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SECTORAL PER CAPITA GROWTH AND
EQUITABLE INCOME DISTRIBUTION

by
Alberto R. Ilano*

Relatively high levels of income inequality have been common
phenomena for developing countries. As a consequence, one would
think that income redistribution would have been afforded top
priority as a national economic goal. In reality, however, most of the
sfforts currently being made at economic development cannot be
tharacterized as being directly aimed at changing such existing high
levels of income inequality. It may even be said and understandably
40 that income redistribution has never been a popular national
stonomic goal for the governments of developing nations saddled by
4 feudal past.

In a way, economic theory has contributed to this state of affairs
bocause of the acceptance of the direct proportionality between the
Mvings rate and the income level. This has resulted in relegating the

toblem of income inequality to the background. The alleged
Eutiﬁcation has been that eventually, across the board increases in

come levels will ‘“‘trickle down” to the low income groups. But
generally, this has not occurred. Because of the propensity of

hvernments to try to achieve the appearances of industrialization,
a‘m goal of redistributing income has not only been largely ignored,
but what has occurred is a ““trickling up”’ effect — a long run shift
lowards more inequitable income distributions.!

To be sure, the process of development is a highly constrained one.
The nature as well as the severity of these constraints vary from one

* Associate Professor of Finance, University of the Philippines and Concordia
niversity, Montreal.

! For a similar view, see J. Viner, “The Economics of Development,” in A. N.
gnrwala and S. P. Singh (eds.), The Economics of Underdevelopment (New
ork: Oxford University Press, 1963), p. 15.
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developing country to ancther. But one problem the majority of
developing countries share is population growth. Because a popul_
tion control program necessarily involves very long-term effects,
usually does not enter materially in the realm of shorter rur
problems faced by governments. And while governments may comsé
and go, the population problem remains.

This paper does not belong to the genre of population trap
models. Instead, the objective here is to analyze the effects of growtk
rates by sectors of both population and income levels. Attention wi
be focused on the conditions that prevent the majority of '!.
within a developing economy from not only sharing proportionatel
in the total growth but also from improving their material levels ¢
subsistence. Hopefully, such an approach can lead to describe tk
conditions of the problem and to prescribe as well the directior
towards mitigating their undesired effects.

Part I contains the background presentation of the measurem .
of economic performance. Here it is underscored that avers
increases in real per capita incomes can give a myopic view of the r¢
situation. Part II presents as an alternative a sectoral approach ¢
analyzing economic performance. At this stage, only sectoral incon
effects are considered and population growth is assumed to
uniform for all income levels. In Part III, the implications of
sectoral approach for economic planning are specified by way |
rendering planned reductions of existing levels of inequality if
operational terms. Varying degrees of reduction can be incorpora
into an economic plan. The effects of sectoral population growth |
the general analytical framework are discussed in Part IV. Finall
the policy considerations of this sectoral approach are analyzed !
Part V, where it is stressed that the choice between economic grow
and income equality need not be made on a mutually exclusive bas
The sectoral approach to per capita growth as propounded in ¢
paper can hopefully serve to provide a workable balance betw
these two in arriving at more equitable distribution of income.

I. Background

Let us suppose that in a developing economy, population #
income growth for a given period can be described by the follo _'
exponential paths:

(1.0) P, =P e
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where P, — population at time £,
P, — current population,
g — geometric average growth rate; and

OF) I T AL

where Y, — real income at time t,
Yo — current real income,
v — geometric average growth rate.

By dividing Eq. (2.0) by Eq. (1.0), we can derive the equation
for the growth rate of real per capita income over the same period —

(8.0) Vi = yoe(""‘g]t

, where y; = Y/Py, the real per capita income at t;
I Yo = Yo/Po» the current real per capita income.

T (v-g)<0, then y;<y,. For y; to be greater than y,, the term (v-g)
must be positive, i.e., real income must grow faster than population
If the per capita income level of the economy is to improve. From
the point of view of reducing income inequality, however, the fact
that (v-g)>0 is not adequate for measuring economic performance. It
becomes necessary to look deeper into the manner in which the
growths in income and in population have been distributed among
the sectors comprising the economy.

Il. The Notion of Sectoral Per Capita Incomes

This section will deal with the formulation of a sectoral approach
for measuring the effects of per capita growth. Fig. 1 shows a Lorenz
Wurve depicting the relationship between percentiles of real income
wnd of population.? If a line is projected from the origin to any point
ih the curve, then the slope of this line corresponds to the per capita
vome (expressed in percentiles ratio)® of the population percentile
ven by the abscissa of that point. It also follows therefore that the

"Throughout this paper, the analysis will abstract from effects of price level
tintions. Hence the term income shall refer exclusively to real income.

""This inconvenience in dealing with per capita income expressed in terms of
vontiles ratio will be removed later on with the aid of Fig. 3. At the moment

objective is to base the sectoral approach formulation on the established
neept of the Lorenz curve.
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Figure 1
Lorenz curve broken down into
two sectors.

45° slope corresponding to the overall per capita income if
percentile scales are reconverted to absolute values. y

Going back to the Lorenz curve, the distribution of sect
incomes per capita can be determined from its curvature. Whe
the slope of a line linking any point on the curve to the or}
corresponds to the average per capita income, the slope at any pe
along the curve corresponds to the marginal per capita income ari
from an incremental population percentile.* It follows then [
the point on the curve where the slope becomes parallel to the
line, the marginal per capita income equals the overall average,
the horizontal component of this point be denoted by b a
vertical component by c. Therefore b% of the population have
capita incomes lower than the overall average; and c give
percentage of total income received by this b% of the popu
The component per capita income of this group would then am@
to 100(c/b)% of the overall average per capita income. A two-se
analysis can hence be made by treating the b% as the low-ingi
group and the remaining (100-b)% as the high-income group.

4mhis distinction should be familiar since it is analogous to that bet:
average propensity to consume and the marginal propensity to consul
reference to the consumption function. Since the curve is continuous, &
population percentile can likewise be treated as a continuous interval, M
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Figure 2
Lorenz curve showing a four-
sectoral breakdown.

Actually, this two-sector breakdown can be further disaggregated
by employing the same procedure to each of these two sectors. In
Fig. 2, the average per capita incomes within the two defined sectors
fre indicated by slopes of the lines OE and EL. The point N on the
lower portion of the Lorenz curve where the slope equals that of OE
fletermines the incremental population percentile whose marginal per
tnpita income equals the average within the low-income group. This
In indicated in Fig. 2 as b; % of the population with ¢, % of total
Income The same procedure can be used to determine the point
(by,c3) within the high-income sector. Hence we have now estab-
llshed four sectors and if we want, we can have more. For
fonvenience however, the two-sector breakdown will be used
hereafter for purposes of analysis since the same procedures as well
M the results obtaining in the two-sector analysis in the succeeding
#octions can also be extended to any more-detailed sectoral analyses
should this be desired and warranted.®

"

" For one thing, the inequality between the high and low income groups is
ter than the inequalities of the two subsectors within each of these two
md sectors. To put it differently, in Fig. 2, the ratio of the slope of EL to that
OF is greater than the ratio, say, of the slope of NE to that of ON. Therefore
relative inequality is more critical between the two broad sectors than the
bsectoral inequalities within them. This observation follows from the shape of
# Lorenz curve.

The sectoral breakdown discussed above need not be confined to even
mbors. For instance, the slope of the line joining the points N and M in Fig. 2
be interpreted to define the per capita income of the “middle class.” If this
#onsidered as one sector for purposes of analysis, then we have now set apart
w0 soctors — the low-income group from O to N, the middle class, and the
li-income group from M to L.
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Figure 3
Adjusted distribution curve
arising from increase in income
and population over time.

In Fig. 3, the percentages are changed to the actual valuel
income Y j and population Po."’ Supposing that in a future peri
Y, increases to Y; and P_ increases to Pt' An improvement it
income per capita level corresponds to an increase in the slo;
Y,/P; over Y /P . Since the total population is now Py, the ori

percentage b will now correspond to a larger number of peopl

o,
®The scaling of the two axes in Fig. 3 as shown is meant to coincide wi
percentile scales of Fig. 1. This serves to facilitate comparisons between
figures.
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With this increase in the per capita income level, the resulting curve
telating income and population will now be altered such that it will
wind up at the point (Y4, P;). Let us refer to this new curve as oT
ind to the original one as OL. The shape of OT will be determined
by the sectoral changes in income and in population that have
{ranspired in the interim. To simplify the analysis, it will be assumed
{hroughout this and the next section that the population growth rate
l# uniform for all income levels.

In Fig. 3 OT is curved in dashes to indicate that this is only one
out of the many possible shapes it could take. The actual shape will
be determined ex post. This can then be deflated to be directly
tomparable to OL.? If the deflated curve is entirely above OL, then
there has been a clear case of improvement in the distribution of
Income. A complete downward shift will likewise indicate a clear
tnse of deterioration. The more usual cases will be where the two
turves intersect at one or two interior points, indicating improve-
ments in some sectors and worsening in others. Actually, a
flownward shift at the very high income levels accompanied by an
Wpward shift at the low levels might be indicative of the formative
processes of the middle class.

III. The Integration of the Sectoral Approach with Economic
Planning

The sectoral approach discussed in the preceding section can also
have some implications for economic planning. Given the existing
itructure of income distribution, the following relationships can be
obtained from Fig. 1:

Yw =¢Y/bP , the existing average per capita income within the
low-income group; and

Yh = (1—¢)Y /(1—b)P , the existing average per capita income
within the high-income group.

Given a planning period t, the projected ending value Y, as
flofined in Eq. (2.0) above can also be expressed as the sum of the

"However, in comparing directly two Lorenz curves referring to two
flifferent periods, one must remember that the percentile scales refer to different
lolals of income and population. This direct comparison will also obscure the
telation between Y, /P, and Y O!P o that is evident in Fig. 3.
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endiﬂg values of the two component sectors:
(4.0) V=Y + Tyt
where th — total income of low-income group at t;
Y}t — total income of high-income group at t.
Following the same formulation in Eq. (2.0), we get

(41) Y et=cY e+ (1) Yo 0<0<0.5

where u — component growth rate of income for the low
income group; and

z — component growth rate of income for the hi gh
income group.

Factoring out the term Y j,

(4.2) eVt=c el + (1—¢) eZt,

This expression contains the relationship over time of sectoral
total income growth rates given c, the existing proportion of incol
held by the low income group.

Fig. 4 contains a vector representation of the different per ce
incomes defined thus far. In this figure, the existing state of incol
inequality can be loosely interpreted as the angle between yp
V.. An improvement over this current state must therefore
substantiated by a csunterclockwise rotation of y; (relative to§
simultaneously accompanied by a relative narrowing of the an
between y} ¢ and y4.° If the value of v in Eq. (4.2) is exogenoul
determined, then we need another equation to solve for the M
unknowns therein — u and z. Once this has been done, then &
resulting component vectors yp, and yy in Fig. 4 can be specifll

8 Some of the vectors in Fig. 4 have been linearly transformed to the @
to facilitate visual comparisons. The notations y;, and y_, refer to the resull
vectors of y, and y_, respectively, at time t. l;ithese two resultant vector
depicted as 358112(1 lines to indicate that their positions are not fixed as lon
the values of z and u are still undetermined. Although Fig. 4 is not drawn
scale, the growth rate of v, u, and z will respectively determine both



Figure 4
Vector diagram of per
capita incomes.

We can now be explicit about the significance of this sectoral
approach for economic planning. Let us express the existing level of
Income inequality as the ratio of the per capita income of the high
Income group to the per capita income of the low-income group. Let
s denote this ratio by Q:

(60)  Q=yulyy, =b(1—<)/c(1-b).

magnitudes and directions of the corresponding resultant vectors (expressed as
jpor capita incomes) Yo Yot and Yht-

Strictly speaking, an improvement over the existing state of inequality can

ulio involve only a narrowing of the angle. However, overall growth should also
e considered from the point of view of the entire population.
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By definition, Q@>1. The term “‘Q-level” will be used hereafter to
refer to the state of income inequality (the higher the Q-level, th
higher the income inequality). If the attainment of more equitabl
distribution is to be given importance in economic planning,
this should have an operational counterpart. To render the reductior
in the Q-level over a given planning period into operational terms, 1@
us first set up a coefficient of inequality reduction, to be denotel

by q.

This coefficient will be a planning variable in the sense that |
serves to relate the desired Q-level at the end of the planning perio
to its initial value. Using Egs. (4.0) and (5.0) above, the planné
Q-level at period t can be stated as’ -'

(5.1) (Ynt/Phe) = aQ (Yi/Pwt) where (1/Q)<q<1.

Using the definitions given at the start of this section and #
assumption of uniform population growth, the above equati
becomes '

t
(5.2) (1—)Ye?t Y e
(1—b)P, 8 T bP -4 Q-
The terms @, Y OIP i and e8Y will all cancel out, leaving

(5.3) %t = gelit,

Since q is exogenously set, we now have the other equati
needed to solve for the values of u and z in Eq. (4.2) abg
Combining these two equations we get -

(6.0) eVt =¢ Ut 4 g(1—c) Ut

or eVh= (c + a(1—=¢)) eut,

9The existing Q-level is derived from Eq. (5.0) given the values of b
For example, if b = 0.7 and ¢ = 0.3, Q = 5.44. A given value of q impl
100(1-q)% reduction in the existing Q-level. For instance, if q is set at 0.96
planned reduction in Eq. (5.1) refers to a 5% lowering of Q at the end ¢
planning period. Although the lower limit of q approaches (1/Q) theoretit
such low values will probably have no relevance for planning p J
Approaching the lower limit implies nearing the ideal state of perfect. equ
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Taking the logarithms of both sides, the desired income growth rate
for the low-income group necessary to achieve a 100(l-q)% reduction
in the Q-level is given by the following equation:

(6.1) u=v— (1/t) Ln (c + q(1—c¢)) .

Note that the expression (¢ + g(I—c)) < 1 and this follows from the
definitional range of the planning variable q. The logarithm of this
expression will have a negative value; therefore, these desired values
of u in the above equation must always be greater than the given
values of v. Eq. (6.1) states the second condition for a planned
reduction in the Q-level, namely, that the low-income sectoral
growth rate must always exceed the overall average. This result is to
be expected. Perhaps what is more meaningful is that in the absence
or failure of planning, a trend towards income inequality is more
likely to occur than an unplanned attainment of Eq. (6.1). As a
corollary to the last equation, the converse condition requires that
the sectoral income growth rate of the high income group be smaller
than the combined average v:

(6.2) z=v——(1/t}_1£(1"0+%)

The term (1 — ¢ +§) > 1 when q < 1. Hence z < v and this negative

difference decreases over time. Let us now proceed to the next
section where the assumption of uniform population growth rates
will be dropped.

IV. The Effects of Sectoral Population Growth on Income Distribu-
tion

This section will incorporate population growth into the general
unalytical framework of the preceding section. Henceforth the
wsumption of uniform population growth will no longer be adhered

lo. As might be suspected, this assumption tends to cover up certain
relationships occurring in the relevant sectors.

Still retaining the two-sectoral breakdown, the overall population
growth in Eq. (1.0) can also be expressed as

(1.0)  PoeB=bPedt —(1-b)p ekt  05<b<1.
where d — sectoral population growth rate of the

low-income group; and
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k — sectoral population growth rate of the i
high income group. i

Factoring out P, we get
(11)  eBt=pedt + (1—b) ekt,

These sectoral population growth rates can now be incorporated int
Eq. (5.2) as follows: b

(6.2.1) 1—c)e?t = qQ celtt
(1—b)ekt bedt

Using Eq. (5.0), Q will cancel out, leaving

(5.31) elz7K)t=ge(u—d)t !
Taking the logarithms of both sides, we get 1
(5.4) z—k=u—d+ (1/t) Ln q.

Note that (z-k) and (u-d) denote respectively the growth rates of |
capital income for the high-income group and for the low-inc@
group. Recalling that Eq. (5.4) was formulated on an ex ante ba
the definitional constraint q < 1 renders the term (l/t) Ln q negat
It follows therefore that (u-d) must exceed (z-k) by that amount
100(1-q)% reduction in the Q-level is to be attained.'® The follow
table gives a representative idea of the magnitudes 8f g, Ln q, anc
term (1/t) Ln q for t = 4 years.

TABLE 1

Sample Values of q, Ln g, and (1/4) Lo q

q Ing (i! Lng
0.98 —0.0202 —0.006
0.95 —0.0513 —0.018
0.90 —0.1053 —0.026 |
0.85 —0.1626 —0.041 !
0.80 —0.2232 —0.056
0.76 —0.2871 —0.072

100n an ex-post basis, q can usually turn out to be greater than |
However, this is no longer within the context of planning, unless of co\
higher level of income inequality is actually being planned for the next t /
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IFor cases where k # d, Egs. (4.2) and (5.8.1) can be combined to
solve for u and z. The corresponding versions of Egs. (6.1) and (6.2)
ndjusted for sectoral population growth become respectively:

L (6.11) u=v—(/9)Ln(c+ql—)e BTV and

Egs. (6.1.1) and (6.2.1) are the generalized forms of which Egs.
(6.1) and (6.2) are the specific cases wherein k =d. To illustrate the
sgnificance of Eq. (6.1.1), suppose that for a given planning period
of t = 4 years, the target overall growth rate of income is v = 0.06,
amd a 100(1-q)% = 2% reduction in the existing Q-level is desired.
Assume further that b = 0.70, ¢ = 0.30, i.e.,, Q = 5.44. From Eq.
(6.1.1), the only undetermined term left is (k-d), the difference
hetween the sectoral population growth rates. For convenience, let

F(k—d), o= (¢ + q(1—c) ek

e the shorthand reference to the bracketed term in Eq. (6.1.1). The
Mibscripts on the left-hand side denote constant values of ¢ and q;
however they will be understood as such and dropped hereafter. The
following table contains the relevant values leading to the calculation
of u in Eq. (6.1.1) as a function of (k-d). These values of u are to be
found in the sixth column. The values of z in the seventh column can
e found by using either Eq. (6.2.1) or (5.4).

TABLE II

Calculation of Sectoral Income Growth Rates
Given Q = 5.44 and q = .98,

1) 2) (3) (4) (5) (6) )]
(k—d) e4(k—d)F(k—d) Ln F(k—d) %Ln F(k=d) u z

0.015 1.0618 1.0284 0.0280 0.0070 0.053 0.063
0.010 1.0140 1.0140 0.0140 0.0035 0.0665 0.0615
0.005 1.0202 1.0000 0.0000 0.0000 0.060 0.060
0.000 1.0000 0.9860 —0.0140 —0.0035 0.0635 0.0585
—0.005 0.9802 0.9724 -—0.0280 —0.0070 0.067 0.0567
—0.010 0.9608 0.9591 —0.0420 —0.0105 0.0705 0.0555

—0.0156 0.9418 0.9460 —0.0560 —0.0140 0.074 0.054
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The fcﬂlowing points can be elicited from Table II:

1. When k = d, u = v + 0.0035. This value of 0.0035 is th
sectoral income effect isolated from population effects. In turn, th
sectoral income effect arises because ¢ < (I-c). Put another way, c¥
must grow at a rate u = 0.0635; (1-c)Y,, must grow at a lower ral
z =u—1/4Ln(.98) = 0.0585 for the Q-level to be reduced by 2%.%

2. The sectoral population effect, i.e., the variation in (k-d),
linearly related to Ln F(k-d). Notice that the entries in columns (i
and (4) fit into a straight line: [

Ln F(k—d) = 2.8(k—d) — 0.014

Similarly, the entries in columns (1) and (5) fall in another straig
line obtained by dividing both sides of the last equation by t
years: '

0.25 Ln F(k—d) = 0.7 (k—d) — 0.0035.

Plugging this term back into Eq. (6.1.1), we now get a simplif
version of the latter as follows:!?

u=v + 0.0035 — 0.7(k—d).

This equation serves to isolate the sectoral population effect fi¢
the sectoral income effect. Depending on the sign of (k-d),
population effect either reinforces the income effect (which is alw
positive) or serves to offset it. '

3. Some positive level of (k-d) would be needed to compens
for the income effect. In this particular example, (k-d) = 0.008

1170 verify this statement, EQ. (5.2) can be used to determine the Q-
period t. Let this be Q,. Using Eq. (5.2), Q, = b(1-c)-242/c(1-b)e-254

After obtaining the values of the exponential terms, we get Q
Q(1.27/1.29) = 0.98Q. Therefore q = 0.98 as claimed and intended. '

121t is interesting to note that since we are only concerned with a nas
range of values of (k-d) around zero, Eq. (6.1.1) may be approximated by |
following:

(k—d) (F(s) — F(0.)),

(6.1.13) u=v+ (1.“) (_I_"_E F(o') a5 F(o )
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required to exactly offset the income effect. This means that if k = d
 0.005, a uniform growth rate in incomes (u = z = v) will still be
iccompanied by a 2% reduction in the Q-level.

4, For developing countries, the cases where (k-d) > 0 would be
more the exception than the rule. Thus in developing countries the
jiectoral population effect generally reinforces the sectoral income
offect in placing a greater strain against efforts at reducing income
inequality.

A more detailed sectoral analysis as outlined in Part II can be
done following essentially the same procedural lines. Suppose this is
to be done for the two subsectors within the low-income group as

| shown in Fig. 2. We only have to substitute the subsectoral

#(0.005) — F(0.0)

tounterparts of the term contained in Egs. (6.1.1) and (6.2.1) to
solve for the subsectoral counterparts of u and z. Specifically, the
lerm ¢ will be replaced by c,, the term v by u, and the term (k-d) by
the corresponding subsectoral population growth rate differential.

| The existing level of income inequality within the low income group

mn be denoted by the term Qw—level, where Q, = b, (c-¢, )/c; (b-b;)
following the notation in Fig. 2. The coefficient of inequality
teduction will be denoted by another planning variable q . There-
fore the subsectoral analysis is dependent on the sectoral analysis in
the sense that some results in the latter are used as premises for the
former.

where s is a very small number close to zero. In the above example, s = 0.005.
Uomparing Eq. (6.1.1a) with the specific equation above, the sectoral income
#ffoct as defined equals (1/t) Ln F(0.); the constant coefficient (0.7) of the
sotoral population effect is based on the approximation

F(0.0)

Where n denotes integer values.

For instance, therefore, the above coefficient value 0.7 can be obtained as
e quotient of the following expression obtained by substitution of the

Approximation with the relevant values from Table II: + (0. —

{+,0140))/4(0.005)(.986).

The above approximation applies as well for other values of ¢ and q.
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V. Policy Consideration Arising from the Sectoral Approach

In the introductory part of this paper, a comment was I
about the tendency in developing countries for income inequality
increase over time. In the absence of or otherwise failure
economic planning, this trend is not surprising. If we remove
constraints on q in Eq. (5.4) above, this trend may be b
understood by rearranging the terms therein:!> i

(5.42)  (z—u) + (d—k)=(1/t) Lnq.

Income inequality will increase if the combined sum in the left-ha
side of the equation above is positive. These cases occur when (1
u jointly with d > k; or when (2) (z + d) > (u + k). Note that th
are the more likely cases for developing economies. 5

This brings us now to another question — given a value of g, h
long will this planned reduction in income inequality take?
answer this question, let us set W

(5.4b) D=(z—u) + (d—k)

Lumping the four growth rates into one enables us to tempori
evade the problem of determining the combination of ecor
growth and population control. To reiterate, D must be negative
there to be a reduction in the current Q-level as time goes by.
answer to the question pose above can be found in the Tak
below which solves the following equation

(5.4c) t=(Lnq)/D

'
for the varying values of D and the accompanying schedul
possible target values of q. ‘o

Let us return to the problem of determining the composii
D in Eq. (5.4b). It is interesting to note that the problem of in
inequality can be lessened tremendously if only the high-ing
group has a very high population growth rate. However, due pe
to the fact that high-income families have had more exposure i€

13qme difference lies in the treatment of q. In Eq. (5.4), q was a pla
variable; in Eq. (5.4a), q will be allowed to vary depending on the com
values of the left-hand side of Eq. (5.4a).



TABLE III

Relationships of Time Requirements and Inequality Reduction

D =—0.005 D=-—0.01 D =—0.02
t t t
0,98 4.04 2.02 1.01
0,95 10.26 5.13 2.57
0,90 21.08 10.54 5.27
0,85 32.50 16.25 8.13
0,80 44.62 22.31 11.16
0,70 71.34 35.67 17.84
60 102.16 51.08 25.54
50 128.64 69.32 34.66

n better afford family planning, this situation has had dysfunc-
onal effects on reducing income inequality. In any case, the efforts
| controlling population growth must be concentrated largely on the
w-income sectors. Failure to at least neutralize the population
tor in Eq. (5.4b) will shift the burden totally to incurring
rifices in economic growth. To reiterate, the choices are easier to
nke if population and growth can share in achieving a reduction in
¢ level of income inequality.

A more detailed sectoral analysis along the lines discussed in Part
can further provide the basis for aligning a progressive tax rate
icture with the existing as well as with the desired distribution of

fome.

'o recapitulate, it has been previously stressed that economic
Anning can be reoriented such that instead of totally concentrating
per capita growth, a workable balance can be struck between per
pita growth and income equality. In effect, this implies that a
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certain growth rate will have to be foregone in order to achieve
certain amount of improvement in the income distribution. T
remaining final portion of this paper will be geared to the task:
reducing this trade-off into quantifiable terms.

Going back to the example in Table II of Part IV, supposing
the overall population growth rate accompanying v = 0.06 has a vai
g = 0.03, i.e., the per capita growth for the whole economy will hi
a value (v-g) = 0.03. This single value of overall per capita growth ¢
be attained by different combinations of u, z, k, and d. To illustré
there are various possible combinations of k and d that can res!
g = 0.03 for the given value of b =0.70.!* These combinations car
found by substituting the values of (k-d) in Table IV below into/
(7.1) above. The results are shown in the second and third colum
the fourth and fifth columns use the values of u and z from Tabl
in order to arrive at the necessary combinations of sectoral per caj
growth that will all result in the planned value of g = 0.98.'®

The values of u and z from Table II and those of k and d f¥
Table IV are plotted against (k-d) in Fig. 5. This reveals
relationships among the sectoral growth rates if a 2% reduction in
Q-level is to be attained. In order to determine the price of achie
this goal in terms of the effects on the z, the high-income gro

14 Following the same approximation procedure outlined in Footﬁq
substituting the value of (k-d) = s = 0.005 into Eq. (7.1) yields the fo f'.
expression for the sectoral population growth rate of the low-income group

(71a)  d=g—(1/t) Ln (b + (1-b)ek D)), '

For convenience, let us use the simplifying notation
J(k—d)y, = I(k—d) = b + (1—b)e(k D"

Then we can use the following approximation for values of d:
(k—d) (I(s) — 4(0. ) ))
s J(0.)

For the given values of b and t, the values of d in Table IV are found fi@
approximation d = 0.03 — 0.3(k-d). '

d=g—(1/t)(

15Note that sectoral per capita growth terms are not additive uln
mathematical expression relating the overall per capita growth (\'1),‘
sectoral terms can be derived from Eq. (3.0) above, namely,
ut zt
(3.1) Vet = Eiaf‘t(_l"_f‘)fjig
be"" + (1-b)e
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TABLE IV

Variations in Sectoral Per Capita Growth with
Sectoral Population Growth Differentials*

(1) (2) (3) (4) (3)
(k—d) k d (z—k) (u—d)

0.015 0.0405 0.0255 0.0225 0.0275
0.010 0.037 0.027 0.0245 0.0295
0.005 0.0335 0.0285 0.0265 0.0315
0.000 0.03 0.03 0.0285 0.0335
~(.005 0.0265 0.0315 0.0305 0.0355
~0.010 0.023 0.033 0.0325 0.0375

0.015 0.195 0.0345 0.0345 0.0395

These computations refer to given values of v, g, Q, and q.

le, we can compare these values of z at q = 0.98 with the
rresponding values of z at g = 1. The latter is shown as the dashed
¢ in Fig. 5. These two lines denoting z — values for varying (k-d)
lues are parallel to each other, and the vertical distance between
om to be denoted by z, can be expressed as:*®

0)  z=(1/t)Ln (1 —c + celd V)1 —¢ +% e (d7K)ty,

' The dashed line can be obtained by substituting q = 1 into Eq. (6.2.1) to

§.10) z=v—(1/t Ln( (1 —c +celd7K))
partial derivative of z with respect to q in Eq. (9.0) is negative, indicating

| the two lines will be wider apart for larger values of q. In this particular
mple, Z =0.015.
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Following the same formulation, the values of uat g =1 can b
indicated in Fig. 5 as the dashed line parallel to and below the line 0
u-values at g = 0.98. Let us denote the vertical distance betweel
these two lines by the term U, where _
i c)e(l-:—-d)
We can now relate Eqgs. (9.0) and (10.0) to the cost of achievil
equitable income distributions. Since the propensity to save increas|
with higher income levels, the incremental savings of the low-incon
group arising from U will be more than offset by the savings forego
due to the lowered income growth rate in the high-income grou
Therefore, this difference in terms of foregone savings can |
regarded as the price or cost of achieving a 100(1 — 1)% reduction
the Q-level. Let us denote this cost by the term C. !

Ut

(10.0) U=(1/t) Ln ((c + (1 —c)qeFDby/(c + 1

(11.0) C=f,1—c)Y et —f c¥e
where f; — propensity to save of the high-income group,

— propensity to save of the low-income group

fw
The magnitude of C depends on the difference between fj, @
and on the initial level of income inequality.!” Its constraining el
can also be greatly mitigated by the efficiency with which
government is able to channel its share of the foregone pril
savings into the investments stream.

Note also that C = C(fy,, f, ¢ t, Yo, q k—d) so that
independent of v. Therefore, the planned growth rate of income
was heretofore assumed exogenously determined can be tied W
the value of C. For instance, if we denote the total domestic 8
that can be generated at g = 1 by the term D and if this amo nf
sustain an income growth rate v*, then (D — C) can likewise 8
smaller growth rate v < v¥.

The determination of the planned value of v will also hay
depend on the availability of external financing and foreign al¢
can augment the net domestic saving (D — C). After all the ava
foreign contributions have been considered, the planned valu

175 greater cost will have to be incurred if ¢ = .20 than if the I#
income inequality were less, say, at ¢ = .30.
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Figure 6
Graphs of Sectoral Per Capita Growth
(LL and HH refer to q = .98; MM toq=1)
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can be realistically set. The realistic level of q can in ¥
determined by the constraints imposed by the increased consun
tion requirements.

Let us now proceed to anmalyze the implications of the |
(1 — ¢)% reduction of the Q-level on sectoral per capita growth. N
that the entries under the columns headed by (z-k) and (u-d) in T
IV above are both linearly related to (k-d). Thus, if sectoral per A
growth is graphed against the sectoral population rate differen
(k-d), we will have the two parallel lines LL and HH as shown in
6. The vertical distance between the two parallel lines is 0.005;
value corresponds to the term —(1/t)Ln q in Eq. (5.4). There o
the value of q decreases, ceteris paribus, the two parallel |
denoting sectoral per capita growth will become wider apart. On
other hand, had there been no planned reduction in the Q-level,
had the reduction coefficient q been set to a value of one, the |
sectoral lines will merge into one, since this would imply that z
u — d in Eq. (5.4). To specify this merged line, its intercept on
vertical axis in Fig. 6 can be found by substituting the values k=
0.03 and q = 1 into Eq. (6.1.1)- The intercept will be found at (
= (z-k) = 0.03 since u =v = 0.06 from Eq. (6.1.1). Plugging the ¢
values of (k-d) and q =1 into Eq. (6.1.1) reveals that the mergec
MM shown as dashes in Fig. 6 will be parallel to and between
sectoral lines. The difference, of course, is that line MM correip
to q =1 while the two sectoral lines correspond to g =0.98.

The following conclusion can now be made. The attainm@
the Q-level reduction brings about a cost in terms of foregone s
and a constraint in terms of additional consumption requirem
This latter factor implies a certain sacrifice in terms of foregor
capita growth. From Fig. 6, it can be shown that this “‘sacrifice
be quantified as the vertical distance between the lines LL and
A potential incremental growth can be said to have been forege
the sense that instead of planning for a per capita growth ve
0.0335 with no improvement in the Q-level as against a lower §
of 0.030 per capita growth accompanied by a 2% improvement If
Q-level, the latter was preferred over the former.'® Let us d
this measure of sacrificed per capita growth by the term S, whers

)

1814 is implied here that there is a constraint in the maximum per &
growth accruing to the low-income group that can be supported b
economy.
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(12.0)  S=—(1/t) Ln(c + q(1 —c))

und this has been previously referred to in the analysis of Table II in
Part IV above as the “‘sectoral income effect.” In our particular
example, S = 0.0035.

The partial derivatives of S with respect to q, to ¢, and to t are all
negative. Ceteris paribus, the lower the value set for q, the greater
will be the sacrifice in per capita growth. Similarly, a greater sacrifice
in per capita growth will have to be made starting with a more
inequitable income distribution, say, ¢ = 0.20 than if one were to
ntart at a relatively less inequitable distribution, say at ¢ = 0.35.

On the opposite side of the fence, Eq. (12.0) also provides an
explanation for the tendency in developing countries of income
distribution to become more inequitable over time. Setting values of
(| > 1 in Eq. (12.0) can be regarded as opting for an increase in
potential per capita growth. However, this can be attained only at
the price of foregoing a chance at a more equitable distribution of
Income,

Summary

The measurement of economic growth in terms of increases in
| verage per capita incomes can be grossly misleading. This practice
#lems from an emphasis that is heavily oriented toward growth, with
little or no regard for the accompanying effects that this orientation
may have on the structure of income distribution.

The sectoral approach propounded in this paper brings into
perspective the dubious nature of economic growth that is achieved
il the expense of the majority of people comprising the low-income
groups. It casts grave doubts on the validity of claims to the effect
that reduction in income inequality will automatically albeit belated-
ly follow as a consequence of economic growth. It further stresses
{he need for a shift in orientation of economic planning, namely, to
one that incorporates a.targeted reduction in the existing levels of
Income inequality as part of the set of planned objectives for a
fleveloping economy. This incorporation will in turn have wide
Wlfects encompassing progressive fiscal policy, segmented population
fontrol, and perhaps even radical means of affecting the distribution
0f wealth. Only then will the measures of economic performance
have relevance to and bring some measure of hope to the masses in
tloveloping countries.
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