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APPENDIX 1 : Trade-off between efficiency and redistribution

The aim of this appendix is to show that, knowing the policymaker's
"inequality aversion parameter €" for the overall economic policy, the Atkinson's
inequality index can be used in order to estimate the trade-off between the

efficiency and redistributive effects of sector economic policies.

Let us consider a society composed of two individuals. The policyma-

ker's social welfare (W) is a function of the Atkinson type :
W= L Uly) =2 [A+B (yl-€ /l-¢)] i= 1,2

Let us assume an inequality aversion parameter €= 0.6 and, for sake
of simplicity, A = 0 and B = |.

W= y(1-0.6) 4 (1 - 06) -« y(1-0.6) [ (1-0.6)

If yy = 100 and oY = 900, the "overall" income (Y) is 1000, and the
Atkinson inequality index is :

=1- a=1-1[05 (100/500%% 4 0.5 (900/500)0-471/0-4
=1 - 0758 = 0.242

This value of the inequality index is used to give a dimension to the
herizontal axis of Fig.1, as indicated in Fig. Al. On the verticial axis the national
income of our example (1000) is indicated.

In order to have a better understanding of this inequality index, in
Fig. A2 the "virtual" utility functions for individual I and for individual 2
(measured from right to left) are indicated, as well as the social welfare function
obtained by adding the individual levels of utility for any possible distribution of
national income between the two individuals. The unit of ‘measure on the vertical
axis is unimportant, let us call it "util" as is the tradition.

The maximum social welfare is reached when national income is
equally distributed : 500 units of income each generate 60.06 utils of social
welfare. The actual income distribution (100 to individual 1 and 900 to individual
2) generates 53.76 utils of social welfare.
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Figure A.l1 Welfare effects of income redistribution
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The Dalton's (1920) index of inequality would have been | minus the
ratio between the actual welfare and the maximum welfare level if income was
equally distributed, both level indicated on the vertical axis of Fig. Al.

The Atkinson's index is | minus the ratio ( @) between the "equally
distributed equivalent level of income" (Yede = 758) and the actual national
income (Yx = 1000). These two levels of income are indicated also on the
horizontal axis of the third section of Fig. AZ. A lower national income, if equally
distributed, would generate the same welfare level as the actual unequally

distributed income.

With reference to Fig. Al, X and Z indicate two levels of national
income corresponding to an identical level of social welfare, according to
different income distributions. The same level of social welfare is also generated
by all combinations of income and its distribution characterising the economic

states indicated by the line S-Z, which is an equilateral hyperbola in ¥ and a.
Y = Yede / «

In fig. Al four states of the economy are indicated {S,X,V,2),
characterized by the same social welfare level and different income distributions.
Fig. A2 also indicates the levels of individual welfare in X, ¥V and Z states. This
hypothetical two-member society with an inequality aversion of the policymaker
0.6 is indifferent for :

X) a tortal income 1000, distributed 100, 900 (I = 0.242)
V) a total income 900. distributed 146. 754 (I = 0.158)
Z) a total income 758. distributed 379. 379 (1 = 0.000)
S) a total income 1100. distributed 70.1030 (I = 0.311)

Line 5-Z may be considered a social indifference curve as lines Wi in

Fig. I, only in a limited interval of variation of I near Iy as long as the
inequality aversion (g) of the policymaker can still be considered unchanged. For
large changes in income distribution, it.is likely that the inequality aversion
("propensity to income redistribution” of the policymaker) will change, therefore ¢
should be changed in the Atkinson index in order to fing out the other segments

of the welfare indifference curve-(WG in Fig.1).

The redistributive welfare effects of economic policies, which shift the
state of society on different indifference curves, may then be expressed in terms

of Yede if measured on the right side scale of Fig. Al, assuming an equally
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distributed income, or in terms of the national income as distributed at present, if
the measure is taken on the vertical line characterized by the present income
distribution index (I), as in Fig.4.

In Fig. Al let us analyse the effects of a planned policy redistribu-
ting 100 units of income from the richer individual 2 to the poorer individual 1,
total income (1000) will therefore be distributed 200 and 800 (state T in Fig. Al).
The new situation will be characterised by 1 = 0.120%, Yede = %79 and social
welfare will improve, since a shift to a'higher social indifference curve has been
realized.

We may assess this improvement of social welfare either in terms of
the "equally distributed equivalent income" (Yede, shifted 16 %, from 758 to 879)
or in terms of the present distribution of income (state X).

The planned policy will not medify the existing level of nominal
income (1000, state X as well as state T), but will increase 16 % the social

welfare level {(from 1000 te 1160, T' in Fig. Al)

The welfare redistributive effect of the planned policy T is therefore

estimated in :

Yy - Y, = 1160 - 1000 = 160

units of an index we may call welfare equivalent income, which allows

a better ranking of sector policy options.
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APPENDIX 2 : Italian overall income redistribution in 1980

Personal income "ante" government redistribution was obtained by
adding the non-taxed income sources (e.g. state bonds) allotted according to the
distribution of capital income (interest) and the social contributions paid by the
employers to the distribution of personal income tax declarations (see Pallini
1986). These were allotted to the 24 income classes according to the hypothesis
that, in a bilateral monopoly market such as that of manpower, taxes were
translated both forwards on expenditure and backwards on profits.

The basic quantitative information was taken from the Ministry of
Finance and was re-evaluated according to the 1980 domestic income level
estimated in the National Accounts.

Personal income "post" government redistribution was calculated by
adding the benefits of public expenditure and social security to the ex ante
income and by subtracting from it the burdens in terms of taxes and contributions
paid. All these items were allotted to the 24 income classes according to different
criteria as indicated in tables AZ2.1 - A2.3.
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Table AZ.1. Tributary Receipts (1980)
" Alicttment critetion
Revenues S|
ftems {millions} Y oex- Labor Divi- | Capital | Other
ante Income | dends Income
1. TAXES ON INCOME AND WEALTH i |
IRPEF (Personal Income tax) ™ 22 339 490 1 |
IRPEG (Corporations' Income tax) 2 474 359 1/3 2/3 H |
ILOR 4 D74 440 1 |
Deductions on interests ete. 5 B41 209 1 |
Deductions on corporat. revenues 412 506 1/3 2/3 |
Inheritance and gift taxes 229 393 ‘I['.I
Taxes on income movable property 177 586 1
Complem. progress. income tax 70 519 i/
Other suppressed taxes 101 307 1 .
Other receiptes 57 181 1 |
Total 35 777 990
2. CORPORATE TAXES |
Turnover tax 2 254 795 1
Stamp duty 1 546 799 1 |
Turnover & stamp duty substitute 244 937 1 |
Mortgage tax 366 188 1 |
VAT 17 293 666 1
Gemes & forecasts tax 34 918 1
Radio & TV licences 411 320 1
Govemment licences & permits tax 230 188 1/3 2/3
Car tax 477 D22 1
Duty on betting & gaming 114 422 1
B H C
Fees from higher education 1 359 1
AC! PRA treasury tax 135 530 1
Other receiptes 45 126 i
Tatal 23 125 268
3. DUTIES ON PRODUCTION,
CONSUMPTIONS AND CLUSTOMS
Duty on electric energy 98 089 2/3 13’35
Duty on production of mineral oil & 545 BSE z/3 1/3
Dut. cons, bananas, coffee, cocoa, gas 558 311 1
Barder surcharge 153 538 1
Dut. manii. spirits, bier, sugar, etc. 483 416 1
CECA & customs duties 64 154 1
Revenue from sales of marks ete. 29 468 1 z
Other receiptes 7 389 1 |
Total 7 940 221 5
4, MONOPOLIES 2 042 727 1 E
5. LOTTERIES ETC. 550 474 1 |
TOTAL RECEIPTS 69 476 68D ‘

A Distribution of IRPEF per Income classes, Italian Ministry of Finance

B Distribution of ILOR per inome classes, ltalian Ministry of Finance

C Distr. per classes of benefits from expenditure of higher education
D Distr. income from capital, building, agric., enterpren, as proxy for wealth
E Distr. income from capital, enterpren., corporal. as proxy for profits
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Table AZ.3 Public Expenditure (1980)
Table AZ.2. Extra-Tributary Receipts (1930)

; Allottment criterion 1
Iltems Fayments ¥ ex— Labar Necomp | Other
million £ it ante Income class
Allottment criterion T
Items Receipts Y ex- Labar Divi- | Capital | Other CEMERAL ADMIMISTRATION 3 780 B77 i |
{millions) ante Income | dends NATIONAL DEFEMCE 5 395 Baz 1 I
JUSTICE 1 091 004 3,1 26,9
4 LAW, ORDER AND PROTECTIVE SERVICE 2 928 598 73,1 26,9
- SPECIAL RECEIPTS INTERMATIONAL AFFAIRS 7 BET 327 1
i o CULTURE & EDUCATION
E % E.s Sy = = 103 678 i 1. Education expenditure 12 357 107
i Contrib. reclamation public works 52 1 Pre-school 627 741 1
['g Stamp duties on currency circulation 50 73 1 I Compulsory school 7 D63 323 1
Taxes and maritime dues 28 369 1 i High school 3274 632 1A
Registry dues 33 571 1 Uni ersity 1391 411 1A
l il . i
Consul, foreign aff. licences 2 861 1 i 2. Other educational expenditures 1 076 043 1t
Priv. transp. national airp. duties 37 599 1 3. Information & culture 1109 683 1B
COther receipts 101 070 1 T:JtBl 14 542 833
Total 357 93
C
H DUSIMNG 1 609 915 1
2. RECEIPTS FROM MINOR PUBLIC SOCIAL SERVICE MEASURES
SERVICES | (excluding social security)® (6 999 £52)
5 Labour market interventions 328 397 1
'3 F
' e i o 1 Public assistence 2 035 072 1
i Annual television licenses 9 334 1 Health services 20 108 976 1
| Other receipts 205 968 1 war pensions and other grants 1.0%0 750 1
; Tatal 410 759 ! Total 3 563 195
I | f
i 3. OTHER RECEIPTS 20 221 495 1 | i TRAMSPORT & COMMUNICATIONS 8 396 006 1 !
i | ' ECONOMIC INTERVENTIONS |
i TOTAL EXTRA-TRIBUTARY RECEIPTS 20 950 185 ] e b 227 293 1 i
- o]
[ : Food and Agriculture 1518 243 1
F. 2:::!?::L INS:.RHN‘CE CONTRIBUTIONS 58 939 549 } Industry, trade and arts & crafts &6 994 830 1
3 I L oS T T 2 c i Mon attributable interventions 5 961 413 1
£mployers 47 864 00O 2/3 13 Total 14 701 779 |
Employees 8 100 657 1 | [ [
F Other workers 2 974 B9Z 18 S0CIAL EXPENDITURE | |
Health sewices and other exp. 18 692 000 1' 1|
| Pensions, rents, allowsnces 48 298 000 | | i€
f o ” . Family zllowances 3 539 000 | | TF
A Distribution of benefits per income classes of law, order, protective service and justice expanditure Total 70 579 000 |
B Distribution of other-labour incomes i l
C Distribution of income from capital, sharehold., enterp., as proxy for profits. TOTAL 149 406 414
|
: L
| A Indiv idual income distribution per gualification, Bank of Italy
| B Income distribution per general educational expenditure

| C Income distribution of people not living in owned houses
D Ex-ante income distribution of farmers

E Transfers per income classes, Bank of Italy

F Statistics about family sllowances, Bank of Italy

* included in ex-ante income
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TABLE AZ& Estimate of ex-posl income per taxpayer
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LEGENDA :

ex-anle Income per Laxpayer (thousands lire)
ex-post income per tespayer (thousands lire)

wiya = ralin ex-post / ex-anle Income per laxpayer

Ya/Nc = ya
WpdNe

Income classes (million lire per Laxpayer)

H. Te=payers = Mumber of texpayers

¥ class

v =

ex-post income (million lire)

illion lire)
Benelits of Public Expenditure (million lire}

ex-anle income ; Yp

TaxBurden = Tax Burden
Pub, Exp, Benef.

¥a =

: Our calculation on Pallini (1984) data.

Source
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