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MEASURING INEQUALITY: AN EXPERIENCE USING INDIAN DATA
Bedassa Tadesse

Abstrace: This paper discusses the effect of a_social welfare
programme infliated o mitigate ahaolue povery mﬂg data cedlpchod
Jram the Southern Indicen state of Tamil Nodw, e utifised one of rhe
modern  technigues  developed for measuring  ineguali wsing
cocfficients af Lorens curve dernved by an Ordinary Least Squares
(OIS mechod The study indicatey thar Inteprared Rural Development
Programme (IROP), in the stare, has helped not only in mitigating
ahsolute poverty but alve in reducing the disparioy in income
disreibusion among the bemeficiary households,

1. INTRODUCTION

[t is not uncommon to see discussions on income distobution and poverly in Ethiopia with
little or no distinetion made between equity and equality (see. for instance, Hadgu, 1995;
[FAD, 1993; MOPED, 1993; and Solomon, 1993). Given the current market onented
economic policy of the country, measuring the disparity in asset position and income
distribution will comprise the prime areas of research. This is because t]?ers: are areas where
policies have heen made without any yardstick for measuring whether, as a result of policy
action, conditions are getting better or worse (Baker, 1996: 20,

The distinction between equity and equality 15 based on the fundamental fact that the former
is a matter of ethical judgement and thus is a subjective concept, whereas the latter is for the
most part, a mathematical and/or statistical matter and thus is basically an objective one
{Bromfenbrenner, 1973: 10). When we say equity with respect to income, it refers to a just
distribution of income. But, justice does not necessarily mean equality. However, due to the
subjective nature of equity (which has no acceptable measure) economists use measures of
inequality to reflect inequity.
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It is impossible to overcome all the limitations of using Gini coefficient. Nonetheless, it
would be necessary to understand them in making welfare or policy judgements based on
this statistics. Various techniques have been suggested to reduce some of the shortcomings
(see Gastwirth, 1972 and Pyatt ef al, 1980), Moreover, Kakwani and Podder (1976),
Kakwani (1980) and Datt and Ravellion {1992) have suppested several efficient methods of
approximation which reduces the bias in Gimi ratio that may arise due to aggregation by
taking into account the dispersion within class intervals. With empinical justification, they
have introduced a curve lingar approximation of several class of Lorenz curves' using
regression technigue, from the coefficients of which the Gini ratio and relative mean
deviation could be estimated by integration method. The coefficients also provide
information about the dispersion of the distribution, The only drawback of this method is that
it is costly in terms of the researcher or computer time as it involves mathematically
complex procedures (Reimenschneider, 1983:14).

This study has the prime objective of showing how 10 use Gini Coefficients derived through
an ceconometric technique. It employs the methodolopy suggested by Kakwani and Podder
(1976) and Pvatt ¢ af (1980) for estimating the Lorenz curve and threL‘ry assess the
distributional impact of major anti-poverty programmes initiated in India. It is believed thar,
besides the application of the method, the paper will help to assess social wellare
programmes and the impact of policies that may be useful 1o interested researchers in
Ethiopia.

2, BACKGROUND INFORMATION

[ndia has a wide geographical area, agro-climatic diversity and abundant forest. However,
with more than 70 percent of its population living in rural areas, poverty, unemplovment and
underemployment are common problems among the rural poor in general and weaker
sections in particular. OF the 520 million poor in South Asia, 420 million (80.76% ) are
congentrated in India {World Bank, 1993 209,

The mitigation of poverty has thus been the concern of planning in the country. As a result,
a number of general as well as specific agricultural and rural development programmes were
implemented in the country for improving the living conditions of the poor, raising their
productivity levels and providing them higher employment opportunity, These include: the
Grow More Food Campaign (1943), Community Development Programme (1932}, Intensive
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Agncultural District Programme (1961}, Intensive Agricultural Area Programme (1964},
HYV Programme (1966), Small Farmers Development Agency (SFI*A) and Marginal
Farmers and Agricultural Labourers Development Agency (MFALDA) ( 1971-72) etc.
(Bedassa, 1996: 2-14). However, despite the growth and expansion of these programmes in
size, they remained fragmented, less integrated and less comprehensive and tackled the
prablem of poverty from one angle or another (Grag, 1992: 3). Further, they resulted in
inequalities in regional development and income which were not consistent with "Growth
with social Justice" objective of the plan (Grag, 1992 3) and hence left much of the problem
af rural poverty unresolved (Lawania, 1992: 11).

As a result, the Government of India conceived a sectoral, spatial and a target integration of
the on-going programmes and launched a direct attack on rural poverty by identifying all
members of the target groups under the name Integrated Rural Development Programme
(IRDP) in the year 1976 (Dhillon, 1992: 41). Since its inception till 1990, 34.9 million
families were assisted and Rs 134.511.2 million were spent on the programme { Waorld Bank,
1993).

The basic objective of IRDP is the creation of productive assets by way of suisidiux and
toans, and skill training for enabling the rural poor to gencrate self emplovment and thereby
income for crossing the poverty line, At present, IRDP is one of the largest anti-poverty
programmes underway in the world, with a budget of Rs 66,500 million, accounting for 18.3
percent of the Eighth Five Year (1992-97) Plan's rural development budget of India
(Yogendra, 1994 8-9),

Drespite this huge expenditure, 21,68 percent of the population of rural India lives in poverty
(Sen. 1981: 13) and various micro-level studies conducted over the past one and a half
decades dispute whether the programme has not brought about significant reduction in
poverty,

Twao things, therefore, emerge: how far has the programme helped the poor to be abave the
poverty line and what was its distributional impact. The present paper is an effort to assess
the second problem with the aim of sharing the experience of measuring the impact of such
policies with social researchers in Ethiopia.

3 SAMPLING PROCEDURE AND THE DATA

As IRDP is underway in all development blocks™ of the country, any region, district or block
could be considered for the study. In this context, the Coimbatore district of the Southern
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Economists have developed several yardsticks to measure the impact of policy on the
distribution of income. Substantial improvements have also been made in these measures
since they were formulated in the 1920s. Most common among them are various inequality
measures (see Fields, 19807, The chosen measures, however, should satisfy five basic
properties, These are (1) Pigou-Dalton transfer sensitivity: (2) symmetry: (3) mean
independence: (4) populaticn homogeneity and (5) decomposability (Foster. 1985)., These
propertics were considered desirable, although emphasis varies depending upon what the
rescarcher wants 10 address, on account of the need to address issues such as; increase in
poverty index as a result of the transfer of a fixed amount of money from a poar person to a
rich person should be decreasing the income of the donator: rising poverty in particular
subgroups could lead to an increase in total poverty index and vice versa; pooling two or
more identical populations should not increase the poverty index; and, finally. a decrease in
the income of the poor should increase the poverty index,

The most commenly used measure of mequality includes Theil's entropy index (T}, Theil's
second measure (L), the coefficient of variation (CV), Gini coefficient (G) and the Lorenz
curve (LC). However, as the two Theil measures are not decomposable and the coefficient of
vanation is affected by extreme values, many economists have used the Lorenz curve and the
Crini coetticient for measuring inequality. Further, the Gini coefficient has been usggl widely
because 1t is a single statistic, conceptually casy to understand and compute. However, the
usual linear approximation of Lorenz curve and Gini coefficient has the following limitations
(Reimenschneider, 1983:4):

1) itis only a relative measure of income distribution and says nothing about absolute
income. This leads to difficulties in comparing different groups with different levels of
income,

i) comparing distributions over a time where the universe has shifled significantly using
(iini Ratio computed in the usual method introduces a bias (Benson, 1970; 446),

it} it fails to consider the dispersion of income or benefits within each cell (interval) of the
grouped data and ageregation of income receiving units. Thus, a change in the number of
cells (intervals) used to group the data changes Gini coefficient (Reimenschneider, 1983
21y,

iv} the same Gini ratio can be obtained from Lorenz curves that cross each other. Thus, there
s no wity to determine which income class gets relatively lower or higher income shares
{(Reimenschneider, 1983:7), and

v) there is @ problem of determining statistical differences between Gini coefficients
(Reimenschneider 1983: 10) and thus direct comparison of the cocfficients is
inappropriate.
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Indian state of Tamil Nadu was selected taking into account the logistics, accessibility and
time constraint.

A two stage probability proportionate random sampling technique was adopted and 65
household beneficiarics were selected for the present study, In the first stage, Udumalpet
block wis sclected at random from the list of beneficiaries under TRDP assistance in all
sectors ( primary, secondary and tertiary) during 1992/93; for the second stage, 65
houscholds were selected at random taking the sectoral distribution into-account . The year
1992/93 was selected because the beneficiaries covered by the programme were expected to
cross the poverty line in two years time,

The primary data pertaining to various socio-economic characteristics of the selected
households were collected using a pre-tested schedule using personal interviews. The 1993
household 'income’ which was used in this analysis was arrived at through income
accounting method. As each beneficiary possessed a loan book (Vikas Parrikas) details on
loan, subsidies and repayments were easily obtained.

4. METHOD OF ANALYSIS
&

Three measures of income distribution pattern (inequality), namely, Lorenz curve, Gini
coefficient, and relative mean deviation were computed following Kakwani {1976} using a
computer programme called MSTATC. The usual method of linear approximation of Lorenz
curve and Gini cocfficient involves grouping the data into a number of cells, This, however,
has drawbacks as discussed carlier and thus limits its application to the present situation.

Therefore, using one of the appma::hz:.s* suggested by Kakwani and Pyatt (1776), the
equation of the Lorenz curve was derived and the coeflicients were used to compute Gin
coefficient () and relative mean deviation (R) that are free from some of the drawbacks.

4.1. The Econometric Model

The coefficients of the Lorenz curve at time (1) were estimated through Ordinary Least
Squares (OLS)’ method as follows:

Jr..l’.ilg}':=H+alqgﬂ+ﬁ10g{'\'ﬁ—?}}+ﬂ [1]
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Where:

Aa =10

i = income elass interval { 1,2k J

ni= number af households in income class i

N = total Sample size

Pt = cumudative frequency of households

qr = cumulative frequency of households mean income

X = mean income of households in income clasy i

v = randem error term

= time period-

I pre IRDP (1992/93)

2 post IRDP (1995/96 )

L |

4. @ & [ are parameters to be estimated. All the classical assumptions of OLS Tegression
were made in estimating the parameters,

The values of & and A provide an insight into the nature of income distribution. 1f ¢ = [ the
income distribution is symumetrical, .e., it is nomal. If o > f . the Lorenz curve is skewed
towards (0,0}, i.e., the highest and lowest income groups receive large income share. If ¢ <

/3, the Lorenz curve is skewed towards (1.1} ie., middle income groups get the highest
income,

Given the Lorenz curve equation at time t in (1), the Ginj coefficient (G,) in period t was
estimated (see Kakwani, 1976:1 34-148).

G = _f: A[ﬁ]’(xﬁ—fr}ﬁ&
Which basically is, _

G, =24(N2)""*F B(l+ e, 14 §) | [2]
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Where!
(1+a 1+f), is a beta function and all other parameters are as defined earlier.

In the absence of Beta distribution table, the Beta function was estimated from Gamma (G)
function as follows:

r‘ﬁ{m'”}=rmld%mn‘
That is,
Fil+e, 1+,3}=l"{l+a}l"|:l+ﬁ],.fi‘{{]+a}(l+ﬁ]} [3]

Further, another measure of inequality, relative mean deviation (R), was also estimated by
using the coefficients of Lorenz curve (1) as

R, = (N2)" (4a® B 7 ) (a+ £)* [4]
N
Moreover, following Pyatt et of (1980) an alternative Gini coefficient was computed without

grouping the data into income classes so as to check the consistency of the Gini coefficient
estimated from the Lorenz curve coefficients, as follows

G, =2/ Ny (Cov I, Z,)

Where ;
N = total sample size my = mean income
¥; = income of household 1 Zit = Rank of howsehold {'s income
Cov = covariahce ; ! = fime period

Gpe = Gini coefficient (by Pyatt)
4.2.  Statistical Tests Results

All statistical tests were conducted using 't and "F' distributions at one and five percent level
of significance.
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The result shows that poverty is positively correlated with inequality in the distributional
pattern of productive assets in general and the family income in particular. Though relative
inequality cannot be avoided, its escalation can be checked (Sen, 1981: 47). Thus, the
productive assets provided to the poor under social welfare programmes, like IRDP, in an
altempt to alleviate absolute poverty should play a positive role in minimizing the disparity
in income distribution between the poor and the non-poor, If such welfare programmes are
meapable of reducing poverty, they should not aggravate the disparity among the poor
themselves (for example, between the poor and the ultra poor (the destitute). If this is to take
place, such programmes must he designed, taking into account the initial income position,
the household resources and other socio-economic factors for determining the lével of
assistance to different households. This implies the ultra poor (destitute) households need to
be provided with more opportunities and does of assistance than the poor if they have to cope
up with the poor. IRDP takes into account these factors and thus the effect on Income
distribution depends on how efficiently the asset was used and the resultant income
generated.  This general abbreviation is substantiated using the information summarized in
Table 1.

Table 1: Deseriptive Statistics of some Socio Economic Characteristics of the Sample Houscholds

Variables Unit Mean *Stundard
I Base (pre assistance income) Rs 4270.00 158493
2 Net income from operation of IRDP Rs 266374 362733
3 Income from other (non IRDP) sources Rs KL F 2)BB.55
4 Current {Post assistance total househald Rs 6640.94 229925
5 Family size Mo, 435 |.36
& Lewvel of education Years 330 400
7 Age of beneficiary Years 41.14 a4
5 Warking members in the househald Wor 27 1.04
4 Walue of fixed productive assets possessed Rs 680538 184700

A summary of the means and standard deviations of some of the socio-economic
characteristics of the sample households is presented in Table 1. It could be seen from the
table that a beneficiary household with an average family size of 4.35 persons, of which
63.44 percent (2.76 persons) are working, was able to realize a net income of Rs 2.663.74
by operating an [RDP asset. Owing to this fact, the pre-assistance income of the household,
which was Rs 4.270.00 on an average, has shifted to Rs 6,640,96 at present (Nov., 1996).
Although the mean current income is above the previous poverty line of Rs 6,400.00, only
iE! percent of these houscholds have an income leve] above the revised poverty line of Rs
11,000 (at 1992 prices), A mean test of equality between the pre-assistance and current total
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household income has shown that the current household income is significantly greater (at
tygo, df = 126). This shows that the change in the absolute income level of the beneficiary
households attained due to the programme was considerable. However, this change might
not be uniform across all income groups . This raises the question whether the programme
enhanced or reduced the disparity in income distribution between the beneficiary households
(which was the main theme of this paper). This was analyzed through Lorenz curve
coefficients and the associated measures of inequality (Gini coefficient and Relative Mean
Deviation) at two time periods using the base (pre-assistance) household income and post-
[RDP {current total household income), The Lorenz curve coefficients and the values of the
Gini coefficients and relative mean deviation at the two time periods are presented in Table 2
below.

Table 2 shows that with highly significant (P < (L001) F values and 99 percent multiple
coefficient of determination (R%), the function estimated was a perfect fit. Therefore, the
coefficients could be used to estimate a reliable measures of inequality, As could be seen
from the coefficients of the Lorenz curve in period 1, i.e,, prior to availing IRDP loan, the
highest share of income was received by middle income groups (a < b, at ty g, df = 12) and
the Grimi coefficient (G;) and relative mean deviation (R;) are computed to be 0.205 and
(.1476. respectively. This shows that there was a skewed income dlsmgutmn even among
the poor households selected. On the other hand, the Lorenz curve coefficients for post-
assistance period revealed a symmetrical income distribution ( a; = by, at ty4, df = 12). This
shows a shift towards an epalitarian distribution of income. Consequently, the Gini
coefficient and the relative mean deviation have declined by five percent to 0.193 and 0.140,
respectively. Further, Gini coefficient, computed alternatively, has declined from Gp, =
0.203 in pre-assistance period to Gp, = 0.193 in the post-IRDP assistance period, revealing
the consistency of the first estimate,

From the results in Tabel 2, it could be inferred that the income generated through IRDP
assistance contributed in reducing the disparity in income distribution among the
beneficiary households® . This is in line with the desired objective of *Social Justice” which
aims not only at mitigating absolute poverty but also reducing income inequality,
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Table 2: OLS Estimates of the Coefficient of Lorenz Curve and Associated Values of Measures of

Inequality.
Period I Pre assistance L, (1992/1993) Period IT Post Assistance L, (1995/1596)
a -[1.743 -0.742
o 0.7664%* 0.B665%%
(0.0158) {0.1300)
By (LET92** 08731
(00151 (0, 1630)
R 0.99 0.99
F, 1503.288 225527
G,=0.208 G=0.193
R,=0.1476 R.=0, 1400

(Figures in parentheses are standard errors)
** Significant at 0.001 percent

6. CONCLUSION AND IMPLICATIONS OF THE STUDY

It is necessary that social welfare programmes and related policy measures formulated for
mitigating absolute poverty should not aggravate the disparity in“income distribution
among individuals and regions. In other words, maintaining a just improvement in income
distribution should constitute an important component of an appropriate policy. Fhe study
has indicated that the government sponsored huge anti-poverty programme, IRDP, in India
has helped not only to reduce absolute poverty levels but also contributed towards a just
distribution of income among the beneficiary households. This is in line with the "growth -
with social justice" objective of the plan.

Given the efforts of various Non-governmental Organisations (NGOs) operating in
different parts of Ethiopia, the current market oriented economic policy of the government
which promotes individual efforts for investment in different sectors as well as the various
regional governments initiatives to supplement these atlempts, we should be cautious of
the possibility of escalating disparity in income distribution among the haves and have
nots as well as among regions, In the absence of any conerete report, social science
researchers should assess the impacts of such situation and indicate their policy
implications, This approach could therefore be considered for such studies.
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NOTES

I Kakwani and Podder (1976) tnitislly introduced an QLS approach and latter Kakwani (19807 formulated a Generalised
Leasm squares method, Furthermore, Villzsenor znd Arnold {1989) used the General Cuddratic specification while
Foakwasn [ 1990) o5 well as Datt and Ravellion 11992} suggested the use of parametrised Larenz fusclions to understand
et only poverty but also income irequality as well as the growth and redistribution effects,

* Block is 1he smallest level funit) in the administrative structure of the Indian government

Yincome s defined 45 ull eamings obtained by the houschold from the eperation of both IRDI & non IRD" assers at
current { 1995) prices after deducting the cost of production,

e af the referees suggested the use of the Generalised Leass Squares method {GLM) supgested by Kakwani {1590,
GLM s a methed which involves the analysis of variance and covarlances i unbabanced designs with the use of
sdjusted sum of squares and sequential sum of squares far abservitions with lorge standardised residyals or leverages.
Thusg, therés must be encugh data to estimate all the segments (terms) in the model, Further it requires balinced nesting
Ihe current data, howgver, does not fully satisfy wll the above requirements. This impitired the wse of General Least
sguare meethod of estimanion sugzested.

* Villusenor andd Arnold (1989) claims’ o General Quadratic specification of the Lofene function o have a better
npprescimation. Mevertheless. this superiority holds when the s containt ¢lliptical (i.e., when a < 0 and parabaolic
{i.e. when a = Q) Lorenz curves, On their earlier paper { 1984), they have shown that for hyperbolic (ie., when o = 0)
Loreng curves, OLS approximation yicld true Lotenz curves, That is, they satisfy %) = UmL"{F(x)) conditions
attributesd o Gaffney and Anstis by Pakes (1981, The preseni paper thus, builds an the later; .., hyperbalic {a>0D)
Lerdnz eurves. This is cleasly indicated in the model specified und the resulting Lorenz curve statistics. Om the other
hand Datt and Ravellion {1992) have alsp shown tha imprecision asseciated with the Lorenz eurve estimation
appeoaches used are unlikely 1o be of serious concem.

" Prior to the suggestion of the peferees, the importance of using paswmeterised Lorenz funclions 1o cstimate poverty
indices and break them into components of growth and redistribution (income inequality) developed by FKakwani (19909
and (it and Ravellion (1992 for this tepe of study was considered. Iy s tae that parameterisation of Lorenz curves
enable the decomposition of the reduction in poverty amomng poor households attributable (o the rise in mean income of
the beneficiaries undee [RDP and the decline in the disparity in income distribution. However, as the jesue of
decomposition was not the main theme of the present paper, thoss who want the details can consult the works of the
nuthar in the fortheoming issues of Journal of Rural development, India as the author has considerad the zame wncer
anather article. Further, Kakwani {1990, Datt and Ravellion (1992} a5 well as Fox and Morlay {1991} provide adequare
evidences of value,
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