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ABSTRACT 

This note computes revenue-maximising tax rates in personal income taxes in the presence of con­
sumption taxes. It finds that the traditional Laffer analysis, which neglects the effects of marginal tax 
rates on consumption, overestimates the magnitude of revenue-maximising tax rates. The bias caused 
by this oversight is computed. 
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1.   INTRODUCCIÓN 
The so-called Laffer curve embodies the well-established proposition that maximum tax revenue is 
reached somewhere between 0 and 100 per cent of marginal tax rates. As the literature has shown, 
this result stems from the interaction of two opposing effects: the mechanical and the behavioural ef­
fects caused by marginal tax rate alterations1. The former captures, in the absence of any behavioural 
reaction, the pure arithmetical change in tax revenue, whereas the latter quantifies the revenue 
change due to the impact of marginal tax rates on economic activity. Although the notion of the Laffer 
curve is applicable to any tax as well as to the tax system as a whole, most of the empirical and theo­
retical work on the Laffer curve has focused on personal income taxation (PIT). However, the tradi­
tional formulation of the Laffer curve in PIT has omitted the impact of marginal tax rates on 
consumption2. As long as PIT marginal tax rates modify household disposable income and therefore 
taxable consumption, changes in PIT marginal tax rates also alter the tax revenue from consumption. 
This oversight has important implications for the graphical profile of the Laffer curve and on the magni­
tude of the revenue-maximising marginal tax rates. In this note the computation of revenue­
maximising tax rates is remodelled in order to take into consideration the impact of PIT marginal tax 
rates on consumption tax revenue. 

2.   MODEL AND RESULTS 
Let us assume an economy that levies taxes on personal income and on consumption according to 
the following setting: 

1.- TY = TY(y, Ƀ) is the personal income tax function, where  y is taxable income and ߞ is the applicable 
tax schedule, defined in terms of a vector of increasing marginal tax rates ɒሬԦ = (ɒ0, ɒ1, … , ɒk) and a set 
of sequential thresholds AሬሬԦ = (a0, a1, … , ak). 

2- TC = TC(V, ɑ) represents the consumption tax function, defined on disposable income, V = yെ TY , 
according to a set of tax-inclusive rates, including VAT and excises, levied on the Q categories of 
goods and services exchanged in the economy, ɑԦ = ൫t1, t2, … , tq൯. 

Given this general outline, if an individual taxpayer, i , earns taxable income, yi, has an average pro­
pensity to consume ɖi, and his total consumption, Ci, is distributed among the Q existing goods accord-

C
ing to the weights w i , su  that w qi

q ch qi = and σwqi = 1, then, replicating Creedy and Gemmell 
Ci 

(2006), his or her total tax liability as a consumer as well as an income generator will be TTi = TYi + 
TCi , where:

ܶ = ߬ ݅൫ݕ
Ԣ

ܻ݅ ݇ ݅ െ ܽ݇݅൯[1] 

and 

݅ܥܶ = ݅ߙ ή ݅ݕ ൣ െ ܻܶ ݅ ൧[2] 

in which ɒki and aԢki denote, respectively, the marginal tax rate and the effective threshold of the tax 
bracket into which the taxpayer’s taxable income falls and Ƚi represents the taxpayer’s effective tax 
rate on consumption - i.e. Ƚ Q

i = ɖi ή σq=1 wqi tq–. The analytical expression for the effective threshold is 
ɒ

aԢ jെɒ= σkെ1 a ή ൬ jെ1
ki j= 
	 j ൰ 3

0 .
ɒki
	

                                                                
1 Using different approaches, Saez (2004), Giertz (2009), Creedy (2011, chapter 13) and Saez et al. (2012) present detailed 
discussions on this issue. 
2 In a recent paper by Carey et al. (2015) the implications of changes in the consumption tax rate on the elasticity of taxable 
income (ETI) is explored. For the case of a quasi-linear utility function, these authors find that ETI is unaffected by the level of 
the consumption tax rate. This, however, does not imply that the PIT Laffer curve is also unaffected. A microeconomic computa­
tion of the Laffer Curve for the Spanish Personal Income Tax can be found in Sanz (2016). 
3 As highlighted by Creedy and Gemmell (2006), equation [1] and the analytical expression of the effective threshold result 
directly from rearranging the expression: 
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2.1 The Laffer curve 

The so-called Laffer curve can be characterised by identifying its peak. This locus of maximum reve­
nue meets the following elas

ɒ

ticity condition . Therefore, when consumption and income 
taxes are simultaneously taken into account, the m

Tti ,ɒ

ax
k 

ki 

ߟ = െ

i

ή ߟ

mum tax bill paid by an individual taxpayer when 
his or marginal tax rate, , changes will be reached

ܶ

 when4: 

vel

ݕܶ ߬݇

where ߟ and ߟ are, respecti y, th

݅ ݅

e elas

ܶ
ܿ݅

݅ݕ
ܶܿ ݅ ߬݇݅

[3] 

spect to 
ܶ

the
݇߬݅ݕ

 PIT
݅

 mar
ܶܿ ݅߬݇݅

ticity of PIT and consumption tax revenue with re­
ginal t

ߟ

ax rate.

= 

 T

ݕ

he f

െ ܽ

orm

െ ቆ

er, as

ݕ

 obt

ቇ ή

ained 

߬

by Cr

ή

ee

ߟ 

dy (2011, page 277) and Creedy 
and Gemmell (2014), can be express

ݕܶ ݅ ,߬݇݅ ݕ
݅

ed as

Ԣ
݇

:
݅
Ԣ  

݇݅

݅ െ ܽ݇݅ ݅ݕ െ ܽ݇݅ ൫1 െ ߬݇݅൯
 

 
ݕ
݅ ,ቀ1െ߬ ቁ

where the latter is derived from [2] after some mathematical manipulation a
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- see Appendix-: 

ܿܶߟ ݅ ,߬݇݅  

As a consequence, when incom

=

e and c

െ
൫1 + ߙߟ  ݅

ons

ܸ
݅ ,ܸ݅ ݇

݅

um

൯ ή ߬

ption t

ή ൤ݕ  

 i ɒk
LI+C 

ax

݅ ή ߟ

es

ݕ

 ar

݅ቀ1െ߬

e c

݇݅ ቁ

ons

+ (

id

ݕ

er

݅ െ ܽ

ed, 

݇)

the r

൨

elevant (Laffer) reve­
nue-maximising marginal tax rate for taxpayer , 

i 
, will be given by: 

߬
൬1െ

ܽ ܽ

ܮ

݇
݅
൰ήݕߟെ1 ݇ െ1

݇
ܥ+ܫ =

ݕ ݅ ,ቀ1െ߬݇ ቁ
െ݅ߙήቀ1+݅ߙߟ ,ܸ

݅
݅ ቁή቎1+൬1െ݅ݕ

൰ήݕߟ
݅ ,ቀ1െ߬݇݅

ቁ
቏

݅
1+ቐ൬1െ

ܽ
ݕ
݇
݅
൰ήߟെ1

 

ݕ
 
െ݅ߙήቀ1+݅ߙߟ ,ܸ݅ቁή቎1+൬1െ

ܽ
ݕ
݇
݅
൰ήݕߟെ1

 

[4]

݅ ,ቀ1െ߬ ቁ ݅ ,ቀ1െ߬ ቁ 
቏ቑ

However, standard Laffer analysis neglects the im

݇݅

pact of PIT marginal tax

݇݅

 rates on consumption, 
which implies

߬

 assuming that . This restricted and unrealistic assumption implies that stan­

dard practice

݇

 c
+ܫܮ

om
ܥ

putes reven

Ʉ

ue-
Tci ɒ

m
k 

ax

= 0

imising tax rates, ɒk
LI 
i 
, using equation [5], instead of  the correct 

expression, 
݅

, as given in equati

߬

on [

=

4]: 


ܮ 
	
൬1െ

ܽ
ݕ
݇൰ήߟെ1

݇
ܫ

݅
ݕ
݅ ,ቀ1െ߬ ቁ

݅

As a result, dismissing the behavioural ef

1+

f

൬1െ

݇
ܽ

݅

ݕ
݇

 

݅
൰ήݕߟെ1

ect of PIT

݅ ,ቀ

߬ െ

 

1െ߬݇ ቁ

[5] 

݅




െ  ߬ =

marginal tax rates on consumption generates 
biased revenue-maximising tax rates. To be specific, the nex

݇
ܥ+ܫܮ ܫ  

ήቀ
݇
ܮ
 

݅ߙ ݅ߙߟ+1 ,ܸ

t condition holds:

݅ ቁ

݅ ݅
ቌ1+൬1െ

ܽ݇൰ήߟെ1

 

݅ݕ ݕ
݅ ,ቀ1െ߬݇

݅ ߙ ,ܸ

[6] 

and consequently the following proposition can be stated:
 
݅
ቁ 
ቍήቂ1െߙ ήቀ1+ߟ ݅ ݅ቁቃ

Proposition 1: if Ƚi > 0 the neglect of the effects of
overestimates the peak of the PIT Laffer curve, Lk

I L
k 

 inc
I+C 

ome taxation
i

 on co
, as long as 1

1+Ʉ

nsumption tax revenue
 

Ƚ ,V
.

Ʉ = 0

ɒ > ɒ < Ƚ
i i 

݇
ܶ = െ෍ ܽ ή߬ ή ݕ ൫߬ െ ߬ ൯+ ߬ ή ݕ) െ ܽ )

s

ܻ݅  

h repres i

݇݅

ent cati

݅ ݅  

whic  formally the appl on of the tax schedul
݆=1 

e t

݆

o tax

݆

abl

݆െ

e i

1

ncom

݇

e, . 

݅ ݇

4 This derives directly from the fact that 

y

and , see the Appendix. 

ɄTti ,ɒki = T
y

i
T i ή ɄT

Tc
y ,ɒk + 

i

ti i i Tti 
ή ɄTci ,ɒki . For the explicit form of the elasticity functions ɄTyi ,ɒki 

ɄTc ,ɒki i 

— 6 —  



 

  
   

  

  
  

 
 

 
 

 

 
  

  
  

 
  

 

 

 

 

 

 

 

 

 

 

 

 
  

                                                                
      

Instituto de Estudios Fiscales

1Note that Ƚi < 1+ɄȽ 
is a mild condition, since the regular range of actual effective tax rates on con-

i ,V i 
sumption are well below that boundary. Thus, according to proposition 1, commonly computed reve­
nue-maximising tax rates, ɒLI , are misleading as they are higher than the actual revenue-maximising k 

tax rates, ɒLI+C . In other words, if consumption tax revenue is taken into account, then maximum tax k 
revenue is reached at lower PIT marginal tax rates than otherwise. As a consequence, revenue fore­
casting is overestimated and the “prohibitive range” of the Laffer curve is wider than normally as­
sumed. 

By way of illustration for the case of Spain, the left-hand side of the graph in Figure 1 exhibits the
Laffer curves for the median Spanish taxpayer in 20085. Both Laffer curves, regarding and neglecting
consumption tax revenue (VAT+Excises), are depicted. As shown, taking account of consumption tax
revenue reduces PIT revenue-maximising tax rates from 0.598 to 0.556, shrinks the available tax
revenue set and expands the “prohibitive” area of the relevant Laffer curve. As a result, misguided 
revenue forecasts follow. As depicted in the right-hand side of the graph in Figure 1, for an equipropor­
tional increase in 2008 marginal tax rates, revenue miscalculation rises with the level of income. Table 
1 displays the median difference generated in the computation of Laffer marginal tax rates on 578,157 
Spanish taxpaying units. These data contain information regarding the magnitude and nature of the
incomes of 578,157 taxpaying units, as well as the composition of their consumption with regard to
262 distinct goods. The Appendix briefly describes the data used. As Table 1 displays for the whole 
country, the median difference reached 6.7 percentage points which represents over 20% in relative
terms. This median bias varies according to the background peculiarities of the taxpayer, such as the 
level of income, the region of residence or the size of the tax unit. These figures indicate that Laffer 
marginal tax rates are significantly overestimated in Spain when the impact of PIT marginal tax rates
on consumption tax revenue is omitted. 

Figure 1.
 
Impact of consumption tax revenue on PIT Laffer curves and total tax revenue (simulation)
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5This median Spanish taxpayer in 2008 is characterised by the following parameter values ɄȽ i ,Vi = 0.1150, Ƚi = 0.0863,
Ʉyi ,(1െɒki ) = 0.67. 
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Table 1.
 
Median values of the distribution of maximising-tax rate difference due to neglecting the influence of PIT 


marginal rates on consumption tax revenue (2008).


࢏࢑࣎)
െ ࡯+ࡵࡸ ࢏࢑࣎

( ࡵࡸ

࢏࢑࣎)
െ ࡯+ࡵࡸ ࢏࢑࣎

( ࡵࡸ

࢏࢑࣎
࡯+ࡵࡸ

Whole tax population -6.7 20.78 

By tax brackets (2008) in € 

0 - 17,707.20 -4.8 
17,707.20 – 33,007.20 -7.9 
33,007.20  - 53.407,20 -8.6 

> 53.407,20 -6.5 

8.95 
36.34 
55.96 
18.99 

By region of residence 

Andalusia -7.3 
Aragon -6.5 
Asturias -7.3 

Balearic Islands -6.5 
Canary Islands -6.7 

Cantabria -7.1 
Castile and León -6.6 

Castile-La Mancha -6.7 
Catalonia -6.2 

Valencian Community -6.7 
Extremadura -7.4 

Galicia -7.0 
Madrid -6.5 
Murcia -7.3 

La Rioja -6.5 
Ceuta and Melilla -7.8 

22.77 
21.13 
26.54 
18.66 
20.14 
23.44 
20.44 
19.36 
19.90 
18.86 
20.71 
21.23 
20.93 
20.36 
18.78 
29.13 

By size of tax unit 

One family member -6.5 
Two family members -6.8 

Three family members -7.0 
Four family members -6.9 

Five or more family members -7.0 

21.05 
22.11 
21.06 
20.14 
18.66
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3.   CONCLUSION 
This note models how consumption taxes may affect the revenue power of the tax system when PIT
marginal tax rates change. It is found that not taking into consideration the effect of PIT marginal tax 
rates on consumption overestimates the revenue impact of marginal tax rates. This implies that the 
reported standard revenue-maximising tax rates, the so-called Laffer tax rates, are systematically
higher than the actual Laffer tax rates, that is to say they are higher than those which take account of
consumption tax revenue. This result has significant implications for personal income tax design.
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