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~ Abgtract

In +his paper the effect of tax-subsidy policies on
the personal income distribution is studied using the
-mobile capital Harris-Todaro model of Corden-Findlay-
McCool. It is shown that tax~subsidy packages with
efficiency promoting properties also have attractive

effects on the personal distribution of income.
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I: INTRODUCTION

The redistributive effects of policy measures have
increasingly begun to occupy the attention of policy nakers and
developnent researchers, in addition to concern with aggregate
efficiency and growth. 4Analytic studies on the effects of
policies on the personal distribution of income have however
been few in number. This paper contains an attempt to partially
f£ill this gap. Below, I study the effectd of policies on the
personal distribution of income using a somewhat extended
version of the Corden-Findlay-McCool model of a dual economy
with mobile capital and intersectoral nigration, It is made
apparent from this exercise that general equilibrium models
which are deemed useful for the study of policy effects on
efficiency aznd growth can, with only slight extensions, also
gerve to study policy effects on the personal distribution of

income.

The plan of this paper is as follows. . In Section 1T,
I present the mobile capital Marris-Todaro model following
McCool (1982) and briefly swmarise the efficiency effects
of various profit tax cun wage subsidy policies as reported

by hin.

¥This paper is based, in part, on Chapter 5 of ny Ph.D.
Dissertation, Das-Gupta (1983). I gratefully acknowlecdge
the help of Ph.D, committee members. All errors are mine.
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In Sccfion III, the model is extended to incorporate
the personal distribution of income. It will be clear that
these extensions are inspired by the work of Fields (1980).
Section IV contains an analysis of policy effects on the
personal distribution. In section V findings are swmariscd
amd some tentative conclusions offered.

IT: THE MOBILE C.PITAL HARRIS-TODARO MODEL

In the notation of MeCool (1982) the model is given by

the following nine equations:
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where, for i = 1,4, M being the rnodern (or manufacturing)

sector and A being the traditional (or agricultural) scctor:
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yy is the output of sector i per worker per period.

1. is the number of labour units per period in sector i, labour
mits being identical.

1.. is the number of unemployed labour units per neriod.

N

ki is the capital labour ratio in section 1.

k is the aggregate capital stock, assunied to be fixed.

are regpectively wages per labour unit per period and
rental per capital unit per period in sector 1i.

.
Wity

si,ti are respectively per unit wagc gubsidies and profit taxes
per period in sector ii

is the relative Pricc of the M-good in terms of the A-good,
agsunied exogenously given.

Bquation (5.4) is the Harris-Todare migrafion gquilibriun
condition and equation (5.5) is the government budget constraint.
whilc I retain the asswiption of a fixed relative price (p),

I do away ﬁith tariffs as a possible source of government

revenue, an additional instrument looked at by MeCool (1982),

In 1line with McCool (1982) 1 consider nine policy packages
(i.e. all policies considered by him except tariff based
policics). Subsidies are given either t- agricultural sector
wages, manufacturing sector wages or both (2t an equal rate).
Phese subsidies are financed by one of three methodss modern
gector poofit taxes, agricultural sector profit taxes or
equal taxes on both sectors. Taxes and subsidies are assumed
to be newly levied in each case so that they are initially

at a zero level. Relevant comparative static results are in
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Table 1.1 Discussion of most of these results is to be found
in Corden and Findlay (1975) and McCool (1982) and is not

réproduced hore. The main findings are as follows.

Full omployment is attainable by one of four policy
packages, namely, acros:s the board taxes with either an
agricultural wage subsidy or an across the board subsidy and
also the same subsidies financed by a manufacturing profits
tax. However the manufacturing tax financed across the
board subsidy does not permit the attainment of the
feasibility frontier. Of the other three policies, only the
across the board tax—cuy-subsidy permits the attainment of
the first best optimum. With revenue coustraints, acrosgs
the board subsidies financed by a manufacturing tax may be
the best available package "since the impact effect on the
value of output is larger than that associatsd with across

1
the board taxation. (MeCool, p.76)

The employment effects of two policies, acress the board
subsidies financed by either manufacturing taxes or across
the board taxes, are ambiguous. This is due to the opposing
pulls of subsidies to the agricultural sector and the
manufacturing sector. The exact conditions (see MeCool (1982)
for details) for particular employment effects depend, in
part, on labor demand elasticities in the two sectors.
3ince decrcasing unempioyment is neccessary (though not

sufiicient) for the attainment of the first best optimum,

1 Some of the formulae in Table 1 are due to MeCool (1982).
See hig Table 1.
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8n aetariak sinnifies a neoative multiplier. Soms of these results are dus to McCool (1982).
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I will restrict attention below to wnemployment decreases

when analysing these two policies.

TII: THE PERSONAL DISTRIBUTION OF INCOME IN THE
HARRIS-TODARO MNMODEL

Both absolube and relative aspects of incoms distribution
are focuged on in what follows. Thus absolute income levels
of diffcrcnt persons in the cconomy are looked at as well as
inequality of incomes. Incquality of incomes is looked at
with the help of the Lorenz Criterion wheraby inequality is
s2id to have worscned (improved) after policy changes if the
pogst-policy Lorenz curve of the incomg distribution lies
below {above) the pre-policy Lorenz curve. In case Lorens

curves crogs, no statement is made about inequality.

Making statemcnts about absolute poverty levels is more
difficult since an exogenously specified poverty line is
needed for this purposc. TFollowing Ficlds (1980) we assume
that traditional sector workers areg poor. Consequently, in
our framework, unemployed persons are also Poor. We sfudy
ineome differences due to two sources below. Income
differences duc to institutional rigidities and differences

due to differential ownership of productive factors.

Income differences duc to institutional rigidities

In the Harris-Todaro model differences in current realized
“income occur due to differential earnings opportunities caused

ghy-the sticky modern scctor wage rate. There is no mechanism
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lending to differences in carnings fron capital. I
therefore look at (1) the labour carnings distribution and
(2) the distribution of total incomnes under the assumption
of equally distributed capital stock ownershipe. Discussion
of differentiazl ownership of productive factors is postponed
to the next section. I now proceed to a gpecification of

the additional structurc.

There arc Q individuals each of whon owns and supplics
1/Q labour units per period. Individuals may work in only

one sector or are unomployed.2

Labour incomes are therefore, O if an individusl is
unenployed, WR/Q if employed in the agricultural gector and

wm/Q if employed in the manufacturing scctor.

Income shares are given by 0, 1/7Q and 1M+1N :‘Vﬂ/(wiQ)

L ———

T
per person. The Lorenz curve connects the noints (0,0),
(lN,O), (1N+l£’1A) and (1,1) where the first element of the
ordered palr gives the proportion of the work force and the
gecond element gives the income proportion. Thus the
three segments of the Lorenz curve have slopes 0,1 and
wﬁ regpectively.
It nay be reccognized that the Lorenz curve segments have

slopes equal to Q times income shares per person.

2 Tndivisibility of labour supply units may lead to marked
¢learing conditions being only approximately satisfied. I
ignorc this problem here.
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Tigure 5.1: The Lorenz Curve for Labor Incomes in the
HT Model.

In the case of equal distribution of capital ownership

income for individual i is given by

yi = _E_IE + W, ;L('j where J=4, M,N, we =05 1=1..0...05Q

Since the total wage bill is w,,z’r

the ith individugl's
income share is given by

rk

- U J
= Eﬁﬁfﬁz 6 if unemployed,

ST

4 The wage bill is wklA+WM1M WMIMIA * Wl WM M =

11
Herey equation (1) and (2) have been made use of.
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Yi = 1 if cnmployed in the agricultural sector 5
y Q
i = 1k + ™ 1 if enmployed in the M-scotor 6
¥ TK+w A rk+w,& Q

i rt

The Dorenz curve is giveon by the points (sce diagram)

(O !O) 9 (lN ’lN( 1"'WA ) H QN-F].A, 1A+1N( 1-WA9 H ( 1 ’ 1 )
— _A P
¥ y

,//’///”//

i Iy+ly

Figure 5.2: The Lorenz Curve in the HT Model With Bgual
Capital Shares and Occupabtlonally Varying
Labor Returng.

Here y = rk+y‘ and, as beforc, the first element of

each ordered pair is the cumulative population proportion
and the second clement ig the cumulative income
proportion. The slopes of the three segments are

regpectively 1~w&, 1 and 1+WM“WA which are once again

y y
Q times the per person income sghare.
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Lncome differences due to endowment differentials

Capital ownership is agsumed to be uncqually  distributed
in the popwlation. Labor supply by individuals is also
unequal when nmeasured in cfficicney units though not in time
units. Individuals are risk neutral and scek to maxinisc
the expected utility of income. Given the Harris-Todaro
migration equilibrium, they arc indifferent between an hour
of labor supplied to the agricultural sector and an hour of
labor suppliczd to the manufacturing sector. In this section
I study the distribution of expected incomes so as %o keep
endownnent linked and institutional efchts separate.

Letting B denote the expectation operator, expected
inconcs are Eyi = rki+w;11, where 1i is in efficiency wnitg,
Bli =15 i=1..... ... R 7
Dividing through by By = y and letting h, = ki/k represent
the ith person's capital ghare will give the income ghare of
the ith person vhich may be scen to Bs a lincar combination
of capital and labor shares.

By; /¥ =y (£k/y)+1; Cwy /) =hy (=w,/¥) 41, (w,/) 5 8

The Lorenz curve of expected inecorne is thus given by

o o
1z(j) =i=§:hi (1-WA/Y) + ii1li(W;/Y)
= ¢;(1=w,/¥) + bj(wA/y) 9

where it is sssumed that persons have been ranked in

ascending order of expected incomes so that c; is the
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cuntlative capital chare of thz poorest j persons and bj

is the cunmul=ztive labour share of the poorcst j persons.

IV: BFFECTS OF PCLICIES ON T PERSONAL DISTRIBUIION OF
INCOME

(a) Policy effccts on income differences due to institutbional
rigidities.

(i) Absolute Incomes

liere, we wish to enquire as to what policies, if
any, result in at least as many persons at each
labour income level as in the Anitial situation. 1In
other words we wish to enquire as to what policies
reéult in aly < O dw, 2 0 and dlM 2 0. Conversecly,
if dly 2 0, dw, < 0 and dl,

engetment of any policy we may. conclude that absolute

< 0 results from the

incomes are adversely affected {(or rather not
improved) in the post policy regime. It will be
clear from table I that no policy package
unambiguously raises or lowers absolute labour
incomes of all individuals. Across the board
subsidies financed by either across the board taxes
or M-gsector taxes may raisé absolute labour incomes
especially if, in the former case, the first best

optimum is obtained.
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Turning to total (Lapour plus capital)income
we 3ce that in the cas: of the two policies
rnentioned above the returns to capital decreases fron
Table I. Thus no policy mnalysed rusults

unambiguously in income gains to all individuals.

(ii) ibsolute Poverty

Following Ficlds (1980), consider the class of
poverty indices given by

— .\ a - B a
p - p(l‘&le’w‘il} 9 p1 2 O, .|‘.)2 >, C’ P3 5 C‘
Sufficient conditions for poverty to decrease
(increase) are given by dl, > 6 and aw, > 0 and d1.< 0

A

(a1, <O and aw, < 0 and a1 > 0). Fron Table 1

A N
poverty may decrease in the case of the two Packages
which raise absolutc labour income. Since the
attainment of the first best optimum requires that
Wy = Wy, we nay conclude that poverty is alleviated
if the first begt optimum is indecd achieved. The
inpact of other packages on poverty will be measure

gpecific.

(iii)Incquality due to Institutional rigiditics

It is repeated that the Lorenz curve for labour
incomes in this case connects the points (0,0),
(1N,O), (1N+1A’13) and (1,1) and that the three

scgents have slopes 0,1 and w To examine the

1T WA.
impact of policies on inecquality of labour incomes

there is need to examine the impact on 1A’1N’1Mand wh.
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Phis will then grnable an examination of the behaviour of
the points (lN’O) (1N+1A’1A) and the slope wy/w,. Doing
this, we conclude that five packages, thosc with (only)
manufacturing subsidics and these with agricultural profit
taxes result in greater labour income inequality by the
Lorenz criterion. The other four packages result in
lowering inequality of labour incomecs (if they succced in
lowering wnecmployment in two cascs).

' If we examine total incomes wader the assumption of an
equal distribution of profit income, w¢ now have a Lorcuz
curve vhich conncets the points (0,0), (‘1N,1N(1-wﬁ/y)),
(1N+1A; (13+1N(1—w3/y)) and (1,1) sc that the three
segrents have slopes given by 1—wk/y, 1 and 1+(m%fmh)/y.

The expression 1—WA/Y’ the profit share of income clearly
changes in 2 dircction opposite to labour's share of income,
whilc the expregsion 1+(wM—wl)/y = 1+wm/y - wh/y mnay be sesn
%o incrcase (decrease) if both y and wh/y decrease (increase).
By examining the movenent in Just WA/y and y (Sce Table I)

we may conclude that Lorenz curves cross except in the case
of the two policy packages (tM,sM) and (tA’SA) which operate

" on one sector alone. For these two packages, the slopes

of all segments of the Lorenz curve are unchanged.
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However both coordinates ¢f the point (1, 1N(1_W’/y))
N 4 i ale
increase with these policies so that inequality is

worsened in these caszcs.

(iv)Inequality due %o Bndowwnt differen

-

From (a) we sce that 4 (1z(3)) = (bj—cj)i(wﬁ/y) for
J € Q. It may be realistically assumed that the
cunul ative share of the poorest j individuals in
total labour income (bj) exceeds their cumulative
capital share (oj). If this asswaption is wvalid,
{
then the importance of labour's éhare of income in
determining inequality of incomes is clearly revealed
in an intuitive way. EBExamining table I, we nay con-
clude that ineguality due to endowment differentials
decreases when manufacturing wage subsgidies oxr
across the board wage subsidies are institubted with
finance being obtalned from manufacturing or across
“the board profit taxes. Incquality is unaffected if
tax ~subsidy policies are restricted to one sector
only., In the other threec cases inequality is

worsened,

Concluding Commenta

In this note I have looked at the impact of policies
on six aspects of the personal distribution of

income:
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(1) Absolute lavour carnings
(i1} 4sbsolute toltal inconmes
(iiiYibsolute poverty

(iv) Relative labour income inequality dus to
insgtitutional rigidities

(v) Relative total income inequality due to
institutional rigidities and

(vi) Relative total inceme inequality duec to
endownent differentials.

Looking at these agpects in turn it has heen
showna that two policy packages, zzrcoss the board wage
subsidies financed by either across the board taxes

.
or manufacturing profit taxes arc the only ones which
can have desirable e¢ffects on abgoiute labour earnings,
absoluté roverty, relative lﬁbour income inequality
and total inecome inequality dus to cndownent
differentials. ©Ho policy package studied

wiambiguously increasss abaolute total incomes of all

ot

Persens ol unanbigucusly dzcreases tetal income
ineguglity due to institutionol rigidities (uwnder the
extreme assumption of equal capital ownership)., Vhat
is remarkable is that the two packages namsd are
pPrecisely the packages found by McCool to be the most
effective In improving efficiency - one when revenue
is not a constraint and the other when revenue isg

a consgiraint. DPherefore, such policles may be seen

to be desirable both on equity and efficiency grounds.
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Two other packages, it was'seen’may lower
inequality of labour incomes and total income inequality
que to endowment dlifferentials. These packages both
involve subgidies to agricultural wages and either
across the board profit taxes or manufacturing profit

taxes.

The analysis here, when combined with the
analysis of McCool may be seen to call into quegtion
the exisgtence ogzgguity—efiiciency trade offy
induced by 4g¢velopment policies thot have been mals

so much of the development liter&ture.
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