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Revenue Implications of Changing Industrial Structure: An Empirical Study 

Stephen R. Lewis, Jr. 

This paper explores briefly the relationship among several 

strands of fact and opinion about tax revenue and the changing structure of production, 

and examines the revenue implications of Import replacement and related structural 

changes in ?akistan for the period 1951 to 1964. Low-income countries depend 

heavily on taxes on foreign trade for their government revenue, as has been 

brought out by several studies /4/, /5/, /11/. That low-income countries need 

to develop new means of raising tax revenue is an article of faith among most 

economists analysing the problems of development. The ability and willingness of 

a government to have a reasonably high marginal tax rate isoften used as an 

indicator of the country's efforts to develop. Numerous economists, of whom 

Wolfgang Stolper /23/ is a recent and articulate example, have argued that the 
revenue 

difficulties of raising government tax collections makes the effects of any given 

project an important aspect of the evaluation of alternative projects. Them Isalso 

a considerable body of information and doctrine on the necessity of import sub­

stitution, or replacement of imports by goods produced domestically, as an integral 

S./ I ar.1 grateful to Henry Druton and Benjamin Cohen for 
their comments 3on an earlier version of this paper; to several former colleagues 
at the Pakistan Institute for Development Economics for their criticisms of an 
earlier and more limited attempt at a similar analysis /6/; and to Sara Clark, 
who programmed and supervised the computations. The usual disclaimer applies 
to them all. 
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part both of the industrial ization program and of efforts to avoid balance of 

payments difficulties'in thedevelop"ng c6untries /1/, /17/, /18/. 

There is a basic revenue problem Inherent in the development 

policies used by many low-income countries, particularly relatively open 

economies where imports supply a'large portion of all manufactured goods used 

domestically. Such countries often'have revenue-raising import duties, and 

sometimes domestic excise taxes on similar goods to avoid any protective effect 

of the revenue duty. These duties, often on mass consumption goods such as cloth, 

beer, kerosene, or tobacco, produce substantial portions of government revenue /3/, 

/11/. If the governn;ient raises Import duties on such consumption goods, in an effort 

to encourage their dor.ostic production and to "save foreign exchange," there will 

quite likely be a net loss in government revenue unless the direct taxes on domestic 

incomes generated by the new production plus the indirect taxes on domestic 
I/

output are sufficient to offset the loss in revenue from the reduction of imports. 

As a part of protection and encouragement of industrialization, however, govern­

ments often grant tax holidays to domestic manufacturers, and are also likel y to 

maintain domestic indirect tax rates below import tax rates as a part of the program 

of protection. Finally, many countrles seem inclined to start their import re­

placement programs in the consumer goods industries, which bear hiGher rates of 

import duties and yield the greatest share of government revenue. As import 

replacement occurs, the composition of %r.tsort shifts to the lower duty Items, 

I/ The price elasticity of demand for imports isalso an important
factor in determining the effects of an increase in duties on total duties collected. 
Demand would have to be fairly elastic before increased rates of duty would result 
In decreased duty revenue, however. 
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and revenue per unit of imports will fall. If imports stay the some proportion of 

GNP, domestic taxes must rise more rapidly than GNP to keep the overall 

marginal tax rate from falling below the average tax rate. 

The situation described is complicated further when revenue comes 
from export taxes on a raw material that could be used domestically, such as raw 

cotton and lute in 2aldistan. If industrial growth means that domestic industries 

process a raw material that was previously exported (and taced), the government 

must face a loss in tax revenue unless it taxes the dorestic industry's use of the raw 

material or captures the equivalent revenue through direct taxes on domestic 

factors in the processing industry. 

Section IIsketches the method of analysis used in the empirical
 

study, though details are in Appendix A. 
 Section III gives brief descriptions of
 
Pakistan's industrial growth and of the revenue system. 
 The results of the analysis 

of the effects of structural change on the revenue system are in Section IV. 

II ,\1ethods of Analysing Tax Structure Changes 

The method used to assess the impact of changing structure and 
changing tax rates is quite simple. It consists of holding revenue determinants 

constant at base period levels and allowing them, one by one, to take on end 

period values. The effects of individual determinants are calculated by cor-parison 

of the alternative projections. The detailed procedures ore given in Appendix A, 
but a rough sketch is given here. For example, one asks the question: if the flow 



oftaxes in a later ,eriod remained in the same tatlito tax base as it had in an'its 

earlier period, what would have been the tax revenue In the later period'? 
If TI, and TIare the revenues from indirect taxes on industry i in periods I1 2 

I 

in the same two periods, then the expression: 

T X1 , would give the level of revenue from taxes on I in 

period 2 if the ratio of taxes to output had remained the same. If one knows the 

1 2statutory rates of tax r I, r i, in the same two years, one can adjust tax revenue 
S r I 

figures for changes in rates. E.g., T would be the expression for the 

tax revenue from industry I in period 2 if the statutory rates remained the same as 

in period 1. With epirical knowledge of T's, X's and r's one could calculate 

how much of the change in revenue was due to a change in base, how much to 

changes in ratms, and how much to changes in composition within an industry among 

production of g,,ds with different tax rates. I have taken a change in the effective 

rate of tax (Ti/'(i) in an industry, after adjustment for rate changes, as a measure 

of the effects of changed composition. The change in effective rate, however, 

may be due to other factors, such as a ailure of measured tax rate changes to2/ 
reflect rate changes on important commodities in an industry.­

2/ The ratio of tax collections to output is really a weighted average
of tax rates, while most of the rates used for this study are unweighted averages of 
rates within an industry /20/. The reader may judge for himself the effects of this 
method from the empirical results given below. 



-5-


In addition to changes in rates, base, and composition within 

industries, any.change in the composition of demand or of output among industries 

will produce changes in the composition of tax revenue, so long as tax rates 

vary among industries.. Therefore, one wishes to ask the question: what would 

revenue have been in period 2 if the structure of revenue had remained what it was 

in period 1? This can be done simply by inflating each revenue figure T! in the 

base period by the growth in total industrial output I X1 , or by the total 

X£ Z 

supply (imports plus domestic production, or Zi) of industrial goods, i 

Finally, and most important for the problem of interest here, one 

can explore the effects of import subsfitution. The most widely used definition 

of import substitution isa change in the ratio of competing imports (M .) to total 

supply (Zi) in an industry. Since, in general, the rate of duty on imports, 
TM , will be greater than the rate of tax on domestic output in the sameT-

industry, a change in the ratio of imports to total supply will change the ratio of 

tax collections to flow of product. To assess the impact of import substitution, 

total indirect tax collections on the flow of goods in industry I (T! + T) are 

increased in proportion to total supply in the industry, I- . When the results 

of the latter calculation are compared with projections of the flows of domestic 

and import toxes separately one can find the effects of any change in the shares 

of imports and domestic production in total supply. 
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In addition to changing revenue from indirect taxes on imports and 

on domestic production, one should account for changes in direct domestic taxes 

on the value added in the import-substituting industries. An earlier study on 

Pakistan /8/, following the methods used by Chenery /3/, measured the shares 

of Increased domestic value added that were "due to" import substitution. 

Assuming value added is an appropriate proxy for the direct tax revenue base, 

one could attribute to i.port substitution the same share of the growth in direct 

taxes on manufacturing. The revenue offsets some of the loss of indirect tax 

revenue from import replacement. 

Since a substantial portion of ?akistan's industrial growth has taken 

the form of processinc domestically raw ;*iaterials that were previously exported, 

one must adjust for the decline in taxed exports. This was done by estimating 

the domestic absorption of raw cotton and jute and assuming it to be taxed at the 

same rate as exports actually were. This represents the gross loss of revenue from 

domestic processing. Since much of the output of the jute textile industry, 

especially, isexported, the portion of increased direct tax revenue "due to" 

increased exports was computed, and applied as an offset to the loss in export 

tax revenue. 

Finally, in all cases where statutory rate comparisons can be made 

over time for. individual industries, one can assess the effect of rate changes on the 

tax revenue from the industry, holding import substitution, or the composition of 

demand, or the effective rate of tax in the industry (or the intra-industry cor­

position of output or of imports) constant. A.,pplying the methods listed above in 
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various combinations, one can compute the gains and losses in tax revenue duo to 

changing colaposition of output, ofimports, of domestic demand, and of exports, as 

well as the revenue affect of changes in tax rates. In addition to calculating the 

revenue effects of all these changes, the data are sufficient to compute elasticities 

of tax revenue with respect to tax bases by industry or commodity group, adjusted 

for tax rate changes. Since tax information isoften expressed in the form of 

elasticities, these have also been computed and are given in Section IV. 

III Pakistan's Industrial Growth and Tax Structure 

A few basic facts about structural change in Pakistan are necessary 

before examining the tax structure. In the 1950's income growth in Pakistan 

barely kept ahead of population growth, and food production lagged behind 

growth in population. ?akistan changed fro. a net exporter to a net importor 

of foodgrains. Despite general stagnation, rodern manufacturing industry grew 

at a rate of ten to fitoen percent per year through the decade. This rapid growth was, 

to a large extent, duo to import substitution, or to a change in the ratio of imports 

to total supply in most i.anufacturing industries. Industrial growth was very rapid both 

because the Partition of Dritish India had left ?akistan with practically no rnanu­

facturing capacity and because the trade policy adapted by the government greatly 

protected manufacturing industry relative to agriculture. A substantial portion of 

industrial growth entailed the processing of domestically produced agricultural 
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products (oil seeds, tobacco, sugar, cotton, jute, wool, hides and skins), 

some of which, particularlyjute, cotton, and hides and skins, were previously 

exported in unrnanufactured form. Domestic, products first replaced imports in 

consumer goods, particularly in cotton textiles, sugar, cigarettes, and other 

agriculturally based industries. The cor.position of imports changed from one 

heavily weighted by manufactured consumer goods (which were relatively 

heavily taced) to intermediate manufacturers,capltal goods, and foodgrains. 

The growth rate of agriculture and other non-manufacturing sectors accelerated 
continued to grow rapidly. Imports, which had been virtually constant 

in the 1960's, and manufacturing from 1951/2 to 1959/60 due to stagnant export 

earnings, more than doubled in the first ha If of the 1960's accompanying a sharp 

rise both in foreign aid and in export earnings. j%,Iost manufacturing industries 

did not experience import substitution In the 1960's, since domestic demand and 

import supplies grew at approximately the same rate as domestic production. 

Between 1950 and 1965, even though there was less than one 

per cent per year growth in income per capita, there were substantial changes in 

economic structure. 4'.'4em industry grew at an average rate of fifteen percent 

per year. The saving raee more than doubled (from under 5% to over 10% of 

GNP). The investrent ratio more than tripled (from under 5% to over 15% of CNP). 

The composition oT exports shifted away from -omplete dependence or primary 

goods, though raw jute and cotton still cor.prised over half of export earnings 

in the mid- 1960's. The composition of imports shifted away from manufactured 

consumer goods toward capital goods ind' iron and steel. 
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Some basic characteristics of ?akistan's tax structure given in 

Table I, and they reflect the changing structure of the economy over the period 

1951/2 to 1963/4. The overwhelming dependence on indirect taxes isobvious. 

The major changes in tax structure are (i) the decline in the absolute level of 

export taxes. due both to rate decreases and to rising domestic absorbtion of 

exportables (ii) the sharp increases in indirect taxes on domestic production, (which 

fall mostly on manufactures), (iii) the decline in the absolute amount of import 

taxes in the 1950's (duo largely to changed import composition) and (iv) the sharp 

increase in import taxos in the 1960's, due to increased rates of tax and to 

Increased flows of imports. Taxes on agricultural land increased slowly, and most 

of the growth of direct tax revenue came from income and profits taxes. 

Pakistan used a variety of indirect taxes throughout the period
4/ 

covered by this study.- Imported goods were subject to (i) import duties and 

(ii) sales taxes. Domestically produced goods were subject to sales taxes (often 

at lower rates than for similar goods when imported) and to excise taxes. The 

sales tax law is a general law with major exceptions (manufactured goods produced 

by small establishments, and agricultural goods) and is levied at the manufacturing 

or the wholesaling stage. Excise taxes are levied on particular products, mostly 

3/ The choice of the years is dictated by the availability of data 
on output and on7 detailed indirect tax collections that have been used in earlier 
studies //,/0/. 

4/ The basic law and structure of indirect tax rates in Pakistan 
are analysed byifadhu /20/. 
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Table I. Revenue frou rricnpai %enrr and Provincial Direct and Indirect Taxes (Rs. millions) 

1951/52 1954/55 1959/60 1963/64 

Indirect Taxes on Imports 693.9 461.5, 547.3 1,174.9 

Indirect Taxes on Exports 366.0 128.5 129.9 103.1 

Indirect Taxes on Domestic Production 115.2 263.4 527.2 1,027.3 

Direct Central and Provincial Taxes 272.2 360.1 608.0 041.9 

Total of above 1,440.1 1,221.5 1,812.4 3,147.2 

Indexes 1959/60 = 130 

Taxes on Imports 126.0 04.3 100.0 214.7 

Taxes on Exports 202.4 98.9 100.0 79.4 

Taxes on Domestic Production 21.9 50.0 100.0 194.9 

Direct Central and ?rovlncial Taxes ,.. 60.5 100.0 130.5 

Total of Above 	 79.9 67.4 100.0 173.6 

Percentage 	Distribution 

Taxes on Imports 47.9 37.8 30.2 37.3 

Taxes on Exports 25.3 10.5 .7.2 3.3 

Taxes on Domestic Production 0.0 21.6 29.1 32.6 

Direct Central and Provincial Taxes 10.0 30.1 33.5 26.0 

Total of Above 	 100.0 100.0 100.0 100.0 

Sources: 	 Indirect-tax collections are actuals, unpublished documents from the Statistical 
Office-of the Central Doard of Revenue. Direct taxes'are from/12/and /13/. 

Note; 	 Some miscellaneous taxes are omitted, and the total taxes in the above table are' 
equal to about 90 percent of total ,central and provincial tax revenue. The revenue 
statistics for 'Pakistan are discussed /9/. 1951/52 and 1954/5 are April 1 - March 31 
fiscal years. 1959/60 and 1963/64 are July I - June 30 fiscal years. 



manufactures. 2:'oods are generally exer.iOt, from sales and excise taxes if they 

are exported. Exports of jute, cotton and a few less important products have been 

subject to taxes upon export only. The combination of (i) a highly differentiated
 

tariffs structurei (ii) different rates ;of sales tax both on different goods and, 
 for
 

the same good, on import or domestic production, and (iii) exciseston particular
 

domestic products has led to a wide range of indirect tax rates on different
 

commodities.-


The differentiation of irmport duties isshown in Table II, 
 for 1955/56 

and 1963/6. If these were fully representative of the differential incentives 

for import substitution it is clear that import composition would shift from high 

duty consumer goods to intermediate, and especially producer durable goods. The 

effective rates of tax (i.e. collections divided by flows of taxable product) on 

both imported and domestically produced cor. modities are shown in Table III for 

twenty-three manufacturing industries used here and in other recent studies/7/, 

/8/. There is obviously a wide range of tax rates both on imports and on domestically 

produced goods. In alr.ost every case, the rate of tax on domestically produced 

goods is substantially lower than the rate on imports. There are changes in the 

effective rates of tax over the decade covered by the data, which are caused by 

a combination of (i) changing statutory rates and (ii) changing composition of flows 

5/ Despite this differentiation, however, relative prices in the 
market were not-greatly influenced by market prices but were set primarily by
quantitative import restrictions. This is discussed at length by Pal./15/, /16/1,
Radhu /21/, and Lewis /7/. Since the licenses were not sources of revenue, they
do not concern us here. 



TABLEdI 

Average Rates of Import Duties, by Type of Commodity 

19S5/56 1963/64
 

Consumption Goods 

a) Essential 35% 56% 
b) Semi-luxuries 54, 116 
c) Luxuries 99 142 

Raw Mvaterials for Consumption Goods 

a) Unprocessed 26 30 
b) ?rocessed 43 51 

Raw ia aterials for Capital Goods 

a) Unprocessed 23 31 
b) ?rocessod 33 42 

Capital Goods 

a) Consumer durables 71 89 
b) ;.',achinry and 

Equi mont 14 17 

Source: Radhu /2)/ updated in an unpublished paper dated August 1964. 
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Table Ill. Effective Percentage Rates of Indirect Tax on Imports and Retained Domestic 

Production, 1954/5 and 1963/4 

Effective Tax Rate Effective Tax Rate on 
No. Name of Industry on Imports Retained Domestic Products 

1954/55 1963/64 1954/55 1963/64 

2070 
2091 

Sugar vlfg. 
Edible oils 

97 
12 

42 
4 

12 
7 

20 
8 

2092 Tea Mfg. a 184 62 6 17 
2099 Food N.E.C. 18 26 137 34 
2100 Beverages 511 257 19 53 
2200 
2311 

Tobacco Nlfg. 
Cotton/Other Textiles 

129 
74 

117 
61 

36 
14 

26 
12 

2313 Jute Textiles b b 10 29 
2314 Silk and Art Silk 106 106 0 1 
2500 Furniture/Wood Nlfg. 34 52 12 9 
2700 
2900 

Paper j'lfg. 
Leather/Footwear jfg. 

46 
32 

38 
280 

5 
2 

9 
4 

3000 Rubber/Rubber Mfg. 83 31 11 7 
3150 Soap/'erfumes 23 47 7 25 
3191 ,latches 294 b 25 51 
3199 Chemcals/Pharmaceu­

ticals 01 19 7 6 
3200 Petroleum/Coal M'fg. 71 56 44 112 
3300 Non-. Aetallic .in. 10 19 7 10 
3500 Basic ,iletals/ Products 17 23 1 3 
3600 Miachinery 7 13 0 0 
3700 Electrical Mlachinery/ 

Equipment 16 43 10 10 
3800 
3900 

Transport Equipment 
Mlsc. Pfg. 

30 
0 

37 
39 

c 
6 

2 
3 

a Omits grain and Rice milling.
 

b Imports and duty revenue too small to be identified In statistics.
 

c Lei, than .5%
 

Source: Indirect tax revenue data from unpublished tables of the Central Board of Revenue. 
1954/55 to 1963/64 data are reclassified and published in /0/. 





of imports and of do:;iostic production within industries. 

The Coods yielding the highest levels of revenue in the earliest and 

latest periods am highly concentrated. For domestic indirect taxes, salt (food mfg. 

n.e.c.), cigarettes, and petroleum products each contributed over ten percent, 

and cotton textiles yielded over one-third the revenue from domestic manufacturing 

taxes in 195-4,/55. The distribution was less concentrated by 1963/64: cotton 

textiles and petroleuai products ,ieldine over twenty per cent of domestic tax 

revenue, and tobacco producfs just over ten percent. Sugar refining was next with 

slightly under ten percont. Revenue cor.position from import duties changed m.ore 

sharply, in large part due to the changing composition of imports. In 1954/55, 

sugar, cotton textiles and petroleum products were the major source (almost 60 

per cent) of ir.iport tax revenue, followed by transport equipment and artificial silk 

textiles, which each yielded less than ten percent of revenue. Ten years later, 

transport equipment, r:etals and metal products, petroleum products, electrical 

machinery and equipr.vent, and non-electrical machinery each produced over ten 

percent of import tax revenue, and accounted in total for over two-thirds such 

revenue.
 

With this broad picture of changes in industrial and revenues 

structure as background, the next section attempts to analyse rigorously the growth 

of tax revenue as it relates to the changing rate structure and the changing level 

of underlying flows of goods. 
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IV Empirical Evidence on Tax Revenue and Economic Structure 

The summary results of the analysis of changing tax revenue are 

given Inshort form in Table IV. This table shows the effects on the potential 

revenue in 1963/64 of the several factors influencing direct and indirect tax 

revenue. The taxes this paper deals with were Rs. 2242.2 million, (approximately 

$470 million at the official exchange rate), over two-thirds of central and pro­

vincial direct and indirect tax revenue in that year. The magnitude of the effect 

of economic structure isvery large, as seen in line 0. If tax rates had remained 
6/ 

at their 1954/55 levels,- and if the total flows of goods and related revenue had 

grown proportionally (instead of changing in composition), the level of tax revenue 

in 1963/64 would have been Rs. 778.9 rillion higher than they actually were. 

This amount represents more than one third of actual revenue, and almost half 

(as will be seen) of what revenue would have been had not rates of tax been 

increased. In other words, because tax revenue was based on flows of particular 

goods in particular ways, rather than on flows of goods regardless of source, or 
7/

value added in manufacturing industry,- the changes in economic structure 

resulted In substantially lower revenue. To the extent that the government had 

created the differential tax structures as part of a program to encourage structural 

] Except for export taxes. Tax rates on exports fell. If the export 
tax flow had been valued at the 1954/55 rates, It would have resulted in con­
siderably more loss from the change in structure. 

7/ The loss isslightly larCer if the proxy for the tax base were value 
added in manufiturinr. ?lease note that "loss" is used to convey a lower value of 
revenue than would have occurred had not conditions changed. I omit the 
quotation marks when referring to "losses" in the text. 
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change, its efforts resulted in a major loss of revenue. 

The sources of foregone revenue are given in lines 3 to 7 of Table 

IV. Even if no import substitution had occurred, the changing composition of 

demand away from consumption goods that were more heavily taxed toward producer 

goods that wore more lightly taxed resulted in a loss of almost Rs. 150 million. 

Import substitution, or the changing ratio of imports to domestic production within 

industries, resulted in Rs. 200 million less in indirect tax revenue. Domestic 

processing of taxed exports resulted in a loss of Rs. 64.0 million. Part of the loss, 

(Rs. 43 million) was m.ade up by increased collections of direct tax revenue on 

import-substitutino and export processing activities, but the net loss was still 

about Rs. 300 million. Finally, there was a loss of Rs. 320 million that was due 

to several factors, principally (i) changing composition of output and imports within 

industries away frorm r.ore highly toward r.ore lightly taxed goods, and (ii) evasion 

of taxes, both of which caused the effective rate of tax, adjusted for rate changes, 

to fall over time. 

0/ No adjustment has been made for the fact that processed exportsearn larger anounts of foreign exchange which, when spent on more imports, will
result in larger import duties. While in principle such an adjustment should be made,in practice it would not have been important. The net gain in tax revenue from
processing and exporting tax free and otherwise taxed non-processed export isgiven
byAl + v) F - te/L.where v is the share of value added in gross output of theprocessing inTustry, t. is the average rate of tax on imports, and t. is the rate oftax on exports, With arn average effective rate of import duty of 25% and export dutyof 10%, the f.o.b. value of processed export would have to increase by 40% abovethat of unprocessed exports in order to offset the loss in revenue from the doraistic
processing industries. ?rocessing industries have ten to thirty per cent ratios of valueadded to gross output it domestic prices, and even less at f.o.b. dollar prices, since
export taxes act as irplicitdies to domestic using industries. ;A'Iallon /10/has even suggested that the dollar earnings from given quantities of raw material may belower when processed than when unprocessed, because of the implicit multiple oxch angesystem. In practice v r.iay not be much greater than zero, so the offset to the 
revenue loss would not be very great. 
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TABLE IV. Su.nmary Table. Effects of Structural Changes on Revenue, 

1963/64 (Base Year is 1954/55) 

Rs. ;villion 

1. 	 Actual Revenue, Central and Provincial Direct, and
 
Central Indirect Taxes 3, 147.2
 

2. 	 Actual Revenue, Direct and Indirect Taxes Related 
to ianufacturing 2,242.2 

3. 	 Loss in indirect revenue due to changed composition 

of demand 148.9 

4. 	 Loss in indirect tax revenue due to import substitution 280.0 

5. 	 Loss in indirect tax revenue due to changes in intra­
industry conposition 320.1 

6. 	 Loss in export tax revenue due to domestic processing 
of jute and cotton 64.1 

7. 	 Gain in corporate tax revenue due to import substitution 
and export processing 43.0 

0. 	 Net loss due to changing economic structure 770.9 
9. 	 Gain in revenue duo to rate changes on import and 

domestic taxes 605.5 

10. 	 Loss in revenue duo to lower tax rates on exports 65.3 

11. 	 Net gain in revenue from tax rate changes 540.2 

Source: 	 See Appendix for .iethods and Appendix Tables for details. 
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Though the loss in revenue due to changing structure was substantial, 

there was also an impressive increase in tax revenue that resulted from increased 

rates of indirect taxes. Using the commodity composition and structure of production 

of 1963/64, increased taxes accounted for Rts. 606 million, (Rs. 233 million on 

domestic production, Rts. 373 million on imports). This means that rate increases 

accounted for about one third of total revenue from these taxes in 1963/64. Thc 

lowering of export duties on cotton and jute, however, led to a loss of Rs. 66 

million in revenue at the 1963/64 level of exports, so that the net gain from all rate 

changes was Rs. 54C iaillion ($113 million at the official exchange rate). Despite 

substantial increases in tax rates, then, the loss in potential revenue due to changed 

industrial structure outweighed the net gains from rate changes. 

Studios of industrial growth have shown that a substantial anount 

of import substitution had occurred before 1954/55, at least in the industrics 

for which data were available. Using those data, it was possible to undertake 

the exercise of projocting revenue in 1963/64 with a base period of 1951/52, cover­

ing industries that contributed almost two-thirds of the tax revenue and a larger shqre 

of value added in manufacturing in 1963/64. The detailed results are given in the 

Appendix. The magnitude of revenue losses due to import substitution and extport 

processing is somewhat higher when 1951/52 base is used instead of 1954/55 (a 

net loss of Rs. 496 million out of actual revenue of Rs. 1,446 million). Tho gai n 

due to direct taxes on irmport-substituting and export processing industries is somewhat 

higher than when 1954/55 was used as a base. Losses of potential revenue duo to 
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lower taxes on exports are greater when 1951/52 isused as a base period, though 

this maybe somewhat .isleading since export prices and export tax rates were both 

much higher in 1951/52 than in 1963/64. The net gain in potential. revenue from 

tax rate changes isproportionatly smaller if 1951/52 isused as a base, so that the 

net effects of structural change and tax rate changes produced lower levels of tax 

revenue in 1963/6, than if no import substitution had occurred. 

The approach taken thus far differs from that of examining the 

elasticity of the tax system with respect to national Income /22/. The neglect of 

elasticities isdue in part to the existence of other studies /2/, /14/, /24/ which 

have taken this route in examining ?akistan's tax structure. Broadly spealking, 

these have been fairly aggregative studies, showing low elasticities of tax revenue 

with respect to national income for land taxes, export duties, and import duties, and 

relatively higher elasticities for income and corporation taxes, sales taxes on 

imports and on domaostic production, and excise taxes. The reason for the low 

elasticities of some tces has been recognized as a change in composition of 

commodity flows, principally imports. Yaqub /20/ has disaggregated to the 

commodity level for soveral important products on which domestic excise taxes 

were levied. He found that while excises were elastic with respect to national 

income, their elasticity with respect to the specific commodity base was generally 

below unity. Rab /19/ has found that corporation income taxes from particular 

industries have not been of unit elasticity with respect to value added in those 

industries, and in sone cases seem to have been well below unity. Dy computing 
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the elasticitios of revenue with respect to base (irmports or retained domestic 

production) for each industry, one can more easily examine the reasons (changing 

structure or inelasticity with respect to particular base) for the overall changes9/.
 
in tax revenues. Estir.mates for each industry are given in Table V.-

Two sets of figures are given for import taxes and domestic indirect 

taxes in Table V. "Buoyancy" of tax revenues, as defined by Sahota /22/, is the 

percentage changes in tax revenue unadjusted for rate changes divided by the 

percentage change in the tax base. Elasticity adjusts the tax revenue change for 

any change in rates that might have occurred over the period. The rajority of the 

elasticities both of import taxes and of domestic production taxes are very close to, 

or are greater than, unity. If they had all been unity, all of the decrease in 

potential tax revenue would have been due to the changing composition of deand 

and to import substitution. There are several important industries for which the 

tax revenues were not elastic, which resulted in a loss of potential revenue from 
10/

evasion or from sharp changes in commodity composition within industries. 

9/ The tax used is the tax on all products included in the industry.
The base iseither total imports by industrial origin, or domestic output of the industry
in question. Since different products in the industry are taxed at different rates, 
any change in co.,position of the flow of goods affects the elasticity of tax revenue 
with respect to the total base. In addition, any change in the share of taxes that are 
evaded will affect the elasticity of tax revenue with respect to its base. Both factors 
may be important in explaining the deviations from unity of the elasticities of taxes 
by industry. 

10/ Negative values appear for import taxes on tea and on tobacco 
products, but imports of both were very si;al I and statistical errors my have been 
responsible for the result. Negative values for food products not elsewhere classified 
(principally salt, from the revenue standpoint) and artificial silk textiles have so 
far escaped satisfactory explanation. Both are cases where the tax law has changed, 
resulting in lower absolute revenue in 1963/64 than in 1954/55. 



-16 a -

TABLE V. Buoyancy and Elasticity of Indirect Tax Revenues with Respect to 

Fows of Taxed Commodities 1954/5 to 1963/4. 

No. Industry 


2070 Sugar iMfg. 

2091 Edible Oils 

2092 Tea iMfg. 

2099 Food N.E.C. 
2100 Beverages 
2200 Tobacco hkfg. 
2311 Cotton/Other Textiles 
2313 Jute Textiles 
2314 Silk +Art Silk 
2500 Furniture/Wood 
2700 Paper jMfg. 
2900 Leather/Footwear 
3000 Rubber/Iubber M~fg. 
3150 Soap/*Perfumes 
3191 Nlatches 
3199 ChemicalsA'harrnacouticals 
3200 Petroleum/Coal ;.fg.
3300 Non-,Metallic .Ain. 
3500 Basic tletals/oroducts 

3600 ,lachinery 

3700 Electrical Nlachinery/Equip. 

3000 Transport Equipment 

3900 Mlsc. Mfg. 


Iport Taxes 	 Domestic Taxes
BuoancElasticity Buoyancy Elasticity 

1.03 .06 1.25 1.11 
.90 .91 1.04 1.26 

-1.82 -1.21 2.18 .60 
1.25 .66 -. 44 -. 63
 

.57 .44 3.34 2.65
 

.29 -.21 .87 .40
 
1.20.a/ 1.05 .91 .43
 

0 Ca/ 2.74 1.02
 
1.00 .53 98 95-. -.

1.25 1.02 .91 .73 

.79 1.01 1.21 .90 
1.17 1.15 1.44 .94 
.50 .69 .47 .17
 

1.40 1.21 1.44 
 1.12
 
1.00 1.00 2.08 1.23
 
1.32 	 1.33 .95 .02
 
.64 .54 .92 .27
 

1.13 1.13 1.39 1.21
 
1.09 1.04 
 1.18 1.15
 
1.30 1.11 --b/ --b/
 
1.27 	 1.41 .F9 .97
 
.92 .96 1.19 1.19
 

2.28 2.24 .65 .39
 

Sources: Arc elasticities computed from tax rate from /20/, modified for this study, and 
revenue, import, export, and production data from/G,/. Buoyancy uses taxes unadjusted for 
rate changes. Elasticity adjusts tax revenue for tax rate change. See Sahota /22/ for a
discussion of the two concepts and an application to Indian data at an aggregative level. 

a/ There were no imports of jute textiles in 1963/4. 

b/ Domestically produced machinery isnot subject to tax. 





Only rubber goods, petroleum products, and artificial silk textiles among major 

sources of import tax revenue, showed low elasticities.' Domestic taxes on such 

important producing Industries as tea, tobacco products, cotton textiles, rubber 

products and petroleum products, however, have not been elastic with respect to 

the tax base of domestic production. Thus, not only were imports replaced by 

more tightly taxed dorostically produced goods, but the taxes on those goods
11/ 

have not kept up with the growth of output of the industries.- With the 

exception of these certain domestic production taxes, however, indirect taxes 

are by and large elastic with respect to the flow of commodities taxed, so that the 

major lack of overall elasticity is the changing commodity composition of output
 
12/
 

and of imports.-


V. Conclusions and Implications 

Most empirical work on tax revenue elasticity in the de.,eloping 

countries has bean done at a fiarly aggregative level. This study disaggregated 

major taxes conslderdaly in order to isolate more accurately the reasons for the overall 

elasticity of particular taxes. The major finding is that even though individual taxes 

are elastic with respect to their tax bases, changes in the pattern of industrial 

production, Iiports, and exports, that accompany economic growth, may give a 

11/ Rab's findings indicate that a similar 1ag is found in the direct 
taxes on these lustries. 

12/ This situation is further complicated by the fact that direct tax 
holidays are bein used as an inducement to domestic industries. Rab /19/ has 
given some indications of the quantitative importance of these exemptions for 
revenue purposes. 



very owmarg inal tax~rate :to a country that depends! heavilyon, id ireCt tax 

revenue.. This -inelasticityioftaxrevehuo is due to the fact that taxes are levied 

on specific flows of goods rather 1than on payrmients to factors of"production, or 

even on more general flows ofgoods. The size of,"loss" in potential tax revenue 

can be very large, particularly for acountry that begins with large imports of 

manufactured consumption goods. The estimates for ?akistan suggest an annual 

loss of potential revenue equal to about one-third of actual revenue from direct 

and indirect taxes on manufacturing in 1963/&1, due to changes in industrial 

structure that occurred over a decode. To the extent that the tax and tariff 

system was used to encourage structural changes as well as to raise revenue, 

the tax incentives thor:selves caused the relatively lower flows of tax revenue. 

A compensating factor to this inelasticity in Pakistan's case was the decision by 

the government to substantially increase indirect tax rates, both on imports and 

on domestic production that hod been begun behind high tariff (and quota) 

protection. The increases in rates on domestic production resulted in recovering 

about forty percent of the potential revenue "lost" due to import substitution and 

to domestic processing of previously taxed exports. 

A basic problem facing many developing countries is the overall 

inelasticity of theirltax systems, and It is hardly possible to suggest here remedies 

for all such problems. There has been no mention in this paper of the inelasticity 

of taxes on agricultural land with respect to agricultural income, though this is 

a severeproblemiin.nmanycountrles, including-Palcistan. There is a lesson in 

thePakistan experience for other countrios facing:revenue problems, however. 
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To a certain extent, the political acceptability of taxes depends on whether the 

parties paying taxes fool they can shift the taxes elsewhere. When doniestic 

manufacturing grows up behind protective walls, domestic prices at the 

beginning of the process are set by the protective tariffs or import quota restrictions. 

As new industries "grow up," their costs should fall, leading either to falling 

prices of the goods or to monopoly profits to producers. If domestic production taxes 

are introduced, and progressively raised, the gains to the economy in increased 

efficiency can be passed directly to the government without either raising prices 

to the consumer (prices simply don't fall) or lowering profit rates to producers 

(profits just don't rise). The evidence available in ?akistan N7, /21/ suggests 

that increases in taxes on domestic production were not associated with increased 

prices of the goods; in other words, the r.echanism for "painlessly" raising tax 

revenue really worked. The principal disadvantage of this method of keeping the 

tax system relatively income-elastic Is that neither falling costs in protected 

industries nor the proper timing of tax rate increases by the government Is auto­

matic. How much nicer to have a tax automatically responsive to every change in 

domestic value added. Since this is unlikely, and may in certain circunstances be 

undesirable, a progra.n of progressively raising excise or production taxes on 

recently established moanufacturing industries presents an alternative that would aid 

in overcoming the inelasticity of overall tax revenue that can result from changing 

industrial structure and import substitution. 





Appendix A. Method of Analysing Tax Structure Changes 

The for;'nal methods of analysing tax structure changes and of 

attributing changes in revenue to various sources are quite a simple. The basic 

notion isone of holding some determining variables (composition of demand, 

statutory tax rates, proportion of supply product domestically) constant at base 

period levels, and letting them take on end period levels one at a time. In this 

way one can get an estimate of the change In revenue that is "due to" a change 

in each one of the variables. Naturally, there is an index number problem, and 

interactions among the different variables, so that one of the "sources" given 

below is in part a residual item. In addition, no adjustment was made for the 

fact that, for example, an increased rate of import tax might reduce the quanfity 

imported. One justification for the latter omission is that in Pakistan throughout 

the 1950's and early 1960's, prices were determined largely by quantitative 

restrictions on imports and investment, and changes in taxes were not likely to1/ 
result in changes in prices. A brief outline of the method of computations is 

given here, where period 1 isused to signify base period and period 2 isend 

period. 

The following definitions of variables are used. The subscript i 

refers to the commodity group and the superscript k refers to the year. 

Mk = imports c.i.f. 

1/ This proposition is explored by Pal /15/, /16/, Radhu /21/, 
and Lewis /7/, and sonm implications for tax policy are mentioned in the text. 
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Tki tax collections on impots 

tr.
 

tmi = average statutory rate of tax on imports (unweighted) 

k k
T /M effective rate of tax on importsml i 

=Xk gross domestic output at factor cost 

I 
Tk tax collections on domestic production
di
 

k
tdi = average statutory tax rate on domestic production (unweighted) 

Td IXk effective tax rate on domestic production 
k k k k k 

Z. 	 = M 4 T + X + T = total supply of the commodity, at 
I ml di market prices. 

k 
E= exports 

Z.- E = Dk = domestic absorption. 

Case 1. Suppose imports were replaced by domestically produced 

goods taxed at the same rate. If the composition of demand remained unchanged, 

indirect tax revenues would grow proportionally to the increase in total supply 

of manufactures, and revenue in period 2would be given by: 

I I 
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Case 2. Suppose imports wore replaced by domestically produced 

flows taxed at the same rate, but the con.position of demand changed to that of 

period 2. Indirect tax revenue in period 2 would be: 

The difference between Cases 1and 2 would be the loss or gain in potential 

revenue due to a change in inter-industry comoosition of demand, (i) if there 

were no import substitution (or if imports were replaced by equally taxed domestic 

flows), (ii) if the composition of goods remained the same within industry and (iii) 

if tax rates had remained at their base period levels. 

Cse 3. Suppose the composition of demand remained unchanged, 

but there was import substitution within industries, resulting in lower-taxed domestic 

42flows of goods. .no m.ust first calculate the iplied levels of production X. and 
A1 2/A? at market price for each industry, at an unchanged composition of demand,-

I/ ______I____Z___+__T2 

This expression says: take total supply of i in the base period, increase it 
proportionally to the increase in total supply of all manufactures, and then 
proportion the implied total supply of i in period 2 according to the observed 
importance of domestic production in total supply of i in the later period. 

The difference between irvlied total supply and implied do.m.-stic 
production is implied imiports, 

M2 zi {X 



-4­

and then Comr.pute the tax revenue from such flows'at the base period rates. The 

le~l of domestic lndiret tax revenue implied in period 2 isgiven by:-3 

1 + (Tm i I 

The level of import tax revenue impliled in period 2 is similarly: 
i I N I 

T1 /M 1 
A 

Case 4. Suppose the composition of demand did change to period 2, 

and import substitution occurred, but the effective rate of tax on each flow 

(domestic production and imports) was the same as it was in the base period. 

Implied domestic tax revenue would be: 

TI / ), I 
di 1 + (TdI/i 

and implied import tax revenue would be: 
T1. / M. 

".2 + T2 mi 
I~i Tmi ) 

I + (T/,,i ) 
Caso 5. If the composition of demand is that of period 1, and import 

substitution occurs in each industry (so production and imports at market price 

/ Tho reason for the tax rate expression is that one must get impl ied 
revenue from the total flow including revenue in each case. 



are, and ,respectively), and the effective rate of tax on each flow 

is that of period 2, impl ied domestic tax revenue is: 

di /TA2 I 

I + (T2 

and implied import tax revenue is: 
T2 / M
 

£A2 mi
 
im /\Mi )
I + 22./ M 21"+(T 2 

Case 6. If the composition of demand di anged, if import 

substitution occurred, and if the effective rate of tax on each flow of 

goods was that of period 2, then the implied tax revenue would be equal 

to the actual tax revenue, For domestic taxes, revenue = E T2 
idi 

ET2 .and for imports, revenue = 
I mi 

Case 7. This and the next case are those where an adjustment is 

made for the change in statutory rates of tax, holding the composition of the 

flow within a commodity group (which is represented by the effective rate of 

tax on that commodity group .) constant at either base period or end period 

mixes. If composition of demand changed, import substitution occurred, but the 

intra-commodity composition of product or import flows remaind at period 

1 leveh, and there isan increase in the statutory rate of tax from period 1 

to period 2 levels, the implied tax rivenues from domestic production taxes 

isgiven by: 
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T' 1 2 
E %22di j ti 

di1) ( T1 

while the implied revenue from import taxes would be: 

. T TI /1 I t2.X NI + T2 , +( I , ) ) i, 

nill I I 

Case 0. If the end period composition of demand and intra-commodity 

composition of flows were maintained, and if import substitution had occurred 

(giving actual tax revenue in period 2) one adjusts to period one rates of tax 

by deflative actual revenues by the change in statutory rates. For domestic 

production taxes implied revenue is: 

ti 
I T -di
 
i dl =* I
tdi 

while for import taxes the Implied revenue is: 

t.1 
m2

Tri t
 
mi
 

In order to compute the Gain or loss in period 2 revenues "due to" 

any one of the several factors (statutory rates, composition of demand, 

proportion of supply produced domestically, or intra-commodity composition 

of flows) one simply chooses the two measures that are the same except for the 
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factor under consideration and calculates tle difference between them. For 

example, if one wished to calculate the effect of the changes in statutory tax 

rates on imports at the period 2 composition of demand, commodity composition 

of imports, and proportion of domestic output in total supply, one uses case 6 

(actual tax revenue in period 2) and case 0 (revenue in period 2 adjusted for 

rate changes): 

T2 T2 
t 

rM 

I " " 2 
R+II 

= Rs. 991.1 - Rs. 618.6=Rs. 372.5 mllIion 

if period 1 is 1954/55 and period 2 is 1963/6-1. 

The basic results of projecting revenue to 1963/64 under various 

assumptions are summarized in Table A-1. Two different base periods were used. 

Data were available for eleven major manufacturing industries as far back as 

1951/52, so one set ofprojections deals with only those 11 industries. The second 

set of projections includes virtually all of the ianufacturing sector but uses 

1954/55 as the base period. One can sed from Table A-] that by extending the 

base period farther back in tirie, the revenue losses "due to " import substitution 

are increased as a proportion of actual tax revenue, which certainly conforms 

with one's expectations. 

Adjustments in revenue receipts were also made for direct taxes 

that were "due to" ;import substitution and local processing of exports, and for 

export taxes. For dircct taxes, manufacturing company or corporation taxes 

were known for the period up to 1959/60, and were estimated for 1963/64 on 
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TADLE A-1. Indirect Tax Revenue Implied for 1963/64 Under Varying Sets of Assumptions. 

Implied 1963/64 Revenue with Implied"1963/64 Revenue with 
1951/52 as base 1954/55 as base 

Domestic Import Total Domestic Import Total 
B asis of Revenue Projection: ?roduction Taxes Taxes Production Taxes Taxes 

1.	 Base Period Corpsition of Demand 
1. 	 Proportional growth of all flows and related 

taxes (no import substitution) 0.0 -- -- 2217;4 
2. 	 Import substitution occurs, but taxes and 

intro-industry composition stay at base 
period positions 590.2 289.0 079.2 1025.4 769.5 1794.8 

3. 	 Import substitution occurs and taxes and 
intra-industry composition are at 1963/4 
positions 905.7 294.3 1200.0 1204.1 861.9 2066.0 

4. 	 Loss due to import substitution -- -- 551.6 -- . 422.6 
5. 	 Gain due to rate and intra-industry compo­

sition changes 315.5 5.3 320.0 178.7 92.4 271.2 

If. 	 1963/4 Composition of Demand 

6. 	 Proportional growth of all flows and related 
.taxes (no import substitution) -- -- 1364.4 -- 1926.7 

7. 	 Import substitution occurs, but taxes and intra­
industry composition are at base period
positions 610.0 379.3 909.3 815.9 830.0 1645.9 

(continued) 
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(TABLE A-1 continued) Implied 1963/4 Revenue with Implied 1963/4 Revenue with 
1951/2 as base 1954/5 as base 

Domestic Import Total Domestic Import Total
Basis of Revenue Projection: 'Production Taxes Taxes Production Taxes Taxes 

0. 	 Import Substitution occurs, intra-industry 
composition of base period, but statutory

tax rates of 1963/64 
 971.0 1041.9 2012.9 1211.0 1534.6 2895.7 

9. 	 Import substitution occurs but taxes and intra­
industry composition are at 1963/64 positions

(i.e. 1963/64 actuals) 	 020.0 366.3 1106.3 932.2 991.1 1923.3 

10. 	 Import substitution occurs, intra-industry
 
composition of 1963/64, but rates are
 
of base period 616.4 227.6 699.2
044.0 	 618.6 1317.8

11. 	 Loss due to import substitution -- -- 375.1 -- -- 280.8 
12. 	 Loss due to change in intra-industry 

composition (e.g. import substitution
 
within industries 
 -6.4 151.7 145.3 116.7 211.4 328.1 

13. 	 Total loss due to intra-and inter-industry

import substitution 
 --	 -- 520.4 -- -- 608.9 

14. 	 Gain due to rate increases at 1963/4 intra­
industry composition 203.6 138.7 342.3 
 233.0 372.5 605.5 

15. 	 Loss due to changed composition of demand
 
(if import substitution had occurred) 
 05.7 - 72.0 13.7 209.5 -60.5 148.9 

Source: See Aooendix text­



the basis of the average rati ofimanufacturlng to total income adcorporation 

taxes in the last half of the 1950's. The analysis of "sources" of growth 

in manufacturing value added had been done elsewhere /7/, /8/. The 

proportion of increased directtaxes on manufacturing that was "due to" 

import substitution and export growth was credited to the gains in revenue 

from structural change that offset the losses in indirect tax revenue. For 

exports, the loss in revenue due to local processing was computed by 

multiplying the effective rate of tax on exports of jute and of cotton in 

the latest year (1963/M) by the quantity of raw jute and raw cotton used 

by domestic manufacturing establishments. The loss in export tax revenue 

due to the change in export tax rate was estimated under the assumption that 

the end period exports were the appropriate taxable flow, and computing 

the revenue that would have been forthcoming had the export tax rates 

of the earlier period been in effect. The effects are summarized in Table A-2. 
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TABLE A-2. i,ctual and Potential Collections of Export Duties (Rs. ,lillions) 

Additional Collections Collections from exports if earlier yea rate 
if domestic use were had'been-:effective 

,'.ctual Collections taxed equally 1951/52 Rates -1954/55Rates 
Year Cotton jute Cotton Jute Cotton Jute Cotton Jute 

1951/52 202.3 115.5 22.2 ..... 	 - -- -, 

1954/55 67.7 73.4. 65.5 6.2 77.6 100.7 -­

1959/60 27.0 86.4 93.2 29.6 36.5 115.9 31.9 84.5 

1963/64 	 16.5 74.4 29.2 34.9 7.9 119.6 69.0 87.2 

Source: 	Revenue data from Central Board of Revenue, converted to July-June fiscal year. Rates of duty calculated by 
dividing the statutory rates by the unit value of exports for the year in question. Statutory rates are given in 
the /13/, and unit values of exports are computed from the /12/. Domestic mill use is computed from Mallon /10/ 
and from /12/. 
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