CHAPTER FIFTEEN

COMMODITY TAXES—OUTPUT AND
PRICE EFFECTS

In this chapter we shall study

seneral) commodity taxes (e.g., excist duty or sales tax) op the
rices and production of the goods taxed and how the taxes are ’
‘Onsequently shared by the purchasers and sup

' pliers of the goods,
D making the analysis we shall take the expenditure side of the
>udget as given and also ignore the effscts of the tax

the partial effects of (non-

~displaceq
‘esources on the other parts of the economy. The controversy op
‘he total price-output effects of general commodity taxes will be

liscussed in Appendix V.

C The goods on which taxes are imposed may be Produced undey
lifferent conditions of competition, namely, perfect competition,
monopoly, oligopoly or monopolistic competition. The adjust.
nents of price and output following levy of the tax will be

lifferent according to the nature of competition in the goods
narket.

. Adjustments under Perfect Competition : Under condj.
ions of parfect competition the incidence of a commodity tax
lepends upon the elasticity of demand and of supply of the pro-
luct taxed. More specifically, we may get the following results
f commodity taxes according to the elasticity of demand and
*lasticity of supply of products in question.

(a) If the demand curve of a commodity is perfectly inelastic,
‘he price of the commodity rises by the full amount of the
‘ax and the supply of the commodity remains unchanged. Under
‘he circumstances, the whole of the tax is borne by the purchasers
of the taxed commodity.

(b) If the demand curve of commodity is perfectly elastic, the
price of the commodity taxed does not rise at all and the wh'ole
f the tax is paid by the producers/suppliers of the commodity.
Jnder the circumstances, there is no shifting of the tax forward to
he purchasers.
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C\@) If the sup»ly of commodity is perf_’ectly inela.stic-, there will

be no increase in price or decrease in supply following the levy of

the commodity tax and the whole of the tax will be absorbed by

- th‘?:)"p;’;'i;s; supply curve is perfectly elastic, the price.e of the

taxed commodity will rise by the full amount of the tax.; in oth.er

Wwords, under the circumstances, the whole o'f the tax will be shif-
ted on to the purchasers of the goods in question.
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(f) Given the demand schedule for a commodity, the greater
the elasticity of supply, the greater will be the increase in price
and the greater will be the decrease in the supply of the commo-
dity taxed.’ This may be illustrated in Figure 26 where dd and
S are the demand and supply schedules of the commodityin ques-
tion and, as a result, O4 is the amount supplied of the commgo-
dity and 4B is the price thereof. Now, if a tax equal to GD s
imposed per unit of the commodity produced or sold, the amount

5'

v

FIGURE 26

supplied will be reduced to OC, the HD portion of the tax will be
paid by the purchasers of the products in the form of increased
price and HG portion of the tax will be paid by the suppliers in
the form of decreased sales proceeds per unit of output. If, how-
ever, the supply schedule is more inelastic, being S’S’ instead of
SS, the fall in the output supplicd following the levy of the same
amount of tax, namely, IF(=GD) will be to OF, but OE=0C. The
increase in the price in the latter case will be by JF, but JF<HD.
Hence we find that the more the supply of a commodity is in-
elastic, the smaller will bs the increase in price and the less will
be the decrease in supply of the commodity taxed.

(g) [ From the above it follows that the less the elasticity of
demand’and the greater the elasticity of supply of a commodity.
the greater will be the increase in price following the levy of a
commodity tax and the greater therefore will be the shifting of the
tax to the épnsumers.
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dule will rise to CB and the price will rise to OE, i.e., it will rise
by CE. This the increase in price will be equal to half the
increase in cost and, since the increase in cost in this case i equal
to increase in tax, the increase in price will also be equal to half
the increase in tax (since, geometrically, CE=1DC). Therefore, we
may get the following results regarding the rise in monopoly price
when the demand schedule is a straight line :

[In what follows AP, AC and AT denote respectively increase
in price, increace in cost and increase in tax.]
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If the item taxed is produced under conditions of constant re..
turns we shall have

AP=3}AC
AC=AT
LHP=3AT
AP<AT
If the item is produced under conditions of decreasing returng
(i.e., if the marginal cost curve rises in the relevant range) we
shall have
AP=3iAC
or, 2AP=/C
AC<AT (because of the rising cost curve)
or, 2AP< AT
L OAP<iAT
o I
If the taxed item is produced under conditions of in~reasing
returns (i.e., if the marginal cost curve is falling in the relevant

range) we shall have

AP=iAC
or, 2AP=AC
AC>AT (bscause of the falling cost curve)
or, 2AP>AT
1 S AP=AAT
i 5 AP=AT

| <<
/ Thus we find that under conditions of constant or decreasing
returns the increase in price under monop>ly will always be less
than the tax, while under conditions of increasing returns the
increase in post-tax price may be greater than, equal to or less
than the increase in the tax depending upon the rate at which
the cost line falls with the increase in output.

The general principle enunciated above that the increase in
monopoly price will be half the increase in tax if the demand
function is linear and the marginal cost is constant may be
illustrated by an example. Suppose the demand function of a
monopolist irm is P=100-0'01Q and the total cost function is
C=500 + 30,000, where Pis price, Qis quantity and Cis total
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-7 wue monOpolist.
nopolist to Pass on ¢y

mosy Profitap|e for

Ko* ];owﬂ that it does not pay the mo
8 tax to the consumer—rather it jg
10' e‘his price by only Re. 0:05 p,
ralsm the pre-tax situation,
P=100 - 001 0
TR = PQ = 100Q -0°01 02,
total revenye, ‘
MR = d(TR)/dQ ~ d(PQ)/d

=100 0:02Q where i
’ MR ATOine
revenue. 'S marginal

C=5CQ + 30,000
MC=dC/dQ =50 (since d*CldQ* =0, MC
'8 constant), where MCis marginal cost.
T 18 maximised when MR = MC, i.e., when
100 - 0:020 =50
1.e., 0=2500, where 7 is total profit.
P=100 - 001 (2,500) "
=75 (in p.)
m=TR - TC=PQ - 50Q — 30,000
=175(2,500) - 50(2,500) — 30,000
=Rs. 325:00.
In the after-tax situation, _
C=500Q + 100+ 30,000
dC/dQ =60
r 1s maximised when
100 - 0020 =60.
Working out as before,
Q =2,000.
P=380p.
n=Rs. 100°00.
Therefore the situations before and after'the tax are follows :

e fuly
him g

where TR is

Before Tax After Tax
Tax 0 10
Output 2,500 2,000
Price 15 30
Profit 325 100

Thus the increase in price=1/2 tax. The reader may work out

h;ﬁ MNIrM Awrnacema 1 _ __ 1 _ _ .Y . ML, *_ __ _ 4 _ o _a_ ——a
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rf.rhc oligopolist increases his price, others
< prices and hence, in this case. there wtll be a

?r ]:‘si:f ,.::“\Ialflﬁi;rhfhzxo';:;:;Cf)lnf 'h_e kink in the demand Curve 4
curve of the ol by p ,VerCC S{ands, the marginal

. - o gnpo 1st has a discontinuous range at the
!ng price. Hence if the marginal cost curve shifts upw e
ing t(rc levy of the tax but cuts the marginal revenuepc ar-d roj'low‘
the d:_scnntinuous range of the latter, there will be no “l_r\e Within
the price of the product nor will there be any fall in tl;lcreasg -
supphcd) This is jillustrated jn Figure 28 where Ape gy
average revenue curve of the oligopolist with a Kink ft )LS o
ADEF is the marginal revenue curve with a discontinuous “nd
DE which is cut by the pre-tax marginal cost curve CC rsang‘e -
OM is the equilibrium output and MP is the price. The im ;) -l-hat
of a tax increases the oligopolist’s cost and raises the margilr)latslItlon
schedule from CC to C’'C’, but since C’C’ cuts ADEF in the disccoost
tinuous range, namely, DE there will not be any change either inz;

the price of the product charged or in the supply thereof. Ip
Price
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€mand curve may shift frq rd to, sz o tas,
accordingly be raised to the new point of k,inlc:y,sl‘)
i _ . Sin
ship 1.s Very common in an oligopolistic industry, t
be shifted rather instantane o

1d follow
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P leftwa and price may

1V. Adj
conditiofs Jl‘ﬁtmrﬁ’éloﬁgﬁific Aclznmopd-is-uc Competition :( Under
) Petition, in equilibrium, the
average cost is equal to the average revenue (in the falling ,ran e
of the latter) and as such when the average cost is raised followii
the levy of the tax, some firms just at the margin incur losses ani
are thereby compelled to gradually leave the line. Thus, in the
longer run, with the exit of the sub-marginal firms the demand
curve of the remaining firms is pushed up and the tax tends to be
shifted to the consumers in the form of higher prices. If the
demand curve becomes more inelas

. tic in the process, the increase
1n price and hence the incidence of the tax on the consumers tend
to be greater.

Certain ot%er considerations, namely the following,
be incorporated in the aforesaid analysis

(@) The demand for and supply of the taxed items will be
affected by the way the government spends the proceeds of the
tax. This may alter the price of the items in question and thus
the ultimate incidence of the tax. -

(b) The government’s taxation and expenditure programmes
may increase or decrease the total demand for factors of produc-
tion. If the demand for the factors of production is reduced,
unemployment may ensue particularly in such lines where the
workers are weak and the incidence of the tax may be shifted
backward to the workers thus affected. A complete shifting of

have to

the tax on the workersis, however, not likely since the unions"

oenerallv have eccalator clances in their waoce acreemente and anv
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( Thus the ultimate incidence

of a commodity 144 de
number of factors, However

» from empiric
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(2) Ina few €ases a portion of the

tax may be absorbeg
through €conomies

of production when output is concentrated in

{ In our above discussion on the shifting and partia] incidence
of commodity taxes we im plicity assumed that a]] such taxes were
specific.)i.e., so much tax per unit of output produced or sold so
/ that the levy of a tax led to a parallel upward shijft of the supply
=, schedule (or what comes to the same thing, a paralle] downward
shift of the demand schedule) of the taxed product jn question,

( We should, however, allow for the bossibility that the tax, e.g., the
I | excise duty, may be ad valorem, )i.e., so much duty on the prodye.

/ tion or sale ofso much valys of the output (so that with the
, increase in the sale there will be a fall in the amount of the tax

{ per unit of output). Wbﬂe[tbis possibility does not alter our
conclusion on the general rules of shifting and incidence) we
- shall, however, see, in what follows, that under different circum-
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: ‘ i ' AC are the pre~-tax average Ireévenue and mafginal a_nd
5:;-" schedules respectively and GH is the margina|
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The levy of a specific excise duty caus?s AR to shify down ) du]e‘
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tax but theoutput and price in the post-tax Sl'tl'l'a'tl.OI% should
ly RJ and JK respectively. If this condition is to pe
opin arginal revenue scheduls in the post-ad-valarem-excise.
then t.he Iz-oﬂgwou]d have to be CO cutting GH at 1, as in the case
duty SIf""’_ﬁc excise duty above, so that the Price-output equilibrium .
-onbespectiad-mlorem-d uty situation is identical with that in the
g po-;c-duty situation. (Note that CO is drawn by joining
pOSt.?:;Itending it onwards untill it cuts the vertical axis at 0.)
Bcl;[ta?f CO is the marginal revenue schedule, OB “;3111;11 be Jfrc
corr;sponding average reverue schedule. OB would, howe ’

Iways cut JK' below N—in the diagram at Q—giving a total
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tax yield in this case equal to POKL. But note that PQKL‘>
g MNKL. Hence the tax receipt in the case of ad valore{n excise
.' duty is greater than in case of equal-output-price specific duty
. under conditions of monopoly.

A Set of General Formulas For Studying the Partial Equili-
brium Incidence of Unit and Ad Valorem Taxes: We can now
derive a setof very useful general formulas for studying the partial-

' equilibrium incidence of unit and ad valorem commodity taxes
under different conditions of competition. The taxes may, for
instance, be either on sales or on production (excise duty). In
order to keep the discussion within limit, we shall assume two
types of competition, namely, (a) pure competition and (&) pure
monopoly. Thus we will have four cases, namely, the following,

in which the incidence of the commodity taxes (sales or excise)
will be studied :

I. Unit tax under pure competition.

2. Unit tax under pure monopoly.

3. Ad valorem tax under pure competition.
4. Advalorem tax under pure monopoly.

The demand function of the firm under study will be of the
type of p=a+bx where pis price, x is output per unit of time,
a(>o0) is the intercept and (b=0) is the slope of the function.
Similarly, the supply (average cost) function of the firm will be
of the type of s=d+ex where s is average cost, xis as before,

d(so) is the intercept and e(=o) is the slope of the function.
We can now derive the set of formulas as follows :

Case I. Unit Tax : Pure Competition
In pre-tax equilibrium,
a+bx=d+ex
x=(d-a)/(b-e).
Substituting the value of x in the demand fy
p=a+{bla-d)}/{e-b).
After tax @ ¢,
a+bx—t=d+ex
x=(d—a+t)/(b—e)
P=a+{ba ~d-1)/{e-b)}.

nction,




