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REVENUE RESPONSE TO GROSS DOMESTIC 

PRODUCT IN SRI LANKA, 1 9 63 - 76

T. W. Y. Ranaweera+

1. INTRODUCTION

The degree of response of tax revenue structures to changes in Gross Domes­
tic Product (GDP) has an important bearing on public finance policy in develop­
ing countries. In order to satisfy a rapidly increasing demand for public goods 
and services, the governments of developing countries have been forced to 
incur large increases in both current and capital expenditures of the public 
sector. Faced with this situation, countries with GDP inelastic revenue struc­
tures will have to resort to one or more of the following policy options:
a) legislative and/or administrative action to increase tax yields;
b) foreign borrowing and/or aid; c) domestic borrowing. While legislative 
action is bound to lead to discontent in the private sector, foreign borrowing 
will have important repercussions on the debt burden of the country. Similar­
ly, borrowing especially from the domestic banking system is most likely to 
lead to increased inflationary pressures on the economy. On the other hand,
a GDP elastic tax structure would provide the increased revenues necessary 
for financing public expenditures, thereby obviating the need to resort to hasty 
policy action which may disturb the existing incentive systems in the country. 
Thus,it appears that a highly income elastic revenue structure is an important 
asset for countries where the scope for financing development expenditures 
is rather limited.

This study is intended to focus attention on the response of the revenue struc­
tures to changes in GDP in one developing country, Sri Lanka. The objective 
here is to provide a quantitative assessment of the ability of the Sri Lanka 
tax structure to generate proportionately higher tax revenues through auto­
matic response and discretionary action. For this purpose, the elasticity 
and buoyancy of the tax system as a whole and its major components are 
estimated and analysed.
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Tax elasticity is designed to measure the automatic response of revenue 
to changes in GDP. This excludes from consideration the effect on tax reve 
nues of such factors as changes in tax rate, tax base and legislative action 
on improvements in tax administration and collection. Tax bouyancy, however, 
is intended to measure the total response of tax revenues to changes in GDP, 
i. e. both automatic and discretionary effects^.

In section 2, the revenue response criteria are introduced. Section 3 deals 
with some problems of estimation of the performance criteria under considera­
tion. Section 4 is devoted to the presentation of the empirical results of the 
analysis for the period 1963-76. Finally, some concluding remarks are pre­
sented in section 5.

2. REVENUE RESPONSE CRITERIA

It is possible to use revenue income elasticity methodology to measure the 
response of revenue structures to changes in GDP [see (2), (3), (4), (6), (10)]. 
The broad measure can be formulated as follows:

Percentage Change in Revenue 1.0
Percentage Change in GDP

However, a distinction must be made between the ability of tax structures to 
generate proportionately higher revenues through (a) automatic response and 
(b) discretionary changes.

In general, a high tax elasticity is a very desirable property of any tax system 
in a developing country. A high tax elasticity implies that developmental and 
other expenditures of the government could be financed without recourse to 
substantial discretionary changes in the tax system and consequently without 
major alterations in the existing system of economic incentives in the parti­
cular country. This attribute may be of considerable significance in countries 
where the private sector is well established and is disposed to play a domi­
nant role in the development process. It is entirely possible, however, that 
in many developing countries, the major taxes may have a low income elas­
ticity2. In this case the government will be compelled to mobilize additional 
resources for fulfilling its increased expenditures by resorting, among other 
things, to discretionary changes in the tax system. Increases in tax revenue 
in this latter case may be attributable to a high bouyancy.
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3. ESTIMATION OF REVENUE RESPONSE CRITERIA

In most developing countries governments levy a large number of taxes. It 
would be extremely difficult to analyse these individually. Thus, the identifi­
cation of major taxes and the level of aggregation of tax revenues is an impor­
tant problem that an analysis of tax performance has to face. Generally, ex­
perience in developing countries seems to suggest that a few taxes will con­
tribute the bulk of total tax revenues. Therefore, it is these major taxes 
which should be earmarked for detailed study. Although the availability of in­
formation will normally determine the degree of disaggregation of these taxes , 
attempts have to be made to ensure that the breakdown will distinguish the 
major tax categories.

When selecting the level of aggregation of taxes it is also necessary to consi­
der the statistical requirements of efficient estimation, see (1). Reliable tax func­
tions cannot be derived if the tax category in question exhibits wide fluctuations in 
collections over the years. A highly disaggregated tax series will have a higher 
probability of exhibiting fluctuations of an increasingly random nature. In gen­
eral, however, greater disaggregation may facilitate the analysis since the 
frequency of discretionary changes may be less in a single tax than in groups 
of taxes. Obviously, in classifying and aggregating the tax revenues, there is 
an important tradeoff between the minimization of the influence of random 
fluctuations and discretionary changes in the tax series.

For measuring tax elasticity it is necessary to exclude from tax revenue the 
portion that could be attributable to discretionary changes. These relate to 
changes in tax revenue resulting from legal changes in tax rates, tax base and 
improvements in tax administration. The yield effects of trend improvements 
in tax collections which are not accompanied by legal changes are attributed 
to the automatic response of the system. One method of separating the effects 
of discretionary change is to apply the reference year tax rates, allowances 
etc. to the bases of other years' tax structures. However, the data require­
ments for this exercise are quite substantial. It is necessary to have informa­
tion on the rates, base and distribution of the base by rate categories. In de­
veloping countries, it is very hard to get this information for a sufficiently 
long period of time.

The proportional data adjestment method (8) permits the correction of a series 
of tax revenue figures for changes in tax rate factors without recourse to any 
information on the tax base. Apart from the actual tax revenue collections, the 
only additional data required are the estimates of discretionary changes in tax 
revenue for the years in which these changes occurred. The major problem of 
the proportional data adjustment method is with these estimates of the revenue 
impact of discretionary tax rate changes. Some figures are often published 
in the budget estimates
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Usually, no ex-post revision of these figures is undertaken. It is often the 
case, however, that the actual revenue outcome is different from the ex-ante 
budget estimate. One possible approach to obtain a more realistic estimate 
of the extent of discretionary changes is to scale down the budget estimates 
with the ratio of actual revenue outturn to the budget estimate for the parti­
cular year. The assumption here is that effects of discretionary changes in 
tax rate factors move in the same direction and proportion as actual outturn 
compared with budgeted. Additional difficulties connected with the method 
are the apportionment for one year the effects of a single discretionary change 
extending over several years and estimation of the effect of discretionary 
changes introduced partway through one year^.

When a revenue series has been adjusted for discretionary changes it is pos­
sible to proceed to the estimation of tax elasticity. Given a sufficient number 
of observations, econometric methods could be used for the purpose. One of 
the most convenient working hypothesis in using econometric methods is to 
postulate that the relationship between adjusted revenue (T) and GDP (Y) is 
proportional.

T = a Y® (1)

where a and e are parameters. Taking logarithms:

Log T = Log a + e Log Y (2),

it is seen that d Log T (3)
6 d Log Y

measures the built-in income elasticity of the tax system, i. e. the percen­
tage change in tax revenue brought about by a 1 percent change in income.

In the case of the individual taxes, the estimating equations are of the 
following form:

Log T. = Log a. + e. Log Y + U. l 11 l

where T. - i - th tax, adjusted series

e - elasticity of i - th tax

U - error term.
l

Buoyancy can be estimated by postulating a similar relationship between the 
unadjusted revenue series (UT) and the income variable (Y). For the indivi­
dual tax categories, the estimating equations take the following form:

Log UT. = Log a. + b. Log Y + U.l ii l
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where UT. - i - th tax, unadjusted series 

b. - buoyancy of i - th tax 

u. - error term.l

Standard statistical tests are helpful in drawing inferences about the goodness 
of fit ot the tax functions considered in this study. The adjusted coefficient of 
determination (Radj) shows the extent of variation in the dependent variable 
that is explained by the variations in the independent variable. The t - test 
indicates the significance of the estimated parameters of the tax functions 
at a given level of significance. Finally, the Durbin-Watson test (DW statis­
tic) indicates the extent of autocorrelation in the residuals of the estimated 
functions.

For the logarithmic version of the total tax function the estimated Rftdj is 0. 94 
(see table 5). It indicates that 94 percent of the variation in total taxes can 
be explained by changes in income i. e. GDP. The estimated regression coef­
ficient in this case is highly significant. In addition, the DW test indicates 
the lack of autocorrelation in the residuals. Therefore,it would appear that 
the logarithmic version of the aggregate tax function estimated can be treated 
as satisfactory6.

An examination of individual tax functions shows that in the majority of the 
cases the R^dj is quite low. The only exceptional cases are personal and 
corporate income taxes general sales and turnover taxes and selective sales 
taxes. The estimated Radj for these taxes are moderately high. The regres­
sion coefficients in the respective functions for these three categories are 
also highly significant. Autocorrelation does not seem to be a serious problem 
except in the case of general sales and turnover taxes.

In the case of the other tax categories the explanatory power of the income 
variable is quite now. For example, only 67 per cent of the variations in ex­
port taxes can be accounted for by changes in GDP. In the case of licence 
taxes only 52 per cent of the variation can be explained by GDP. However, 
the estimated regression coefficients in most cases are significant at the 95 
percent level. Also,in most cases there is little evidence to suspect the pre­
sence of autocorrelation. On the basis of these considerations, it can be 
asserted that the estimates obtained in this study are reasonable. However, 
the analysis points to the need for finding additional explanatory variables 
for individual taxes for improving the goodness of fit6.

The results for the estimates of buoyancy (see table 6) follow the same pat­
tern as those for elasticities. Reasonably high Rftdj are observed for personal 
and corporate income taxes, general sales and turnover taxes and selective 
sales taxes. The DW test indicates the presence of autocorrelation in the
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case of the equation for general sales and turnover taxes. In the case of the 
other taxes, there seems to be the necessity to include additional explanatory 
variables for improving the fit of the equations.

4. APPLICATION OF ANALYSIS TO SRI LANKA

For the purpose of the present study the individual taxes have been aggre­
gated into 11 major categories. For the period 1963-76, the historical data 
on these tax aggregates were obtained from the Annual Reports of the Cen­
tral Bank of Sri Lanka. The level of aggregation has been largely determined 
by the availability of data for a sufficiently long period of time.

Before analysing the estimated elasticities and buoyancies a brief description 
of the tax structure is given here. The ratio of tax to GDP has declined mar­
ginally from 0. 21 in 1963 to 0.19 in 1976 (see table 1). However, the share 
of total taxes in current revenue had increased from 82 percent to 84 percent 
during the same period with a peak of 85 percent in 1970. Several significant 
changes have taken place in the structure of tax revenue during the period 
under consideration (see table 2): First, revenue from Foreign Exchange 
Entitlement Certificates (FEEC) increased from nearly 1 percent in 1967 
to over 22 percent in 19767. Second, the share of general sales and turnover 
taxes increased from 1 persent in 1963 to nealry 16 percent in 1976. Third, 
the share of selective sales taxes increased from nearly 11 percent in 1963 
to over 19 percent in 1976. Fourth, there was a marked decline in the share 
of revenue from taxes on international trade. For example, import duties 
which were nearly 29 percent of all tax revenues in 1963 accounted for only 
10 percent of total taxes in 1976. Similarly, the share of export taxes declined 
from 15 percent in 1963 to nearly 9 percent in 1976. It is observed that these 
decreases in the share of import and export duties were offset by increases 
in the share of FEEC revenue.

In Sri Lanka as in most developing countries, estimates are not available for 
assessing the changes in tax revenue due principally to discretionary changes. 
As such approximations are required for estimating these changes. An attempt 
was made to elucidate these discretionary changes from the information given 
in successive Budget estimates where the contemplated tax policies and their 
expected yield effects are often indicated. It would have been possible to cor­
rect these estimates by a factor which takes into account the short-fall in 
actual revenue as against budgeted. In the case of Sri Lanka, such a correc­
tion procedure would result in a series of discretionary changes which would 
be small in the majority of cases. For this reason the budgeted tax changes
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were taken in toto (see table 3) thereby considerably pronouncint the effect 
of discretionary changes in the revenue series“.

Table 3 shows that in the case of taxes on personal and corporate income, 
the most important changes had been introduced in 1971 when the proposed 
additional taxes amounted to over 23 percent of the actual collection for 1970 . 
The other significant development seems to have been in 1976 when a substan­
tial reduction in income taxes was contemplated. Considered together, gener­
al sales and turnover taxes and selective sales taxes exibit almost persistent 
year to year changes during the period 1963-76. Such frequent changes in 
these categories indicate eagerness of the government to bolster its dwindling 
revenues through taxes, which are relatively easy to administer. Similarly, 
import duties have been subject to annual revisions until the year 1969.

4.1. Elasticity of the Tax System and Individual Taxes, 1963-76

The income variable considered in this study is Gross Domestic Product.
The estimated income elasticities of the tax system are summarized in 
table 4 while the estimated tax functions are given in table 5. The system as 
a whole had an elasticity of 0. 7, which is low by most international standards^. 
However, for individual taxes there were widely different elasticities. General 
sales and turnover taxes exhibit a very high elasticity of 1. 97 while FECC 
revenue had an elasticity of 1. 77. Apparently, the trend improvements of tax 
collections from these tax categories had been much faster than GDP growth 
during the period in question. Almost unitary elasticities are observed for 
selective sales taxes and receipts of Government monopolies. It has already 
been mentioned that the relative significance of general sales and turnover 
taxes, selective sales taxes and FEEC revenue had increased quite substanti- 
cally since 1970. Personal and corporate income taxes had an elasticity of 
approximately 0. 6. This indicates that an increase of 1 percent in the GDP 
would induce only a 0. 6 percent increase in the revenue from this source. 
Personal and corporate taxes have always accounted for little less than 20 
percent of all tax revenues although there were slight variations in their share 
over the years. In part, the low elasticity here can be explained in terms of 
the outdated tax administration in the country and the high rates of tax evasion 
especially among non-organized business.

Export duties, an important source of revenue, had an elasticity of 0. 66, 
which car be considered as low. Apparently, GDP has risen more rapidly 
than taxes on exports. The major contributory factor for a low elasticity of 
export tax revenue must surely be the great instability of export earnings 
of the country over the period 1963-1976. The instability in export earnings 
in turn had been caused by the wide fluctuations in the prices of Sri Lanka's
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exports of primary commodities in the face of competition from other 
countries and growth of substitutes.

With the introduction of the dual exchange rate system (FEEC system) in 
1967, the share of import duties in total tax revenue declined and was re­
corded to be around 10 percent in 1976. Surprisingly, however, the esti­
mated elasticity of import duties is negative. Perhaps, a low but positive 
elasticity for import duties could have been explained in terms of the import 
and exchange restrictions that came into force during the early seventies. 
First, it should be remembered that there was a severe curtailment of 
consumer imports during the period under consideration. Second, other im­
ports were virtually state controlled in view of the foreign exchange allo­
cation system practiced in the country in the face of an escalating balance 
of payments crises. Because of import bans domestic import substitution 
activities increased at a very high rate thereby increasing GDP much faster 
than imports and consequently tax collections from imports.

The elasticity of the property transfer tax is estimated to be 0.44 while for 
capital transfers the elasticity is found to be 0. 58. A significant reason for 
the low elasticity could be low property assessments in relation to the existing 
market prices for such properties. Another important factor seems to be the 
indifferent administration of the tax. Elasticities of taxes on wealth are 
generally low in the developing countries. Sri Lanka does not seem to be an 
exception here.

4.2. Buoyancy of the Tax System and Individual Taxes, 1963-76

The estimated buoyancy of the Sri Lanka tax system is close to unity (see 
table 4). This indicates that a 1 percent increase in GDP would lead to an 
equal increase in tax revenue. As stated earlier the measure of buoyancy 
indicates the induced effects of both automatic and discretionary factors 
on tax revenue. Of the individual taxes, FEEC revenue and general sales 
and turnover taxes recorded the highest estimated buoyancies i. e. approxi­
mately over 2. 8 (see table 6). A comparision of the elasticities and buoyan­
cies in table 4 shows that both automatic and discretionary changes were 
instrumental in keeping the buoyancy of receipts from FEEC and general 
sales and turnover taxes at a very high level. A moderately high buoyancy 
has been recorded for selective sales taxes. It should be noted that the share 
of general and selective sales categories in total tax revenue has increased 
from 12 percent in 1963 to 35 percent in 1976 which indicates the rapid growth 
of these taxes over the period in consideration. The largest number of dis­
cretionary tax changes have also been recorded in respect of these two types. 
However, considering the elasticities estimated for these categories it would
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appear that automatic factors were more important than discretionary chan­
ges in determining the extent of collection. Finally, it would appear that in 
the majority of the tax categories considered here discretionary changes 
were relatively less significant in raising tax revenues as against automatic 
changes.

5. SOME CONCLUDING REMARKS

The results given above show that Sri Lanka's Tax/GDP ratio was more or 
less constant during the period 1963 to 1976 and was around 0.2. On average, 
taxes accounted for over 84 percent of all revenues. The built-in elasticity 
of the tax system was approximately 0. 7. The quantitative results obtained 
in the study point to a picture of tax baseswhose responsiveness to changes 
in income is quite low in comparison with other developing countries11. It 
also points to the possibly high rates of tax evasion, of tax exemptions and 
above all the deficiencies in tax collections. In part these negative influences 
have been offset by the introduction of discretionary changes especially in the 
case of indirect taxes which are relatively easy to administer. These discre­
tionary changes resulted in a buoyancy of the system close to unity. The more 
important discretionary changes have taken place in respect of FEEC receipts, 
general sales and turnover taxes and selective sales taxes.

The comparison of buoyancy and elasticity for individual taxes has shown that 
base and rate changes were more frequent in the case of indirect taxes as 
against direct taxes. Revenue gains from direct taxes cannot be achieved 
without a significant administrative effort for collection. It is because of this 
reason perhaps, that significant base and rate changes indirect taxes were not 
realized on a scale which would have increased the buoyancy of direct taxes.
It should also be noted that frequent changes in easily administered indirect 
taxes occassioned by the necessity of raising government revenues to meet 
increased demands for public expenditures, may lead to a lopsided develop­
ment of the tax system. This may result from the neglect of taxes that are 
difficult to administer.

The importance of public revenue can hardly be exaggerated especially in 
developing countries such as Sri Lanka where successive governments have 
committed themselves to a steady expansion of non-revenue yielding services 
such as education and health (5). During the period 1963-1976, Sri Lanka's 
development policy seems to have had a negative impact on the mobilization 
of resources through taxation. On the one hand, the import substitution poli­
cies seem to have adversely affected the elasticity and buoyancy of the system
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because of income tax concessions and other fiscal incentives provided for 
import substituting activities. On the other, rather severe exchange and im­
port controls have resulted in a considerable loss of revenue to the state.
A significant outcome of the inability of the state to increase tax revenues 
at the same rate as public expenditures has been the relatively greater in­
creases in money supply recorded especially in recent years and the infla­
tionary pressures resulting from this. Because of the low buoyancy of tax 
revenues the entire burden of financing successive budget deficits has fallen 
on the non-tax financial sector. These considerations point to the conclusion 
that in Sri Lanka mobilization of additional resources through tax policy is 
of paramount importance for economic growth. However, under the existing 
tax system it will be difficult for the government to increase the revenues 
required to maintain the demand for social goods associated with economic 
growth.

Notes

+) This article is based on a study completed by the author in 1978. Ravin- 
dra Senanayake of the Treasury, Sri Lanka, rendered valuable assistance 
in the preparation of the data required for the study. However, the 
author takes full responsibility for any remaining errors.

1) It must be noted,however, that tax buoyancy is a measure of the effective 
tax revenue related to GDP and not a criterion for the desired or poten­
tial tax revenues.

2) A low income elasticity of a tax results when the growth in revenue 
collections from the particular tax is substantially lower than the growth 
in GDP.

3) It is well known that budget estimates of revenue collections are usually 
optimistic and hence the tax revenue yields from discretionary changes 
are over estimated in such documents.

4) It is also possible to use the dummy variable technique to take info con­
sideration the discretionary changes (see 9). The advantage of this 
method is that it combines in one step the data adjustment and estima­
tion of the tax to base relationship. However, the method is not very 
useful in cases where there have been frequent changes in rates, bases 
or administration and where time series data on taxes are available only 
for a short period.
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5) Linear tax functions were also estimated for purposes of comparison. 
These, however, yielded comparatively inferior results and therefore 
have not been reported here.

6) No attempt has been made in this analysis to experiment with more 
realistic tax functions containing additional independent variables such 
as lagged income, comsumption, population etc.

7) Foreign Exchange Entitlement Certificates (FEEC) scheme was essen­
tially a dual exchange rate system. The series on FEEC revenue has not 
been adjusted for FEEC payments on foreign debt amortization because 
of the lack of data for the earlier years of the study.

8) However, the empirical results show that the over estimation of the 
effects of discretionary changes does not lead to implausible estimates 
of buoyancies.

9) Table 3 is a summary of estimates of tax yields contained in successive 
budget documents. The legal enactments and administrative regulations 
governing the changes in taxes are to be found in separate documents. In 
compiling table 3, it has been assumed that the proposed change in taxes 
came into force during the fiscal year for which additional revenue pro­
posals were made.

10) For example, see (3), (7), (10).

11) As far as Sri Lanka is concerned, data availability severely limits the 
scope of a decomposition analysis designed to show the separate effects 
of the changes in income on the relevant base and the changes in the 
base on the tax. Although tax revenue data could be collected on a 
detailed basis there is a paucity of data on the tax or the proxy base.
For this reason, an attempted disaggregated analysis had been restricted 
to few tax categories. For example, it has been found that a high income 
elasticity for general sales and toumover taxes was the product of a high 
tax to base (private consumption) and almost unitary base to income 
elasticities.
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Table 1: Ratios of Tax/GDP and Tax/Total Revenue 
for Selected Years

1963 1967 1970 1973 1976a

Gross Domestic
Product at Current 
Factor Cost (Rs. Mn) 6849.2 8318.0 11703. 5 15278.5 24258. 3

Total Taxes (Rs. Mn) 1456. 7 1815.2 2468. 8 3331.0 4725. 7

Total Current
Revenue (Rs. Mn) 1769.1 2235. 8 2902. 6 3928.6 5598.1

Total Taxes/GDP 0. 2127 0.2182 0.2109 0.2180 0.1948

Total Taxes/Total
Current Revenue 0.8234 0.8119 0. 8505 0.8479 0.8422

Note: a) 1976 figures are provisional.

Source: Annual Reports of the Central Bank of Sri Lanka
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