislation, see <https://www.aade.gr/mydata-ilektronika-biblia-aade/
mydata-shetikes-diataxeis>. 
275   Law 5047/2023.

https://www.aade.gr/en/aade/mission-responsibilities
https://www.aade.gr/mydata-ilektronika-biblia-aade/mydata-shetikes-diataxeis
https://www.aade.gr/mydata-ilektronika-biblia-aade/mydata-shetikes-diataxeis
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