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Introduction

This paper focuses on the reVehue~expenditure-activities

of the federal government and evaluates the performance of the
fiscal system on the b331s of estlmates of revenue productivity,
This ' is measured by tax elast101ty and tax buoyancy with the
former takmng ‘account of the automatic response of revenue to
income changes (i.e. revenug increase, excluding the effects of
dlscretlonary change ) and the létﬁer measuring the total
response of tax revenue to changos 1n income (i.e. including
discretionéry cﬁangeé)t :A hlghex ‘tax elasticity is always
pfeferable'in(so:far aévit etables to plan for a higher level
of current expenditufe. 'ﬁOWever for taxes with a lowexr elas-
t1c1ty, additional revenue may be ?Pnerated only through
dlscretlonary changes, thch is reflected in a hipgher buoyancy
of the' tay system,

In Pakistan, empirical investigapions of tax elasticity
and buoyancy have yielded varying results because: of methodolo-
ical-brbblémé The elast1c1ty coefficients for the years

1950-51 to 1957- 5u obtalned by Choudhry [1] on the basis of the-
-”changlng base method” have llmlted policy relevince :because of -
varying elasticity estimates for the different years. ' The
"dummy variable method" used by Khan [4] to eliminate the
effect of discretionary changes took care of only those changes
for which & dummy variable was used. But since the tax struc-
ture underwent frequent changes during this periad;‘not.all the

discretionary changes were accounted for, which casts serious
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doubt on the reliability of the'elastiaity éstimapés; Jeetun
[3] using-ﬁhe'Praﬁt,f@rmula.to»adjustﬁfor”thé_revénue_effécts
of discretionary ;ax_measﬂtes'calculatEdfelasticitiésjbf
Pakistan's tax system for the period 1560-61 to 1975-7¢. This
result, were very different:from those obtained by Khan even
though the data set was the same.

Since reveﬁue,growth'stems both from the growth in base
as. well as from new tax legislation, the builtfin“elasticity
of the tax system has to be first adjusted for all discretion-
ary tax measures. In a situation involving freqhent chanrges
in the tax structure the most relevent and practically useful
techniques for gstimating elasticity of taxes are (i) the
Divisia Index method, and {ii) the Proportional Adjustment
method.

In this paper the elasticity and buoyarcy of Pakistan's
federal tax system have been estimated for the years 1571-72 to
1982-83 by using the Divisia Index method and the Proportional
Adjustment method.  The size of the elasticity estimates of
the total tax as well as of its components have been analysed
and compared with the buoyancy measures. The variance between
Ehe buoyancy and elasticity estimates for individual taxas
has also been explained. TFinally, the estimates of buoyancies
:with respect . .to individual taxes are compared with the corre-
sponding expenditure;ﬁuoyanciGS'to evaluate the revenue pérfor-
mance of the fiscal system, = All the-data-hévé,beéﬁftﬁkenafrom

(6], [10], [11] and {12].



Measuiement of Elasticity

Two methods, viz, the'Divisia'Index method andjthe Proporm
tional Adjuatment metbod bave been used to 1solate the etfect
of discretlondry changes on agfregate ‘tax revenue  The flxst
'method utilizes tlme- ieries data on Lhe various taxes end is
particularly helvful where rcliaLle information aboub discrﬁ~
 tionary chanaes is not avamlable On the other hand, when data
6n discretionafy change are available the Proportiohal Adjust-~
ment method.yieldSFBéttef cstimates of dLscr@twonary change [2].
In Pakistan, however,: precise data on the dlscr(t;onary chanpos
introduced so far are not alwuys avallabl@ given tho |
complexity of the tax rate structure (in particula; that pert-
aining to intermational trade) which is madéQeVehrmOre intri-
cate by changes in“the tax base.’ By using the twovmethods
-together the effect of 'nonwtangiblef:factorc llko tax evasion,
tax exempting investments étc. on the tax ejforr carn q],o be

accounted for 2

Divisdia Index (PT) Hethod

The (DI) nethod of measuring the revenue effects of dis-
cretionary changes is widely used for méaQUriﬁg technical change
and isolating the effect of exogenous factor on a variable. 1In
this paper the DIM has been used to esti mate tax elast1c1tv by
isolating the automatic growth of~re§enua‘frpm.1ts total growth.

Following Chaudhry [2]| we estimate tax elasticity as follows:

l'I'he estimates of discretionary changes are available only from Rudget
Speacheé [9] and Annual Budget Statement [8] from 1971-72 to 1982-83.

2For a detailed exposition of the two methods sece Choudhry [2]
Mansfield [5], and Prest [13]
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The,starting proint is an aggregate tax function

T (t) = x(8), oo xm(E)5 E (1)
where T denotes the aggregate tax yield;'xi denotes the proxy
tax base for the K catagories of taxes and the time variable t
is a proxy. for discretionary'tax'measﬁres. The ‘effect of dis-
Cretionary rax chanyes.at’time t dare obtained by takihg the

logarlthm of the tav funCtLOﬁ ‘differentiating with respect to

time, and rearran01n9 the terms we pet the following. oquatlon

ft(t) _hey s @ nm X A (2)
F(e) Ty — =TED x; (€)
Setting fi(t) xl(t) - Bi(t)
i 4€3)

and ft(t) - D(t)
£(t) B(t)

where D(t) is the Divisia Index of discretionary tax chenges

equation (2) can be rewritten as:

Ble) = T(r) 5 BQ(t) 0 e (3)
OGN A ()

Integrating equation (3) over the interval (o,n) we get

the index of discretionavy tax revemie

n i, (£)
ggg% {TE:;]CXP (—i%1 g B, (t) £) (4)

When equation (4) is normalized by setting D(o)

M

D(n) cat be viewed as the index of revenue growth stemﬁing
»frombdiscretionary tax measures at time.(n)‘ Replaciﬁé si(t)
by a é{(t), whighfis,a form of the WQighEed averagé»of“Si(t),
where weights are the ratios of the instantancous rates of

growth of the bases to‘their average rates of'growth in the
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time imterval (o,n), and takinz the loparithm we get

N k b . ' x. (n) !
log D(n) = 1og‘%$glw_u b3 Bi log| ==——|. D ST (5)
[ty ia | lXi(O)J

- VWhere log D(m) is the. index of discretionary tax measures.
To obtein the elasticity estimates the index of discretionary
tax measures is adjusted by using the following formula.

r.—:b_loﬂ D(n) """b’:-.'b,~)n-' ...... .;-u--‘oo‘....snn((")
Log x(n)/x (o)

where r = Tax clasticity
b = Tax buoyancy, obtaincd by regredsing actual tax reve-
- nue on GDP using logarithmic form of the equation.
log D(n)= Divisia Index of discretionary tax revenues.

log x{n)/x(o) = Index of automatic growth of proxy tax base,

Proportional Adjustment Method (PAM)

:-By this methoé elasticity has been calculated as in
Mansfield [5] by filrst preparing a preliminary-series of adjust-
ed tax yield and subtracting from the actuél yield tﬁe estimated
effect of discrétionary tax charges. Next; the series is
further adjusted by excluding the continuing impact of each
discretionary change on future year's tax yields as giﬁen in

equation (7).

2 .
1] , T]—.’. T3 ,-L.z
where

Ty, Ty ---- T, represent actual tax yields for a series
of n years,

1} indicates the jth year's actual tax yield
adjusted to the tax structure that existed
in the year i. .
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In equation (7) the adjusted tax yield is obtained by
multiplying the actual tax yield with a factor sequencé, each
element of which, represents the effect of automatic tax
changes. Finally, Tij is regressed on GDP to yield the elasti-

city estimates.

DISCRETIONARY AND AUTOMATIC GROWTH OF TAX
REVENUE

To measure the revenue effect of digeretionary changes on
the different taxes we use the following equation which has been

derived earlier.

- ®, (n) .
o= T (1‘!) k a . _]. e . (5 t )
where _
" ) _ fi(t) xi(t)
B is the weighted average of B8, defined as — 40

The left-hand side of equation (5') measures discretionary
tax growth. The first component of the right hand side measurcs
total tax growth and the second represents automatic growth of
taxes.

The results reported in Table 1 show that with a few
exceptions almost all the gorwth in the various taxes stenred from
endogenous factors., This is reflected in the overwhelming

contribution of automatic tax growth to total growth.
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Table 1

Decomposition of Total Growth into Discretionanry
and Automatice Guowith (1971-72 Zo
1982-83)

(Percentage per Annum)

Total Growth Growth in Tax Revenue due tc¢
Tax Catagory of Tax Discretionary Change
Revenues , change ~_in base
All taxes 2,154 -0.177 2,331
Indirect taxes 2,207 . ~-0.171 2.378
Excise tax . 1.6807 -0,147 1.954
Sales tax - 1.95¢6 -0.,126 2.062
Import duties 2,692 _ ~0.109 2,001
Export duties -0.869 - 3.341 ~b,21
Direct taxes 1,955 o ~0.022 1.978
Corporation tax 2.£05 ' 0.249 2.556
1.028

Income tax 1.233 0,205

On the other hand, the revenue effect of discretionary chanpes
in the various taxes has either been extremely smal].a as in
the case of éorporation faxes or negative. The only exception
is that of export duties in which case discretionary taxicbangas
yielded substantialvaddigional.revenue, thanks both to upward
revision of tax rates and to the introduction of some new taxes,
This result would hold even when allowancé is made for the over-
estimation of discretidnary growth by the Divisia Index Method
ariéingvfrom'excessive statutory tax changes.3-HOwever, because
of the adverse movement of automatic factors the total growth of
export duties was negative,

The negative effect of discretionary changes on"revenue,
barticularly‘in the case of indirect taxes, led to relatively
lower values of tawx revenue buoyancy and elasticity. These are

analysed in greater detail in the next section.

3Due to this factor the efficiency of estimation of the DIM is not
effected because during the Seventies, the discretionary changes for export
duties were not many even though the impact on aggregate revenue was sub-
stantial.
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BLASTICITY 1™ BUGYANCY OF- 72X
POVEIITL

As explained above the elasticity estlmatcs are obtainpd
by. e11m1nat1n? the: e f@cto of dlscrttlonary chanwﬂs on buoyancy

s

estimates using a discretionary change Dlvisia Indax transform-
ation} It‘follows that the larger is the elewment of iiscre-
tionary change in tax revenue the greater will be the variance
between elasticity and byoyancy. In case discretionary changes
add to total revenue the difference between the total anc auto-
matic growth of tax revenue will be positive and viec VQfsé if
new tax legislation reduces tax revenue.

The two elasticity estimates obtained by using the PAM
and DIM and the buoyancfg estimates for various taxes piven in
Table II show that for total tax the elasticity was greater
than unity and higher than buoyancy. This exnlains that while
a growing rxonortton of incremcuntal income has been trﬂnoferred
to the governmrent in the form of tax revenues as tax base grows,
the role of discfetionary changes was wot very substantial in
raising additional revenue. In fact, discretionary chanpes had
an adverse effect on the growth of acpregate tax revenue aé
reflected in the value of tax clasticity exceeding that of
buoyancy. With the exception of corporation tax and export

duties this was true for all the other componants of total tax

revenue.

4
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Table 1T

Elasiticdties and Buoyancies of Federal Taxes

Elasticlity

Buoyancy

Tax DIM PAM B Co-efficient P
Total taxes s 1.25 1.20 - 0.99 1.16 0.99
' (36.25) (43.86)
Iindirect taxes 1.25 1.18 0.97 1..15 0.99
(21.76) (24.08)
Fxeigse tax 1.13 1.07 0.98 1.05 .98
(24.73) (21.,86)
Sales tax 1.22 1.1 0.9¢ 1.15 0.99
: (22.17) (27.73)
Import duty 1.54 1.56 0.98 1.48 0.98
(21.88) (25,443 _
Export duty -2.39  -0.72  0.54  -0.64 0.35
‘ (3.48) (2.31)
Direct taxes 1,22 1.24  0.92 1.21 0.92
(10.99) (11,07)
Corporation tax 1.75 1.73 0.88 1.88 0,80
; (4,98 ‘ (6.99)
Income tax 0,78 0.71  0.71 0.69 0.81
(4.98) (5.49)

Noie: values in brackets are t-values.
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A number of other observations can be made on the basis
of the figures in Table IL. First, the low buoyancies of the
income tax and export duties has adversely effected the over-
all buoyancy of the total tax whdse other components are
fairly buoyant. Second, thé highér buoyangy'of direct taxes
despite the less than unity income tax buoyancy was due to the
extrémely-High,bﬁoyancy of the Corporation tay which was also
the largest contributor to the overall tax buoyancy. Third,
the negative buoyancy of exmnort cuties shows that the effect of
automatic growth factors Waé.negative and exceeded the effect
caused by positive &iSCretionary changes, This is also ref-
lected ih the higher buoyancy of export duties as compared with
their elasticity. Fourth, the contribution of additioh&l reve-
nue to total tax generated thtough discretionary changes (through
increased tax rates and the bfoademing of the tax base) was hot
enough to offsct the decline in revenﬁe due to export duties and
the adverse effect on revenuevcf an income tax elasticity of
less than unity (which implies an adverse effect on the income
tax ratio over ﬁime). In other words, the rise in the tax
ratio during thé years from 1971-72 to 1979-%0 woulé have been
faster had it not been for tﬁe negative influénéé‘df the
discretionary changes (see [7]). Fifth, the impoft duties,
which are the largest sourcs of tax revenue in Pakistan, had a
high elasticity of over 1.5. This points to a weakness in the
overall tax structure in so far as there is an excessive de-
pendence on aﬁ unstakle source'of revenue which contributed

substantially to revenue growth.
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DECOMPOSTITION OF ELASTICITIES
To obtain a closer picture of the performance of the
fiscal syétem, taiﬁelasticity can be evaluated as the weighted
average of thé elastiéities Qf its various ébmponents viz.. the

tax elasticity to the base and base elasticity to income.

g_x‘%m:’;‘%g, gg__ w:fgg.g_ . e (8)
* X Pk K Y Py
where
T = tax revenue
Y = GDP

i

is proxy base related to individual categpories of
_taxes,

Be

The'decomposition of tax elasticities enables-td idantify
the dynamic as well as the lagoing components of the tax vystaw.
The division of each elasticity estimate 1nto its two elements,
viz, tax elaéticity tovbase and base elasticity to Gbﬁ als&
has important policy implications. In éo far as the “a# fo
base element is controll@d by the govevnment 1t can be lnTlUPﬁ
ced to lmplrL greater elasticity to th@ partlcular tax

The results of decomposition fqr five major types of

taxes are given in Table III.5

>This equality is strictly true when equation (8} is perfectly esti-
mated, i.e. when the R? level of each component of the eguation is 1.00.
Since the elasticities of decomposed elements were obtained ‘separately therc
are differences in the overall elasticities of taxes and the product of the
decomposed elements due to this factor as follows: -income tax (0.78 vs 0.64),
corporation tax (1.75 vs 1.91), import duty (1.54 vs 1. 63), export duty
(=2.39 vs 1.29), Excise tax (1L.13 wvs 1.22), : :
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Table III

Tax-to~-GDP Base-to-GDP Tax-to-Base

Tag Related base elasticity elasticity elasticity

Income tax  Value-added in non-agri-

culture sector 0.78 1.15 0.56
Corporation Value-added in large
tax scale manufacturing sector 1.75 1.09 1.75
Extise tax Value-added in large
scale manufacturing sector ' 1.23 1.09 1.12
Inport duty Value of imports 1,54 1.37 1,19
Export duty Value of exports -2.39 0.90 ~1.44

Table IIT shows that the low elasticity of income tax
stemmedfprimariiy from the low value of the tax to base elasti-
city since the Dbase to GLP elasticity of 1,15 was fairly high
pointing to a relatiVely faster income base growth with respect
to GDP. The impact on the income tax elasticity would ha#é been .
poéiﬁive and substantial if tax revenue from this source had
grown at least in the same proportion as the base. Tor a variety
of reasons,.which may include losc of revenue dUE to tax evasion,
the growtﬁ in tax collection was 1éss than proportionate to the
expanding base whigh is rgflected in the lower tax to base
elasticity.

In the case of corporatioh tax the ezpansioﬁ'in.the‘tax
base was only slightly faster than the growth of GDP,fandAalmost
all the contribution to the higher tax to GDP elastigity'was
provided by the tax to baéé elasticity, whichsreflectgﬁéﬁ‘upward
revision in the tax rates for theseyco&moditiés. For éxciée

taxes both components contributed almost ecually to the tax to
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GDP elasticity. ' For import duties the base to CGDP elasticity
was the major contributer to the higher total elasticity even
though the tax to base elasticity was also quite substantial.
The negative elasticity of export duty was due both to a
relatively slower growth of the export base as well to the ad-

verse effect of the negative tax to base elasticity.

REVENUE PRODUCTIVITY

A comparison of tax and expenditure buoyancies in Table
IV shows that during the years 1271-72 to 1982-§3 revenue pro-
ductivity was not a major problem in Pakistan in so far as the
expenditure buoyancies have been lower than revenue buoyancies
This is an interesting result as it implies that some measure
of success was attained in limiting the growth of current
expenditure below that of taw proceeds. The hisher overall
expenditure buoyancy was therefore, attributable to the faster
growth of capital expenditure., This is substantiated by the
fact that carital expenditure buoyoncy not only exceeded that
of curreﬁt expenditure but of aggregate tax as well,

Table 1V

Buoyancies of Revenues and Expenditure of
the Fedenal Govermment

DegigdgzgeVariable Puoyancy T-Value | R

Tax revenue-GEP 1.16 43,86 0.99
Total expenditure-GDP 1,10 57 .45 0.99
Capital expenditure-CDP 1.17 46.7C 0,29

Current expenditure-CLP 0.99 1a.19 0.%7
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CONCLUSION

The DIM was used to dssess the impact of discretionary
changes on. tax revenue and the results were compared with those
obtained frpmvﬁsiﬁﬁ the PAM. Analysing ﬁhe two estiﬁétes of
elasticity it was found that they did not vary substantially
and gave similar trends. The little difference can he explain-
ed by thé fact that the DIM accounts fof the 'nroduction
offects’ of tax chahges throurh tax base adjustment, while the
PAM adjusts for taw yields against the base yeér tax-rate
structure only. Second, the PAM uses esﬁimates of discretion-
ary tax changes obtained from annual Pudget speeches, which can
vqu fiom the acﬁual figures duc to a ﬁﬁmher of reasons, like
tax evasion, tax exemptingvinvestménté, otc. It was noted
however, that du:ing the Seventiszs, with the exzception of
expdrt‘duties the effect of these factors was only minimal .

Thé décompositiom of elasticity into its wvarious cown-
ponents showed an expanéion in the tax base for nearly all the
categories of taxes combined with positive discretionaxy
changes. The low income tax elasticity with respect to GDP
points to the need for a stronger effort in tax collection at
existing rates and in preventing tax evnéion as well as in
minimizing tax exemptions,

It was found that unlike most other developingléogntriec
the built-in elasticity of Pakistan's tax system was greater
than unity. But for a low buoyancy the tax elasticity would
have éeen even higher. Tax buoyancy exceaded that of eupendi-
ture thanks to the fact that the growth of éurrent expenditure

was limited below that of tax procecds.
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