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A MODEL FOR DESIGNING THE RATc oTRUCTURE OF SALES TaX

A common problem faced by tix adminictretors
in the casz of commodity taxction is to devise a
method to determine the relative rates feor difforont
commoditics. This pancr attempts to ux.mine this iszuw
with respect to sales taxation. The pzpoer compriscs
throu sections: The first briefly daescribes tho exist-
ing criteria suggested in the literature for designing
rate structure and examines the applicability of these
criteria in the Indian situation; the second section
examincs the rate structure of sales tzxation in major
Indian States; and the concluding section attempts to
devise and suggest an operational technique for cvolv-

ing a rate structure appropriats to the Indian context.

Te The Existing Criteria

Broadly, thrso critcria are suggested for cvolv-
ing a tax structures equity, administrative convenience

and efficiency.

The first criterion is in fact based on the
theory of ability-to-pay approach which argues that the
burden of taxation should be shared among the mzmbers
of the society so as to conform to the principle of
justice and equity. Thus this criterion suggests high

tax rate on commodities whose consumption is confined



mainly t2 rich people and a2 low rate 3 those commodities
on which the poor psople expend the major portion »7 their
income. The second criterion is well known, without
which any objective of a ¢ex 1s difficuit to achieve,
thus making it a requisite charecteristic for a goynd

tax structure, The last criterion indicates that the
rate should be levied in such a way as to minimise the

deadweight loss for a given tax revenue,

The first two criteria are clear-cut;it is,
houwever, the last canon which requires some attention.
This criterion of efficient tax structure is dsveloped
by advocating a uniform rate on all commodities so as
to minimise the deadweight loss since the unifoarm rate
does not distort the relative prices of commoditiest
In recent literature on the optimal taxation theory,
it has been shown that the uniform rate is not necessarily
required from the efficiency point of vieuz. Atkinscn
and Stiglitz have set out that the uniform rate is a
desirable feature for an efficient tax structure if all
qoods have thea same demand elasticity for a given labour
supply%, and it is, in fact, a spécial case af optimal
taxation which was exposed tirough Ramsay's UDIk4. 1t
was shown that deadweight loss would be minimum if the
proportional reduction in the compensated demand as a
result of the imposition of a tax is the same for all
commodities. In other words, this rule says that tax
should bas higher on the demand-inelastic goods than on
demand-e 'astic goods. It means that tax shou'ld be
inversely proportional to the value 2f demand elasticities?
This principle is derived in terms of one class of
consumers and ignores the effcects of taxes on
distributional equity. However, this problem is takzn
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care of by taking int: =zccrunt © sdcial welfore Functiong
which c¢onsidts of individual utility functisns., This

formuwntion invo lving *n. zosilal welfare Pyncti oo
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consisting af individual utility fuictivras shrus t
£2r given demand elasticitics, the rat. n 2 good shou td
Bc highcr s3 that the highoer is its share in thz consump-
tion expunditure »f the rich, That is, the maw foomd-
lation takos into account the oguity copoct oF t xes o2
well,

In developing countrics, which are gonerally
lacking in a good data base, the cstimatiosn of optimel
tax rates is 2 formidabls problam. M=2rcover, in those
countrics, the redistributive roslz of taxes is morc

important than the sbjective f merely raising rav;nuc?

States do att8mpt to° achisve thoe redistributive
role of salos tax by introducing variation in the rates
gf tax., Howsver, the uxisting differantial rate
structure does nat appear ty fulfil the very sbjoctive
implicit in having gradstion 3f rztss due to leck of
any rulec for kecping the variatian acriss commzditics.

This is taken up in thc noxt scction.

2, Rate Structura Of sSa'vs Tax in Szme
Indian States

Table 4 #ives infarmation on Salzs tex ratoes an

differunt commaditics in all major Statos. Dvorcll,
States levy iower taxcs °n mass consumption goods than

~

on luxury giads. For example, corcals and puises er

]



texed at not more thean 4 per cent or are fu'ly ocxempted

from the tax in some Statess non-hydrogenatod ediblsz

0ils are subject to rates ranging from 2 per ceat o

& per cent; fish is cxompt frea tax in most States oni

1s texed at the relatively " ow roets of 4 and 6 per cant

in drissa and Madhya Pradesh rospzctivaly, In costrost,
all 'uxdry goods, vaory-

ing from 10 per cent (Punjab) to 20 per cent (Karnatuk;)/.

the highest rates broadly cover

Besides, most States levy a very high rate on liguur,
sych as 25 per cont in Maharashtra and 55 per cent in

Kerala,

Between the lowest and the highest rates, there
exists a wide range of variocus rates. For instance,
Andhra Pradesh Imposes ,3 rates varying from 7 to 18
pecr cent; Bihar has 14 rates varying between 2 and 6
per cent; West Bengal levies 15 rates, varying from 1
per cent to 20 per cent, Tamil Nadu has 14 rates., vary-
ing from 1 per cent to 15 paer cent. The magnitude of
different rates on commoditizs dencnds upon the dogree
of essentiality in the concsumptisn basket of the public.
For instance, toothpaste and powder are taxed at the
rate of B8 per cent to 72 per cent, whoreas aluminium
furnitures, not an essential, are taxed at tha rate of

12 to 15 per cent in various States.

It will be valid to ask why the highest rangs of
tax in the States is from 10 to 20 per cent, for a ¢given
low rate of 4 per cent and less; in other words, 5n what

graunds arec the different magnitudes of rates betwsen the
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lowest and the highest rataes, arrived at. Most
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kean a gradation of ratus with a diffarcnce of 2
g

]

cent, such as, in Orissa iron and steol furniturcs ar
taxcd at the rate of 13 per cent and Ffuraiture Sthor
than iron andg steel at the rate of 12 pir nent. It is
difficu't to understand as to how States intend to achiavs
eguity by impGsing rates with a difference of just one

per cent., That is. States hardly have any conespt oar
principle for designing rate structure so as to expioit
the redistributive role of sales tax. In the next

section we attempt to suggest a normative approach which
can be used as a thumb rule for devising the gradation of
rates from the point of view of the equity objectiva.

3. Designing o Rate | Structure: A Normative Approach

.- v o

Let Yi be the average axpenditure of the ith

expenditure claws; P be the proportion of expenditure

th 1 t
on j commodity by the peaple in the i h eiﬁenditure

lags: ¢ rate nodi ax j .
clagss tj be tho ratz of commodity tax on j commodity

and TRi be the amount of a commadity tax revenus

collected from the people in the ith expenditure class.

Arranging expanditure classss by ascending

order, we have Y, < < € ileeeeresarenrens
» 1 Y2 Y3 AR ..Da.‘Yn.

Using the notations spacified above, TRy » the

amount of a commodity tax collectud from the people in



. th .
the i expenditure cl2ss, <on be 2XpTesstd througn the
following squations

TR. = . R -
1 t1p1'|Yi + tzpi2Yi v R EERE X S tnpinYi (1)
or
b
Y. .2, t.P..
1 3=1"73 ij (1a)

Suppose government thinks that peonle in the
Y;,1 o+ expenditure class should pay tax (25 a propor-
tion of their total expenditure) oy times that of
what people in Y, (the poorest pecoplc in the economy)

pay: That is,

I§2 = a ,?1_
i L
Y2 Y1
.Iié + TR1 (2)
u . el
Y 2
3 Y1
' :
TR - TR1
e 2 @ Ne 1 s
Y. Y,

uhere value of G.l is more than nnN&,; and a1 < J2<

Replacing valuz of TR, in the above equa-

tions gives

<a.

n-
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can be cstimated,

Egquation 3 cun be written
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An empirical exoercise using tha above Formyt o
r

C
2 to show the estimctos afp

-1
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tion is carried out he

tax ratz in twz corcse Tliot, 1otes 2rd computod po L
= - &

two types of major commoditics: css2ntials and nono
cssentials, and in tha sacond casz2, ratls azre Comnmyt 2y
Far three types of commoditics - esscntial, S2MIe g gon.

tial and luxury goods. The excrcisc - dine witp

206 rate 9f ga) .

[}

respact tc Drissa which has-4 per

Kol

tax on varifus kinds of essentials ,

First Case: In the case 2f tuo groups of
commodities. essential and non-essantisl - and of tyo
expanditure classes, equation 4a for the ustimation
t2 - tax rate on luxury goads - for a givin valus of
51 will reduce as shoun below : ¢

(Pyy = Poyde
t, = V_nn--~--uuuil (5)

a,P

(P, = %1712

The value of the numerator in the above
expression will bz positive since the magnitude »f P,‘_,i
is expected to be greatar than Prq and a, > 1 by
assumption. ~Thus, denominator in thd above uxprassion
gives a condition which should be met for a determinate

solution,
p
<-,-

p

(l/l 22&"‘.‘ (58)

12
Although the value of *1  depands upon the
government's yillingness to introduce progressivity in

tax structure to the extent desired, tho velus fixed



should be more then unity but loss tran L,Z/P12 For a

determinate solution of t..

i~J

The proportion of uxpendibire o
puises (considercd asscntial commodities) ant duToo-o

goods (considered none-essential) by fnu T
10
were computed dsing NSSOU consumpticon-expz2icl-

ture data relating to the 38th Round held in 1383,

Thers are 13 expenditure classes. We have assumad

pcople

that people having monthly per capite expenditurc below
Rs. 200 are poor and peoplc having monthly per capita
expenditire above Rs, 209 are rich pzaple. W550
consumption-cxpenditure data are given for urban and
rural arecas saparately, These data wers worked out

for the State as a whole, using samcle popuiantion of
rural and urban arcas across 2xpsnditure clnosses as

weights.

The results arc set out in Tab'le 2, For the
determinate value of tax rates on non-esscntials, the
galue of 4, should be more than ane but less than
3433, The(results shown in tho table indicate that
for a given rate of 4 per cunt on cereals and pu ses,
the rate on durables should be 15, 17, 20 and 22 per-
cent for 1,05, 1.0, .20 and 1.25 values of o, respectively,
That is, in order to a&hisve 1.25 degree of progrossivity
in the tax structure, or ts recqguire rich people to pay
1. 25 times more taxes as proportian 2f thneir totzl
d

alele; to
tax durable at 22 per cent., It also indiccotes that

gxpenditire than what poor people pay, Crissa

(%3]



the same lzvel of nrogrossivit

s

can b zchiocved for oa
given rate of 13 ner cent 90 nor-cssintia e (~rpuualiing
rate on most luxury o29ds in Urisse) hy levying 2

per cent tax on ccereales and cuicss.

Tho following oxorcisc attemits tH show the
computation of the rates 1o the cos: 9F throo groucs

of commooitics.

Second Cases In the casa af three groups of
commodities - essuntial, semi-cssnntial and luxury
goods - Eguatian 4 or 4a for the estimation of rates
t

and t. will redudce as follous @

2 3

b, B Tuy(PyoPag=Pg Pia)+ (Po P ys=Py Pos)+ (PapPas P22P3)1 (6a)

% (P13P3o-Pa3P )+ 9 {PaaPp=P 3Pop) + (Ma5F 00 =PosPa2)

£ £ oy (qu 317P32P 11)“’2("’22P 17P12P25 )+(032 2"jffgp31n (6b)

(p 13P30" F33 )+ '2(p23 12-P ;3P 22) (P33 29"Fo3P30)

In this case essential and l.ixury goods arec the
samg as were taken in the wsarlier two~commodity model.
The group of semi-essential goods consists of edib'z
oils, footwzar, fuel, clothing, mecat and eggs, stc,
Regarding income classes, the class relating to poor

gople is thue same as was taken in the earliser casas.
The rich incame class in tihe zarlier case is divided
into middle-income clagss and rich class in the prasent
case. Middle-income class psopl. are considered to be
those having monthly per capita expenditure more than

Rs. 20{* but less than Rs., 30" and the rich p20ple are



abgove.
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those having monthly per capita sxpenditure 2s. 230 .nd

11

Thne restrictisns on the valuus of o

already spscificd: %4 “and o > o 5 but in the

1

present casc there are tus morc rtustrictions an +he

value of a2 for a given valuc of o s> as to zcaiove

> t2> t1 °

These are as follous:

wa(P23+pzz) Pp1(Pyz+Py )
u11511(p3?+p31) P33(P12+p1¥2hp33(922*921’ ~py3{ P3p*P3q)

< o s S D B B T 1 () P e o g o s e . S e e o S g o . T o s e - — T > . s > - —

P13l Poq*Pp2) =Py P3i+p, )

Rccording to the above restrictions, the value

a for the given value of R0 ¢ 1.05;, 1.10 and

2 1
1. 15 should be betueen 1.37 and 1.67; 1.47 and 1.82, and

150 and 1.96 respectively.

Further, the condition ap > %4 does not ensure
a progressive rate structure since a progreéssive tax is
eharacterised by increasing marginal ratcs. That is,

this assumes:

TR TR TR
_a.‘2, —a,l ....,_-J-’ .---.f...g’. = 82 leﬂ e s 0o ;K-_T.B‘n‘ - & o ;l:_’] (8)
Y2 Y1 Y3 v Y n-1



<Z, < caee < 2

z n-1°*
gudarantze a proegrassive tax structura.

whare This pattirn of a. will
L

o)
-

Equatian 2 duas not Fundomentelly ¢ Ffor
from the abovz uquatian, The relatiznerin betuyean o

and % can bue shawn as fFallzus ¢

(11:81 ;u2=a’|a2? o e s o ;(} = a._a PR

This relationship shows that the following
conditions rzlating to the valuss of %; are required
to have a progrossive commodity tax structures

@p 7 M8y . %37 A585 5 eeee 5 A0 4% apa29022

9

The results are prescated in Table 4.  The
table indicates tha magnitudes of t2 and t. for thc diffcrent
combinations of the values Ofaq and a, as well as those
of as. For oxample, the results indicate that for given
values 3Fa1=1-05 and ﬂ?:?.SD, the cstimatod rates for
semi-essential (t,) and luxury goods (tz) are 11 por cent
and 24 per cent respsctively, This approach also
suggests, if any one of thuse rates is raissd, how other
rates are adjustad to achiesve thg desired degree of

progressivity in the tax structure.

The computation of rates uwith this approach
is very simple. Basic data relating to consumptisn expen-
diture are availablas for vach State separatoly. Hoausver,

a problem arisus 4in grouping of commaditiss., The grouping
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yuld be bassd on price and incs-3 s:izobigitios of

sh- n
the market doemond for goods.  Thoe computation of
elaosticitics i1s noc ¢ simpic task, Siniler proplom

rl

a cs An arriving at diffosront oxaonoiturs classos,.
Ho

o

gvar, a small numbcr 2f groups 9 cimmoditiss and =of

£

axnpenditure class2s, such as tw? or ohro

-y
L
o
@]
I
.
>
i

|

made 90 the basis 2f value judgament. In soit. of

these problams this tuchnigue mey b conesd

i
-
—
{
d
-
-
ct

]
¢

uscful tc sales tax adminlstrators in g

Mo
i

least a2 simple formula for designing a

structure of sales tax.



3e

NOTES AWND RZFERENCES

Hicks;U'\qg71% Public Fir:nce, Czmbridea;
University Press; ond hymon, Jovid N (1?73)
The Economics of Governmental mActivity,

fRhintharté& Winstan.

Sandmo yne (1975). "Optimal Toxatiosng an Introduc -
tion to the Literature®, Journ2l of Public

Econgm%9§_6, DR «~3%e54,

AtkinsonyA,B. and J.E. Stiglitz (1980). Lectures

on_Public Economics, pp. 366-393.

Ramsay yFeP. (1927). A Contribution to the
Theory of Texation®, Econumic Journal, pp.

47"610

This r-sult is darived having : ssumed no-income
cffecty, and cross-clasticities of demand as

ZCTDe

A study using the Indian budget has shown th2t
Ramsayian=-based tax rates fail to accomplish
the redistrivutive rsle of taxes. See: R.Ray-
"On setting Ihdiract Taxes in India using the
Ramsay Approachs Evidence from Houschold Sughet
Data™, Journal of Quantitative Economics, 2, p.

26 1.




10.

11

Liquor is excludad foar snccifyling, the highast
and low:st ratss sincs tha rat: 7 liguor dopends
on prahibition palicy and rrote 3fF oxclssc duty in

the Statzs,

The reason for estimating the rates 3f t,, tq..o
tq with respsct to o given rate of t1 - th2 reate
DH essocntials - 1is this: tha roto 2f salus tax
on cssentials, such as curcals and puls2s, cane
not cxceed the limit specified through Union
lenislation, At present the limit is 4 per

cent,.

There is no specific reason for doeriving the
rates of sales tax for Orissa wnly except that

data for this State wsre readily availablo.

The classification 1is madc on the basis 3f the

poverty line in India.

The reassn Far eguating the oxpenditure class
of Rs. 300 and above with high income class is

chnno> 1n the pattern of oxnenditure

1

a substantin’
of thc people in this expenditure class as
comparad to that in the praceding exponditure

classes.
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Commodity

orools

Faddy

tia,Melda
anaosgii

Fdlscs

Han-hydro-

Gonated oil

Ficc

leat & fisgsh
Gur

Tece leaf
Coffou
Spmiess
Cookod food
Milk fuod
Fire wood
Coal & cake

Kerosaene
superfine

{croscno
inferior

Cuoking gas

4F S

TVAS
&F S
6FS
5FS
5FS
4r S
3F3
4r' S
4F S

4F S

i
T

™

-~ ™
™
w

i

m m m

68
6LS
6L
7FS

4F S
2F 5

7ES

BHR

4F S

1
S

4Fs

4F S
9Fs

4FS
E

6FP
9Fs
9Fs
9F s
6LS
8FS
7LS
4F S
6F S

5FS

4
a

‘8LS

TABLE 4

GUd

m m rm m

m m

10Fs
10FS
6F S
10F S

4Fs
3FSs

3Fs

12F S

" KAR

2F S
2F S
3FS

2F S
4F s

2Fs
E
3Mp
13F S
13FS
5F s
8FS
8FS
6F S
4F S
5Fs

5FS

15F S

4F S
4F s
4F s

4F s
6F S

10FS
EFS
5FS
6Fp
6F S

BFS

4F S
4F S

4F S

15FS

- 16 =

MP

3FS
2.5L5
3F S

2F 5
3FS

3Fs
6F S
3Fs
10FS
10F S
10F S
3Ls
12F S
3Fs
4F S
10F s

RATES OF GENERA. SALES TAX IN STATES

MAH

mom

a

ooy Momm

6FS
BFS
4F s

4FSs

4F S

ORS

415
4FP
4Fs

4Ls
EFS

BFS
4p

4F S
8FS
6F S
egLs
4L5s
BFS

4Fs
8LS

6F S

PJN

4LS
4p
4.5

4.5
7FS

TN

1F S
1F s
2Fs
4F 5
BFS

BFS
6FS
6FS
8FS
10F S
4FS

3FS
E5F g

EFS

up

4FP
4FP
4F 5

4FP
4F s

4Fp

BFP
BFS

BFS.

BFS
5Ls
6F S
4F S
4F S
8FS

BFS

8BFS

uB

™M

m

15F s
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Charcoal - 3FS 6LS NIL £ €EFS EFS 3FS £ BLae Lo E 4L 8 E 8LS
Furnace sil 475 L 8LS 7FS 13F5 ©5F& 3FS 4FS gLS TFS - efS - E ELS
Mrtoh boxos EIS 7FS 9FS E - 3FS 3FS 2FS E 7TFS 41S 8FS 7FS BFS
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Gancs
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garments
Fostwsar 7FS 7FS5 BLS 10F 10FS 7FS 12F5 15FS 10LS 7LS . BLS 8LS 6FS
mwmmmajw. ) 615 4FS 8FS 6FS 3F8S 6FS 10FS BFS 6FS 5L.S 6FS 8BFS 4LS 8FS
MowmmmM o TFS 6LS 11FS 12FS 103DS 10FS 12FS 12FS 10FS 10FS 5FS 12FS 15FS 8FS
uaters
Cement = 10FS 10FS 11FS 12FS 10FS 10FS 12F5 10FS eLs 7FS 12FS 10FS - 12FS
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35,

36,

490.

41,

42

43,

44,

45,

49.

N*WN.

Bullion 2F8§

& Specics

Articles of 2FS
gold and
silver

Luor 3FS
HLQROdm

morble & 1FS
its
products

Articles of €FS
stainlass

steel

Lnodies 6F3
hancdepags
Leather 7F3
goods

£
Suit coses G6FS
& brief

COSESe.

Daomestic 10FS
cloctrical
appliances

Clocks & 10F5
time pieccs

Refrigeratsrs

10FS
Wooden 10FS
furniture
Iron & 10F8S

Stceel safes,
almirahs
& furniture

7FS

6LS

6LS

12FS

13FS

13FS5

12F8

13FS

8LS

10FS

8LS

10LS

12FS

13FS

16FS

12L8

13FS

1,108

15108

12405

15FS

6FS

8405

84DS

4DS

15FS

10FS

10FS

10FS

840DS

TMS

7TMS

7MS

13FS

15F8

13FS

15FS

2FS

5FS

10FS

15FS

10FS

10FS

TFS

10FS

10FS+

15FS

15FS

TFS

12FS

2FS

4FS

16FS

16FS

12FS

12F8

12fF e

12F5

12FS

16FS

16F5

14FS

14FS

2FS

2FS

25FS

15FS

12F5

15F5

10FS

15FS

15FS

12FS

18F5S

12FS

15FS

4LS

13LS
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TABLE 2

Estimated Ratns in the Ci3§ af L&j C-nmoditics and
Tuwo Expunditurs Tlaosses

items Prsportisn of Valua of t uith different viluss oful
bxpenditure uhen t1 =" 4 por cunt
amaong people

Poor Rich 1002 1.05  1.10 1.15 1.20 .25
Cercazls and
Julses «6152 e 2385 4 4 4 4 4 4
Jurables
including X
severage and
cefreshment . 0469 . 1564 14 15 17 18 20 22

TABLE 3

Proportion of Expenditure on Threz Types of Commoditice
in Three Income Classes

— e S g o ——— T —— p— " ey Tt T s s S gy " Wy Y s * o g -

Commodities Poor ' ' ~ Middle

——— — T o —_ > e - e T 4 > T s e ey e

Rirh
Esscntials e6152 (p,.) «2914 (p,.) . 1818 {p
11 P21 39)
Semi-essentials <2536 (912) . 2779 (p22) « 3036 (psg5)
Luxury «0397 (p13) 962 (p,s) . 2210 (p33)

. G = e e are - - — s - - - . o o o
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TABLE ¢4
Fstimatsd Retes in the Cas: of Throz Commsdaltios
b Thzs Bugooriture Closses
{(Por coent)
Joluo of Ratse

,,,,,,,,,,,,, e e = o g e
R ﬁ;__;:_f_fﬁ____-_la -------------------- S W SO
1433 1.05 1040 (1637 min) #= 4 18 22
1438 1.05 1445 4 14 23
1.43 1.05 1450 4 11 24
1.48 1.05 1455 4 2 24
1.52 1.05 1460 (1.67 max) 4 6 25
1. 36 1. 10 1050 (1447 min) 4 24 30
1441 1.10 155 4 18 29
1445 1+ 10 1460 4 14 29
1455 1410 1465 (1.82 max) 4 11 26
1¢ 39 1415 1¢60 (1.56 min) 4 33 47
1443 1. 15 1465 4 24 39
1.48 1415 1.70 4 18 38
1652 1.15" 1475 (1.0F max) 4 14 3€

Notes: *@Ta implies rate of t, is given; and
t

1
*% Figures in parentheses indicate the minimum and maximum
values of a

-2
t3 >t2> t

for @ given value of ) in crder to have

1
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