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ABSTRACT

This paper examines the role of population as a
determinant of the overall progressivity of the transfer mechanism
and the implications of using dated data relating to population in
the revenue dispensation. Data deficiencies and other
considerations induce developing countries to use population -
shares of States as the dominant determinant of their respective
revenue shares. Population criterion by itself is characterised by
lack of progressivity and it is not consistent with regquirements
of vertical equity. 1If considerable weights are assigned to
population, the overall progressivity of the allocative mechanism
would be considerably compromised. Further, even in the case of
progressive criteria, the use of dated population instead of
current year population may result in unintended distortions and
penalise the States not only for a more than average population
growth rate but also for being poorer. If use of current year
population is not feasible, an ex-post evaluation of the losses
suffered by different States should be undertaken periodically,
and a mechanism for full or partial compensation ought to be

instituted.
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I. Introduction

In the allocative mechanism governing the transfer of
resources from the Central government to the State governments,
the relative sizes of population of different States play a
crucial role. Population is used as a scale factor in combination
with either equal amount per capita shares for all the States or
with per capita shares that vary between States according to per
capita incomes or other indicators. In the former case, the
relative shares of the States are determined entirely by their
relative population sizes. In the latter case also, population
would still have considerable importance in determining the
overall share of a State. When various criteria are used in
combination, the overall impact of the population factor may be
considerable. In developing countries, population figures are
often used as proxies for other data such as consumption or sales
figures, thus increasing the importance of population in the
overall revenue sharing mechanism. Further, often there is a
considerable lag in the available population figures and the year
for which the devolution exercise is done. This may introduce

considerable distortions in the revenue sharing mechanism.

* The authors are respectively Professor, Department of
Economics, Banaras Hindu University, Varanasi 221005, and
Fellow, National Institute of Public Finance and Policy, New
Delhi 110067. They wish to thank Ms. Promila Rajvanshi for
adept secretarial assistance.
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In this paper, an attempt is made to examine the role

of population in the devolution mechanism. In particular,
attention is focused on two specific aspects, viz., the impact of
population as a determining factor on the overall progressivity of
the transfer mechanism, and the implications of using dated data
relating to population in the allocative exercises. It is shown
that the distortion may be such that States are penalised not only

for a more than average population growth rate but also for being

poorer.

Various bodies concerned with the resource transfer
exercise like the Finance Commission and the Planning Commission
in India, may be forced to use population data which are old
because of the time-~lag in the availability of data or as a matter
of deliberate choice. For example, in the Indian context, the
final year of award of the Tenth Finance Commission was 1999-2000
and it used population data for 1971, i.e. with a time-lag of 25
to 29 vyears. Since this was made a part of their terms of
reference, they had little choice in the matter. Even when this
choice was not so externally imposed, the Finance Commissions were
using data with considerable time-lag. For example, the last year
of award of the Fifth Finance Commission was 1973-74 for which
1961 data were used, implying an information gap of 9 to 13 years.
The relative losses to some States and the consequent gains to
others may accumulate to substantial amounts, when such procedures

are continued over a long period.

For purposes of the analytical discussion in this
paper, three criteria are chosen, viz., (i) population criterion,
(ii) distance criterion and (iii) inverse-income criterion. Since
the basic point made in the paper relates to the distinction
between non-progressive and progressive dispensation criteria, the
three criteria chosen here, which happen to be used extensively in

different federations across the worldl, cover a wide range of



situations. 1In India, a substantial part of the devolution
exercise by the Finance Commissions takes place under the aegis of
these three criteria. | However, recently, the Tenth Finance
Commission has dropped the inverse-income criterion. The
population criterion is also used by the Planning Commission with

a substantial weight. It also uses the distance criterion to some

extent.

The outline of the paper is as follows. In section II,
relative progressivities of alternative criteria vis-a-vis the
population criterion are discussed. Section III considers the
effects of population changes on allocative shares under different
formulae. In section IV, the importance of population in the
overall mechanism of devolution consisting of a composite of
alternative criteria is considered. In section V, an analytical
framework is proposed for considering the implications of the
static character of the allocative mechanism due to dated
population data. Section VI contains concluding observations and

policy implications of the analysis.
II. Population in Alternative Criteria
Indicating per capita income of States by Yir
i=1,2,...n, and arranging them in an ascending order (Y; < Yi41)
with their population indicated by N;, we may write the shares of
States determined under the population criterion as
q; = N./ZN, (i=1,....,n) (1

Correspondingly, the per capita shares of the States are given by

q;" = 1/IN; = ¢ (say), . (2)



which is constant for a given distribution of N;. Thus, under the
population criterion, no matter what is the per capita income of a
State, it is the same per capita share for all States. The

criterion is characterised by a complete lack of progressivity,

since,

--=- = 0, for a given ¢.

In the (qi*, Y;) space, dispensation under this criterion would be
indicated by a horizontal line with an intercept (=1/2Ni), as
indicated in Figure 1. Since, horizontal equity requires equal
treatment of equals and inter alia vertical egquity calls for
unequal treatment of unequals, the population criterion is
inconsistent with vertical equity. In this case, qi*=qj* even

though yiQyj where i and j take values from 1 to n.

let z and Z; denote standard per capita fiscal capacity and
the per capita fiscal capacity of the ith State. Arranging Z; in
a non-descending order, (i.e., Z

i S Zi+ l’i =1,2,....n), we can

write the shares of states under the distance criterion as 2
a; = a (Z - z2;) N 3)

Where a = l/I:Ni (z - z;) (4)

Correspondingly, the per capita shares under this criterion are

given by
ai* = a (2 —zi) (5)
In the (ai* ' Zi) space, this may be represented by a

straight line with intercept-azf



In Australia, Canada and Germany, at least a part of revenue
transfers is allocated among the States/provinces according to the
formulae which have close resemblance with the general distance
forumla. The distance is generally identified in terms of fiscal
gap or deficiency in taxable capacity. It is represented by the
distance of per capita income of a state from the per capita
income of the richest state, in India; by the distance of average
tax base of the ith province from the standard five-province
average tax base, in Canada; and by the distance of fiscal
capacity of the ith State from the average fiscal need, in Germany
(Srivastava and Aggarwal, 1985). In the subsequent discussion on
the distance formula, we work with its Indian version, which is
obtained by considering Z = Y;,, per capita State Domestic Product
(hereafter referred it as “income') that has been used by the
Indian Finance Commissions as a proxy for the vector of tax bases
and writing 2 = Ynr the highest per capita income. The Indian

formula can be expressed as3

a; = a(y, - Y;IN; (6)

where «a

1/2N1(Yn = Y;) (4B

Correspondingly, the per capita shares under this criterion are

given by
*_
a;, = a(y, - Y;) (8)

In the (ai*, Y;) space, this may be represented by a straight line
with intercept ay,- Notice that y,  is the highest per capita
income among all States, and allocations are made according to the
linear distance of y; from y.. For a given distribution of (y;,
Ni), a may be treated as a constant, and the slope of the

dispensation line is éai*/byi = -a, indicating progressivity.



*
The point of intersection between the (qi ) and (ai*)

lines can be worked out from
a(y, = ¥;) = 1/IN;

which gives

- = u (say) (%)

where p is the (weighted) average per capita income of all States,
i.e., the mean income of the country. This implies that compared
to the distance criterion, the population criterion would give
higher per capita shares to all the richer States with per capita
incomes greater than the mean per capita income, and lower per
capita shares to all States with pér capita income lower than the

mean per capita income of the country.

The per capita shares under the inverse-income

criterion may be indicated by

*
b, = B/yi, where B = 1/Z(Ni/yi) (10)
a ab,” = 2
an i /in == B/Yi (11)
indicating progressivity. An extensive discussion of this

criterion in comparison to the distance criterion is available in
Srivastava and Aggarwal (1993 and 1995). For a given f, this
criterion describes a rectangular hyperbola in the (bi*, yi)

space as indicated in Figure 2.
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The point of intersection of the q; and bi lines is

given by,
*

Y; = BIN; ( =y , say) (12)
This point would lie to the left of u, if

(Ty;N;) T(Ng/y;) > (BN)7 (13)
In this case also, the population criterion gives relatively lower
shares to States with per capita incomes less than y*, and
relatively higher shares to all States which lie to the right of

this point (Figure 2).

To generalise, for any allocative criteria the

aggregate and per capita shares can be written as,

n
n

*
nf(.)Ni and s; = Qf(.)

where @ 1/2£(.) N,
where f(.) is a function of arguments such as per capita income.
The three criteria considered here are special cases of the above

as follows:

i q; if £(.) 1l with Q@ = ¢

s; = ay if £(.) = Yo - ¥4 with Q@ = «
and s, = bi if £(.) = 1/yi with Q@ = B
In the expression s; < si* N;»r Ni is entirely a scale factor.

Further, relative population of States does not affect the per

4

capita shares® of States which are determined entirely by the



aggregate population, since in this case si* = ¢ = 1/2Ni. In the
population formula, therefore, the role of population is entirely

that of a scale factor.

In the other two formulae, the relative distribution
of population among the States does affect the per capita shares
by influencing the terms a and B respectively. In particular, a
and B are weighted aggregates of population where the population
of poorer States are given higher weights. Thus, we get the result
that the relative distribution of population does not affect the
per capita shares in the population criteria, but it affects the
shares of income-based criteria. In the first case, population is
entirely a scaling factor in the determination of Sstate's shares,
whereas in the latter case relative distribution of population has

a role as a determining factor as well as a scaling factor.
III. Population as a Scale Factor: Some Analytics

The effect of a change in population on per capita
shares under the different critéria can be studied in a dynamic
perspective also. Here, the responsiveness of the per capita share
of the ith State, following a change in its population, holding
all other things constant, is worked out for different criteria.

Thus, under the population criterion,

*
6qi 1 14)
——- = - emoa- = -(q.
3Ny (IN, )2 94 ) ¢

A generalised result in this context can be worked
out. Defining an allocative criteria based on weighted population
shares, where the weights are dependent on a set of State-specific

variables, such as per capita income (yi), we write, the share of

a State as



i S (15)
Tf(y;)Ng
Writing, for a given distribution of (yi’Ni)’ l/zf(yi)Ni = 7, we
have
§; = ‘nf(yi)Ni (16)

The corresponding per capita share is then written as
* - f .
s; = mE(y;) (17)

x .
The change in s; following a change in Ni' ceteris paribus, can

then be written as

~

os. on 6f(yi)

==i- = ——- f(y;) 4w ----io (18)
oNi oNi oNi
since,
én -£(y;) Sf(y;)
- = emeeee 5---5 and —T--&- = o,
ON,; [Ef(yi)Ni] ON;
we may write,
*
os. f(y.:)
:-%- = - [—-——-&———]2 = - si*z (19)
ON; Ef(yi)Ni
Thus, for the distance formula,
sa ¥*
oa. * 2
:_l‘— = —(ai ) (20)
oNi
and for the inverse-income criterion,
\b *
ob. * 2 .
-3l = -(bi ) . . (21)



This means that per capita share of the ith State
whose population increases, would fall in each case. The extent of
this fall would depend on the magnitude of the initjial share. In
comparing the population and the distance criterion, for all
States with per capita income less than the mean income of the
country (M), the per capita share would fall relatively more under
the distance criterion. Beyond u, the fall in the share is
relatively more for the richer States under the population
criterion. Similarly, the critical point of comparison is y* for
corresponding observations in the comparison between the

population and the inverse-income criteria.

Defining eNi(si*) as the elasticity of per capita

share of the ith State with respect to a change in its population,

we have
oS * N N
* i * .
T e e T
oN; 5 s,
*
= -8; Ny =-8; (22)
and,
os N; N,
i i *2 i
e“i (.i) = o o WS- = Ni ('Si ) . === = -gi (23)
6"1 s; s;

These results are independent of the functional form
of s (i.e., the functional form of f(y;) in the allocative
criteria) and arise due to the use of population as a scale
factor. Specific results for the population, distance and inverse-
income criteria are obtained by substituting q;ra; and b, for s;

i
respectively.

A related property of population responsiveness of
allocative shares which is independent of the functional form of

f(yi) in the allocative formula relates to the cross-effects,

1



i.e., the effect of a change in the share of one State following a

change in the population of another State.

effects as 6si*/6Nj, we have,

38, z:‘:f(yi)/tmi-f(yi)az/c‘m:i

ON . z

-f(y;). £(¥5)

By symmetry,
631* *  ® as, "

ON i

, because

i,j=1,.....n

Defining these cross

P where 2 = IN,f(y;)

52 /0N,

j = f(Yi)

(24)

(25)

This means that a change in the per capita share of

the ith State with respect to a unit change in the population of

the jth State is the same as the change in the per capita share of

the jth State with respect to a unit change in the populaiion of

the ith State. The fall in the per capita share of a State with

respect to a change in the population of another State is higher,

higher is its own per capita share,

and the higher is the per

capita share of the State whose population changes.

Defining eNj(si*) as the elasticity of per capita

share of the ith State with respect to a change in the per capita

population of the jth State, we have

e MM L
s At 6uj ’ s; i .j

12

]
]
[N
]
1]

* ~84 (26)



This means that the percentage fall in the per capita share of ith
State following a 1 per cent change in the per capita population
of jth State is dependent only on the aggregate share of the jth

State. Furthermore, since

* o - *
s; = 8; N, and 6si/on = N; os; /on
we have
os. N.
eNj(si) = :—l‘ . S
ouj s,

[}
%
~

|
[
[

(-8 j*) . Ng/s; = -8y (27)

i.e., elasticity of aggregate share of ith State with respect to a
change in the population of the jth State is the same as the

corresponding elasticity of the per capita share.

Iv. Combination of Criteria: Aggregate
Shares and Progressivity

a. Overall Importance of Population as a Determinant

The aggregate share of a State in a dispensation
mechanism depends on the relative weights assigned to different
criteria which are used in combination. Considering that the set
of criteria could be divided into two categories, viz., population
based, and progressive criteria like the distance and the inverse-
income criteria with population as a scale factor, we can write

the aggregate share of a State as

wN £ N N
A = i 4+ (1-w) [x 1) + (l=x) =-%-=2==2 ] (28)

8"1 2f1(Y1)“1 ) sz(yi)ﬂi



where population, distance and inverse-income criteria are
combined with weights, respectively, as w, (l-w)x and (1-w) (1-x),
the sum of which is unity. Correspondingly, the aggregate per

capita share of the ith State is given by

1 "fl(Yi) (l'x)fz(yi)

AC = w[e---] 4 (Lew) [ ---i--- + ——---foo2 1 (29)
N T, (YN T, (v N

It is easily ascertained that population as a
determinant of the aggregate or per capita share of a State would
have greater importance, the greater is the weight (w) assigned to
the population criterion, the smaller is the variance among per
capita incomes, and the lower is the degree of progressivity of

the progressive criteria.

b. Progressivity of the Combined Criteriom

The progressivity of the combined revenue sharing

mechanism is given by

dA. xf, ' l1-x)f,' (Y
--3i. = (1-w) [ --l-i!&l + i _____ 3-3!&11 (30)
dyi Zfl(yi)Ni zfz(yi)ﬂi

Treating Ef(yi)Ni as a constant for a given distribution of (yy,
N;), we have dhi*/dyi < 0, since f;'(y;) < O and £,'(yj)<o (for
progressive criteria) and (1-w) > O and (1-x) > o. Thus, the
combined revenue sharing mechanism results in progressive
allocation of dispensation implying that the progressivity of the
distance and the inverse-income criteria dominates the

regressivity of the population criterion.



In fact, any progressive criteria combined with the

population criteria would result in a distributive mechanism which

is progressive as a whole. However, the larger is the weight

attached to the population criterion,

progressivity of the allocative mechanism taken as a whole.

the lower would be the

With the combined criterion, the per capita share of

the ith State can be rewritten as

*
b 8

In a static

* *
A; =wq; + (1-w)X a,;

*
i+ (1-w) (1-X)by

perspective
B
= - [(1-w)X a + (1-w) (1-X) --3 ] < o
i
daa ” i 8
= 0, -—== = -a and --=- = - --x
ay; ay; Y

(31)

(32)

(33)

This responds to changes in the weight attached to the population

criterion as

B
= [Xa + (1-X) --5 ] > 0
Yy

(34)

i.e., the progressivity of the combined criterion reduces with an

increase in w,

and the extent of reduction would depend on the

relative weights of the distance and the inverse-income criteria

and parameters a and B.



V. Dated Population and Current Devolution Shares

Suppose, for the year for which the allocative
exercise is being done (current year), the population figures are
given by Nit. However, instead of using these, some base year
figures Nio are used. Some of the States would lose in this
process while others would gain at their cost. In the ensuing
analysis, the implications of this procedure are discussed for the

three allocative formulae considered here..
a. Population criterion

Writing qit for shares based on Nit and qio for those

based on Nio, we have,

(zN °) (N; ) - (N; °) (ZN; )

i = gy =T mmmSememetescceceeSpoe—eaSaa =L sa (35)
q; q; (zni ) (2N, {) (q1 ) say

Suppose the rate of growth of population of the ith State between
periods (o,t) is'gi and the mean rate of growth of population of

all States is g, i.e.

o
i (1 +gyN;
and

IN

o
(1 + g)=N;

The 'loss' to a State under fixed population shares is then given
by
o

Ny -g
L(g;%) = (-=%3) (-;;-) (36)
N °



This difference is positive if g; - 9 > o. In such a
case, States which grow at a rate faster than the average rate of
growth of population would be penalised. The loss to a State,

satisfying this condition, is higher,

i. the higher is its share in the base year population;

ii. the higher is the difference between its growth rate
of population and the average growth rate; and

iii. the lower is the average growth of population, since

——————— = = (===-3) [--—--F5] for a given g;-

An illustration is provided with hypothetical data as
given in Table 1. In column 1, the base year population figures
are given. The growth rates of population and the corresponding
current year population figures are given in columns 2 and 3. The
growth rate over the period for the aggregate population is 20.86
per cent. The first two States are therefore expected to lose when
current population figures are proxied by the base year figures.
This is illustrated in the last two columns. Percentage loss or
gain when measured in relation to what they should have received

as their shares turns out to be substantial in some cases.

Thus, a deliberate policy of penalising a State which
shows higher than average growth of population, and
correspondingly award those which show a lower than average
growth, would be satisfied under the population criterion,
characterised by non-progressivity. However, the same policy
under progressive dispensations would penalise States not only for
their excess population growth, but also for their relatively

lower per capita incomes, as shown in the next two sub-sections.
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Tabtle 1

Losses with Lagged Data Under the Population
Criterion: An Illustration

] t L] t t t

N; 95 Ni© g 9 (Q;-9; ) 95 -9
% % % (Xpoints)  q;°

M 2 3 W (5) 6) N
100 30.00 130 28.57 30.73 -2.16 -7.03
80 25.00 100 22.86  23.64 -0.78 -3.29
50 20.00 60 14.29 16.18 0.11 0.78
30 20.00 36 8.57  8.51 0.06 0.71
40 12.50 45 11.43  10.64 0.79 7.42
50 4.00 52 14.29  12.29 2.00 16.27

350 20.86 423 100.00 100.00 0.00 0.00



b. Distance criterion

The share of a State, based on current population data

under the distance formula would be
A, =T m=ctemeSea= i=l,ceeeee.,n (37)

The corresponding shares for the same year based on

fixed base~year population data would be

a;, = ==S--S--=-5 (38)

Both sets of shares refer to the same (current) year

per capita income, y;.

t

Writing, E(Y,~YiIN; T = %
o _
and E(Y,~Y N = xg
we have,
at - a® = ot -y.) {(x.N.¥ - x,N.®}] (39
i i T Ugyy) %Ny tNi
t7o

Hence, ait - aio > o,
according as

x N E > x.N© ' (40)

Assuming, the rate of growth of population between period t and o,

is given by 9; for the ith Sstate,

t
i

o

we have N, (1+gi) = N

19



Hence, condition (37) could be written as

g; > ==--< (41)

The value of the expression on the right hand side can be worked

out to be:

“““ il | (42)

Thus, the share of a State based on fixed population shares would

be less than that based on current population shares, if
*
g9; > g (43)

g* is the critical value of g; which determines whether a State
would lose or gain in relation to a situation where only current
population figures are used. Notice that g*is different from g,

which is the average rate of growth of population.

The 1loss to the State, with population growth

satisfying this condition, is given by

1 X, =X
;% - 8% = - [(yyvy) WO (g - -E--2 )
X, - X
1
A A e T AN TR NS (44)
t .

20



Thus, a State which shows a population growth which is greater
than g* (which is different from the mean growth rate) would have
a lower share. In such a case, the loss would be higher for a
State, higher the difference between its per capita income from
the highest per capita State (Yp=Yi)s highgr the population in the
base year (Nio) and the larger the difference between its
population growth between periods (o and t) from that of weighted
average of population growth in all the States (g*), where the
weights are linear income distances. On the other hand, a State
which shows a population growth which is lower than g* would have
a higher share. In such a case, the gain would be higher for a
State, higher the difference between its per capita income from
the highest per capita (Yn=Y;), higher the population in the base
year (Nio) and the larger the difference between its population

growth between periods (o and t) from that of g*.

These observations imply that among the States which
satisfy the condition gi>g*, poorer and larger States will be
penalised more (higher Yn-Yi and Nio), and among the States which
satisfy the condition of gi<g*, richer and smaller States will

gain relatively less.

It is important to note that the use of the
progressive criterion implies a shift in the critical value of
population growth rate from g (as in the population criterion) to
g*. If g>g*, some States may lose even if their population grows
at a rate which is 1less than the mean rate of growth of
population. Correspondingly, if g*>g, some States gain even if

their population grows at a rate faster than the mean rate.
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To illustrate some of the points raised in this
section, a hypothetical table using the same population figures as
in Table 1 is constructed by using the distance criterion (see
Table 2). The larger States are the relatively poorer States in
this example. These States also show lafger rates of growth of
population. Using base year population figures as compared to the
current year population figures indicates that the loss is
concentrated for the largest and poorest State while all other
States including some in which populaticn is growing at more than
the mean rate, gain at its cost. From a comparison of Tables 1 and
2, it would be noted that the second State also gains under the
distance criterion in contrast to a loss under the population
criterion even though its population increases by more than the
average rate (g;=25 per cent). This is because g* = 25.55 > g =
20.86. From Table 2, it may also be noted that between the States
with the same growth rate of population the gain is higher for the
State with higher initial population and higher per capita income
gap (Y,"Y;) (see rows 3 and 4). These relative losses or gains,
may involve substantial sums when they are accumulated year after

year over a long period of time.

A general condition for comparing g and g* can. be

worked out as below.

g>g
Zg N0 T(y,~v;)9;N,;°

if  -=3-2o > -==2.l do-i.2o (45)
IN O B(¥,-YIN;

or if (3g;N;%) [2(¥,-7)N;%1 > (T(r,-v;)9;M; %1 (3N;°)
or if y,(Tg;N;°) N,° - (zg;N,®) zy;N.° > (2N, %)y, zg;N,°

(]

°
- (EN; ) (Z9;Y;N; )

or if (IN;®) zg,y;N,° > (29;N,°%) (=y;N;%)

22



Table 2

Effect of Using Fixed Population Shares Under the
Distance Criterion: An Example

o [ t t o t ] t t
N; 9 Y5 YaYi ORTYpN OyN 8; a; -a;  (a;-a; )a;
(¢3) (%) (X points) %)
() 2 %) 5 (6) 134) (8) 9 (10)
100  30.0 10 90 9000 11700 43.06  44.59 -1.53 -3.43
80  25.0 20 80 6400 8000  30.62 30.49 0.13 0.43
50  20.0 30 70 3500 4200  16.75  16.01 0.74 4.62
30 20.0 60 40 1200 1440 5.7 5.49 0.25 4.55
40 12.5 80 20 800 900 3.83  3.43 0.40 11.66
50  4.00 100 0 0 0 0 0 - -



or if -------- D> emmaS- = mwmemmamimoo

© > zgy;N,%, as zg;N° = zgN;° (46)

or if Zg;¥Y;N;
If all g; are equal (=g, say), then, two sides would be equal. The
terms (y;N;) relate to aggregate incomes, i.e., per capita income
multiplied by population. As such the condition derived above
indicates that if States having a higher share in aggregate income
(considered with reference to base year population) experience a
rate of growth of population (gi) which is more than the mean
growth rate of population g, then the critical value of rate of
population growth (g*) would be less than the mean growth rate
g. In this context, it may be noted that a State with lower per
capita income can have a higher share in aggregate income because

of a higher population share.
c. Inverse-income criterion

In the case of the inverse-~income formula, as in the
case of distance formula, the difference between the shares with
current and fixed year population, i.e., between bit and bio can
be worked out. Writing,

t
We = I(N;"/y;) and W, = 2(N;%/y)),

We have,
t o,
t o _ 1 Ni W N. W
bi - bi e R T S P |
W.W Y Y
ot i i
Nio ) o
= w-=Se-- [ gy EN;T/y; - Eg;N./y; )
Yi"owt

24



N' %
=--2-- [g; -9 ] (47)
YW
£g;N,°/y,
where g** = --*-%-—-* (48)
ENi /Yl

Thus, a State with population growth greater than g**
(which is different from the mean growth rate) would have a lower

share. In such a case, the loss would be higher for a State,

i. the poorer the State (greater value of l/yi);

ii. the larger the initial size of population (Nio) of the
State; and

iii. the larger *Ehe difference between its population
growth and g .

On the other hand, a State with population growth
lower than g** would have a higher share. In such a case, the gain
would be higher for a State, the poorer the State, the larger the
State and the larger the difference between its population growth

and g**.

These observations imply that among the States which
satisfy the condition gi>g**, poorer and larger States will be
penalised more, and among the States which satisfy the condition
of gi<g**, ceteris paribus richer and smaller States will gain
relatively ‘less. These points relating the inverse-income
criterion are illustrated in Table 3 which uses the same
population and income data sets as in Tables 1 and 2. 1In this
case, g** works out to be 26.27. It may be noted that between the
States with same growth rate of population, the relative gain of
the richer and smaller State is lower (rows 3 and 4). Further,
it may be noted that in some cases the effect of lower rate of
growth of population dominates the effect of higher per capita
income and lower initial size of the State (rows 2 and 3) and in

some cases the effect of substantially higher per capita income
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Table 3

Effect of Using Fixed Population Shares:
Inverse Income Criteria

b;
%

b.%-b.t

i i
(% points)

59.96

23.06
9.23
2.77
2.58
2.40

-1.72
0.24
0.50
0.14
0.33
0.51

o o t
N; Yi o9 Ny Ni 7y;
M @ 3 W (5)
100 10  30.0 10.00 13.00
80 20 25.0  4.00 5.00
50 30 20.0 1.67 2.00
30 60 20.0 0.50 0.60
40 80 12.5 90.50 0.56
50 100 4.0 0.50 0.52
350 17.17 21.68



and substantially lower initial size of the State dominates the
effect of lower rate of growth (rows 2 and 4 and rows 3 and 5).
The relative gain to higher income States in the case of the

inverse-income criterion is substantial.

In other words, use of static population ratios, when
progressive criteria are being used, would be biased against
poorer and larger States if their population growth rate exceeds
g* and g**, and favourable to these Staﬁes if their population
growth rate falls short of g* and g**, respectively with reference

to the distance and inverse-income criteria.

VI. Concluding Remarks

It has been argued in this paper that in devolution
mechanisms where considerable weights are assigned to population
as a determining factor, the overall progressivity of the
allocative mechanism is considerably compromised. Furthermore, if
dated population is used over a long period, substantial and
unintended distortions creep into the system. Using fixed base
year population shares rather than current population shares means
that as far as the population criterion is concerned losses would
be larger, the larger is the size of the State and the larger is
the excess of the population growth rate of a State relative to
the average growth rate of population. When progressive
dispensation criteria are used, this same procedure of using
static population shares would not only be .a penalty for showing
more than average population growth but also for being low on the
income scale, i.e., the poorer the State, the higher would be the
implied 1loss. The relevant results for different allocation
criteria are given in Table 4. Most of the losses are likely to

be concentrated in the group of States which are poorest and
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largest. To the extent that the devolution criteria are designed
as a compensatory mechanism, penalising States for being poor and

large are perverse features of such a mechanism.

This analysis has direct relevance for the Indian
resource transfer mechanism where this mechanism appears to have
been perverted by insisting that 1971 population data should be
used in allocations as far away as the year 2000 A.D. Such a
policy does little to control population but rewards handsomely
richer States either unintentionally or even by design. The
accumulated losses and gains could add to substantial sums. The
appropriate procedure is to use current year population shares.
Minimum distortions would occur if officially projected population
figures are used for the relevant years of award. If this is not
feasible, an ex-post evaluation of the losses suffered by
different States should be undertaken periodically, and a

mechanism for full or partial compensation ought to be instituted.
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Table 4

Losses to States with Faster Growth of
Population Due to Use of Dated Population
in the Allocation Criteria

Criterion Formula for determining loss to the
ith State
Population 072 1g;-9)/(14g)]
where N‘.t = Ni°(1+gi) and
IERe PRSISTF)
Dist 1 ° *
istance (/x) [(Yn Yi)ui (gi g )]

Inverse- income

*
where g = (xt-xo)/xo,
_ . t
X, = X(Yn Yi)Ni , and
_ . )
Xo = By Y Ny
o
Ni k.2 ]
-9y -9 )
Yi¥
o
ae BN 7y,
where g = = --°-c---° and
IN./Y.

_ t
W, = Z(Ni /Yi)

Notes: 1.

Nio and Nit denote population of the ith state in the base and current periods
respectively.

g denotes average growth rate of population of all States and 9; denotes growth
rate of population of the ith State.

Y; and Yn denote respectively per capita incomes of the ith State and of the

highest per capita income State,
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NOTES

Alternative versions of both the distance and the inverse-income
criteria are used in different federations. The similarities and
differences in the alternative versions used in different
federations are discussed in Srivastava and Aggarwal (1995).

For details see Srivastava and Aggarwal (1993 or 1995).

This is subject to one further modification, namely the distance
(v, - Yi) for the highest income state, which would be zero, is
taken as (v, - Ynh-1) and correpondingly, the denominator is also
adjusted.

Population can affect per capita shares if it is used in a
non-linear way. Consider for example, an allocative criterion
based entirely on population as

where the per capita share is given by

k

* k-1
N; )

QG = ( / EINg

In this case the use of population would have a role more than
that of just a scaling factor.
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