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Explanation

TAX BUOYANCY is
a measure of the

responsiveness of
a tax system to

changes in the
relative tax

base, including
discretionary
changes.

of key terms

TAX ELASTICITY is
a measure of the

responsiveness of
a tax system to

changes in the
relative tax

base, excluding
discretionary
changes.




Tax Buoyancy and Elasticity

Monitoring the
progress of tax
collections.

Formulating
government
budgets.

Coefficients
Tax revenue
forecasting.

Comparisons
across
countries.




Buoyancy and Elasticity Algebra
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Where:

E.y - Income elasticity of tax;
Y - Income of GDP;

T, - Total tax revenue;

B, - base of kth tax;

T, - revenue from kth tax.




Table : Previous studies on Tax Buoyancy in Trinidad and Tobago

Bobb
(1951-1967) Ramsaran (1960-1974) 1980-2000
Roberts &
De Silva Seerattan | Ramsaran Seerattan &
(1966-1979) | & Charles| & Tang | Seerattan | Ramsaran Charles
1951- | 1958- [ 1960- | 1965- | 1970- | 1960- | Non-Oil Tax 1980- 1980- & Charles | & Tang | Tax Buoyancy
1967 | 1967 | 1965 1970 | 1974 | 1974 Buoyancy 1990 1990 1990-2000(1990-2001( 1980-2000)
DIRECT TAXES 0.89 | 1.65 [ 4.25( 3.93 1.50 -0.21 0.98 0.81 1.33 0.38
Income tax 2.26 | 1.75 | 1.23 | 2.08 1.49
Corporation tax 048 | 131 |(6.11 | 4.44 1.49
INDIRECT
TAXES 0.87 1.75 11.71 0.82 0.85 1.39
Purchase
Tax/VAT 0.96 | 499 [0.95| 2.40 1.29 5.90 0.95
Motor Vehicle
Tax 149 | 1.35 | 045 0.81 1.01
Excise duties 0.39
Taxes on trade 1.45 | 049 | 0.26| 043 1.00 0.23 0.56
Property Tax 1.33 | 3.95 | 0.21 | 1.10 3.09 0.28
TOTAL TAX
REVENUE 094 1096 | 1.20 | 1.40 | 2.30| 2.34 1.21 0.08 -0.23 0.82 1.06 0.63
Source: Various studies.




Strengths and Weaknesses of
Tax Buoyancy Methods

" ethod summary

Method 1  Annual Average Simple to calculate Affected by the value of outlier
years
Method 2 Annual Trimmed Mean Improves on the previous Not frequently utilized
method
Method 3 Growth Rate between It requires only two data The results are sensitive to the
end points points end years chosen
Method 4 Growth Rate between Less sensitive to the choice  Not frequently utilized
average end years of end years
Method 5 Logarithmic Method Generally reliable Least successful in cases where

coefficients are not statistically
significant or where the growth
rate of the tax base is small

Method 6 Double Logarithmic Most reliable of the above The assumption that the income
Method and frequently used elasticity is constant over the
Log T=log a+ B log Y range of income considered




Estimated Tax Buoyancy Coefficients,
1990-2009
I e Y

Method Summary Non-Qil Non-Qil Total Non-0il
Direct Taxes Indirect Taxes Tax Revenue

1 Annual Average -7.58 -2.34 -3.93

2  Annual Trimmed Mean 1.37 0.92 1.15

3  Growth rates between end points 1.25 0.78 0.96

4  Growth rates between average end 1.28 0.91 1.07
years

5 Logarithmic Method 1.04 0.94 0.99

6 Double Logarithmic Method 0.97 0.96 0.99

LogT=loga+BlogY

ource: Central Bank of Trinidad and Tobago




Non-0Oil Tax Buoyancy Coefficients
1990-2009

Roberts & De Ramsaran & Ramsaran & Current study
Silva Tang Tang (1990-2009)
(1966-1979) (1980-1990) | (1990-2001)

Non-Oil Direct Taxes (excl. petro.) 1.50 _
Income Tax 1.49 -0.34 2.38 _
Company Tax 1.49 0.49 2.38 _

Non-O0il Indirect Taxes 0.87 - = _
Purchase tax/VAT 1.29 5.90 0.95 1.05

Trade Tax 1.00 0.23 0.56  [0:94
Excise Duties 0.39 - = _
Property Tax - 3.09 0.28 0.18

Total Non-0il Tax Revenue 1.21 1.14 1.32 -

(excl. petro.)

Note: _

Buoyancy method used: Double Annual Annual -

Logarithmic Average Average

»Central Bank of Trinidad and Tobago




Ordinary Least Squares Results for Tax
Buoyancy, 1990-2009

T ——— L Lo Trdie ] T
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Non-0il Direct Taxes (excl. Petro.) 0.97 14.03 0.95 17 0.00 Non-0Oil GDP
Income Tax 0.79 9.32 0.94 2.17 0.00 Non-Oil GDP
Company Tax (incl. petro.) 1.66 21.07 0.98 1.69 0.00 Non-Qil GDP
Company Tax (excl. petro.) 1.16 11.05 0.87 1.63 0.00 Non-Qil GDP

Non-O0il Indirect Taxes 0.96 17.84 0.98 2.04 0.00 Non-Oil GDP
Value Added Tax 1.05 23.31 0.97 1.65 0.00 Non-Oil GDP
International Trade Tax 0.94 4.33 0.95 1.22 0.00 Non-Oil GDP
Excise Duties 0.50 10.37 0.93 1.99 0.00 Non-Oil GDP
Property Taxes 0.18 1.42 0.32 1.89 0.22 Non-Oil GDP

Total Non-0il Tax Revenue 0.99 31.92 0.98 1.62 0.00 Non-Oil GDP

(excl. petro.)

e: Central Bank of Trinidad and Tobago




Limitations of the
Non-0il Tax Buoyancy Results

There were wide variations in the buoyancy results depending on the
approach utilized.

The estimation approach adopted in this paper is partial equilibrium
approach in that the estimates are not obtained within the context of a
complete model.

The proxy tax base (Non-Oil GDP) may have contributed to the high
buoyancy coefficients for VAT, International Trade Tax and Excise Duties.

An AR(1) term was introduced in the regression equation to solve for the
presence of positive autocorrelation, however in some cases the
coefficients had high p-values.

Even though an AR(1) TERM was introduced the D.W. statistic for
International Trade Taxes was still low.



Graph:
Non-Qil Tax Revenue/Non-0il GDP
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Note: Collections from companies excludes receipts from petrochemical and service contracting companies.




Non-0il Tax Buoyancy Conclusions
for the period 1990-2009

The Non-0il tax buoyancy coefficient for the period 1990-2009 is unitary
(0.99) which signals that the tax system is relatively efficient at raising tax
revenues but has weakened when compared with earlier years.

Opportunities for improved tax collections exist within the category of
indirect taxes as shown by the weakening in the buoyancy coefficient over

the periods 1980-1990 (1.75); 1980-2000 (1.39) and 1990-2009 (0.96),
with the most recent estimates showing a buoyancy coefficient lower than 1.

In comparison with other Caribbean jurisdictions the VAT efficiency ratios in
Trinidad and Tobago were considered to be low.

The simplification of the direct tax system seemed to improve its efficiency
in the decade 1990-2000 (post tax reform), but there has been a decline in
the tax buoyancy coefficient thereafter.




Measuring Tax Elasticity

» There are two basic issues in the measurement of tax
elasticity’s:

- The form of the equation used to estimate the tax to income
relationship.

- LlogT=logx +BlogyY

- The method used to adjust the historical tax series for
discretionary changes




Proportional Adjustment Method
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Where:
AT, = the adjusted or cleaned tax yield in year i.
T, = the actual tax yield ini.
D, = budget estimate of the yield arising our of discretionary tax changes in year i.

= budget estimate of the tax receipt inclusive of any discretionary change in year i.
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Challenges in Measuring Tax Elasticity

» Inherent limitations of the various
methodologies.

» The proxy measures used for the
calculation of coefficients.

» Aggregation problems when
elasticity’s are calculated for broad
categories of taxes.

» Errors in estimating the revenue
impact of budget measures.

» Unavailable estimates of the revenue
impact of budget measures.

vi0007h061 fotosearch.com



Central Government Net Discretionary Changes in

DIR.

Com.

Indiv.

INDIR.

VAT

Trade

Prop.

Non-Qil Tax Revenue
TT$SMn

-30

-200

863

109

+30 9.3 -101 -43.2 -48 -14.4 -200
124 36 -1.0 -72 -108 -100 -50 =55 -58 -289
-18 129 5 =21 -28 -31.2 -29.5 =
40
=27 55 -76 -128
120

Source: Ministry of Finance, Budget speeches, various years and author’s estimates.

te the author’s estimates of the revenue effect of budget measures.



Elasticity Method used in this study:
Modified Proportional Adjustment Method

AT, = T, Eg.1
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Where:
AT, = the adjusted or cleaned tax yield in year i.
T, = the actual tax yield in i.

D, = budget estimate of the yield arising our of discretionary tax changes in year i.
TIE = budget estimate of the tax receipt inclusive of any discretionary change in year i.

= for all




Ordinary Least Squares Results for Tax
Elasticity, 1990-2009

T —— e L Lo ke o

Non-0il Direct Taxes (excl. Petro.) 1.21 21.20 0.95 0.00 Non-0Qil GDP
Income Tax 1.02 11.22 0.96 1.85 0.00 Non-Oil GDP
Company Tax (excl. petro.) 1.39 9.79 0.90 1.74 0.00 Non-Qil GDP
Company Tax (incl. petro.) 1.90 19.13 0.98 1.66 0.00 Non-QOil GDP

Non-Oil Indirect Taxes 0.99 10.34 0.97 2.31 0.00 Non-Oil GDP
Value Added Tax 1.13 12.40 0.97 2.39 0.00 Non-Oil GDP
International Trade Tax 0.95 6.914 0.96 1.54 0.00 Non-Oil GDP
Excise Duties 0.62 4.41 0.96 1.60 0.00 Non-Oil GDP
Property Taxes 0.23 0.83 0.48 1.86 0.42 Non-Qil GDP

Total Non-Oil Tax Revenue 0.81 12.46 0.97 2.18 0.00 Non-0il GDP

(excl. petro.)
Source: Central Bank of Trinidad and Tobago




Limitations of the
Non-0il Tax Elasticity Results

Estimates of the revenue effects of policy changes were not
available for all of the budget measures.

Notwithstanding the elasticity coefficient for non-oil tax
revenue, the elasticity coefficients in most instances were
higher than the buoyancy coefficient.

The property tax coefficient was not statistically significant.

The proxy tax base (Non-0il GDP) may have contributed to
the buoyancy coefficients for VAT, International Trade Tax
and Excise Duties.




Conclusions

The non-oil tax system is relatively efficient at raising tax revenue
but has weakened when compared with earlier years.

There is scope for improved collections from the non-oil tax system
and especially within the categories of income tax, excise duties,
property tax and VAT.

The elasticity coefficients for most of the categories of non-oil tax
revenue were higher than the buoyancy coefficient.

Data gaps on the revenue effects of budget tax measures is a
challenge for the calculation of elasticity coefficients in T&T.




Closing Remarks

» The buoyancy and elasticity coefficients point towards
opportunities for improved collections from the non-oil tax
system. This may mean that to support the re-invigoration of
the domestic economy and return to a surplus position (in the
short to medium term), the central government will be
burdened to introduce major policy changes to boost
revenue. ldeally, we would prefer a tax system that has a
strong underlying elasticity rather than one that needs to be

supported by major budget measures on a yearly basis.




QUESTIONS?

For comments on this paper please contact:
jcotton@central-bank.org.tt




