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Disaggregation by Components of | ncome

I ntroduction

Animportant aim of welfare economicsis the ordering of alternative social
states in a complete fashion in terms of social welfare. For example, suppose there
are three aternative economic situations denoted by A, B and C. We can rank these
three situations according to some decision rule. One of these decision rulesis called
the Social Welfare Function (SWF). Economistsﬂhave agreed that SWF isafunction
of equity and efficiency. Because of its innocuous nature, the definition of efficiency
in welfare economics has been widely accepted through the Pareto principle.
However, this principle has some disadvantages. According to this criterion, if the
rich becomes richer due to some labour market policy change, such achangeis
acceptable. The widely used non-utilitarian Sen SWF (Sen 1974, 1976) and its
variants, being linear functions of income, can be shown to be Paretian. This paper
guestions the philosophy of Paretianity as a desirable property of the SWF and
proposes a non-Paretian SWF in the next section.

Thetotal income received by a household can be divided into a number of
components depending on its source. Whichever way total income is disaggregated,
one must be able to determine the exact contribution of each component to total
welfare. Asthe Gini coefficient is one of the arguments of the proposed SWF, a
method of Gini decomposition is used to disaggregate the SWF into components of
income. Therelative welfare share of each component can be obtained using this
decomposition procedure. However, at times when there are high growth rates or
inflation in the economy, some components (say, wage or salary) may grow
comparatively faster than other components. In this case the elasticity of welfare with
respect to the mean income of the component might provide a more reliable picture of
relative effect on total welfare of the component. These elasticities are helpful in
facilitating policy discussions about the level of welfare of the society. Thisis
important because a large part of a household' sincome is derived from government

benefits. Furthermore, the government can influence other sources of income using

! Among others see K ondor (1975).



appropriate fiscal policies. Section |11 demonstrates the decomposition procedure of
the SWF and the method of obtaining the elasticity. Some concluding remarks are
made in the last section.

[ Par etian Principle and the SWF

The individualistic abbreviated SWF can be represented as a function of

equity and efficiency:

1) W= WS 6)

where S and 6 are both functions of X, the income profile of the society. Sis a
representation of total income of the society, which captures the efficiency aspect. 6
= 0(x1, X2,...Xn) represents the inequality of income in the society, which, in turn,
represents the equity aspect of the state. Clearly an increase (decrease) in S will
increase (decrease) the social welfare of the society and increase (decrease) in 6 will

decrease (increase) the welfare of the society.

Thus for simplicity, and to quantify the SWF, we adopt a very simple
definition of equity. The definition of efficiency in welfare economics is generally
associated with the Pareto principle. Because of its relatively innocuous nature this
principle is widely accepted and it is one of the fundamental properties of a SWF.

The Pareto principle can be written as:
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According to the Pareto principle, if there is an increase in income of one person in
the society, other things remaining equal, social welfare will increase. Anincreasein
one person’s income affects social welfare in two ways. first, by increasing the total
income of the society and second, by changing the inequality of the society (it could
increase or decrease depending on whose income hasincreased). Thus, if the increase
in income increases the inequality and if the effect of thisincrease in inequality isless
than that of theincrease in incomeie:
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then the SWF will satisfy the Pareto Principle. (This is the case when the extra
income goes to the person above the mean/median income. If this extra income goes
to a person below the mean/median income, inequality will decrease and thus
society’s welfare will benefit in two ways). According to this criterion, if the rich
become richer due to some policy change the change is acceptable. As an example let
us consider a society with three persons having incomes $10, $1 and $0. Now,

suppose the government introduces a growth-oriented policy and the income profile

becomes:
EOH EJFOOH EJFOOOOH EOOOOOOH
4 0Dlo-0l0-0 0-o0 1 0O-

HOHHOHHOHHOH

According to any Paretian SWF, this growth process will increase the welfare of the
society. Sen (1974) using a non-utilitarian approachE| introduced axiomatically the
following SWF:

®) W= u(1-G),

where u is the mean income of the society and G is the Gini coefficient of the income
distribution. It can be shown that the Sen SWF also follows the Paretian principle;
thus according to this SWF the welfare of the above society isincreasing. For the Sen
SWF, the rate of substitution between inequality and efficiency at a constant welfare
level can be given by:

dG _1-G

du p

Clearly this SWF is highly sensitive to mean income and less sensitive to inequality.

(6)

As both G and u are determined by the income profile of the society and cannot be
varied by the decision-maker at different levels of growth or income distribution, this
SWFisquiterigid. The marginal welfare change with respect to mean income, in this
case, is (1-G) which is a constant. Thus, in the case of an international comparison,
this SWF will aways be biased in favour of developed countries, which have

2 All the utilitarian SWFs are Paretian.

3 Sen (1976) shows that this index, calculated from the income distribution, ‘is a sub-relation of social
preference relation defined in the distribution of commodities'. Alternatively, Yitzhaki (1979, 1982)
showed that this index could be based on relative deprivation. Sheshinski (1972) aso derived this
index from the Gini coefficient. Dagum (1990, 1993) arrived at the same SWF from a somewhat
different perspective.



relatively high per capitaincomes and relatively low inequality. Also, for any country
the welfare status over time may not be comparable using this SWF, if that country is
experiencing high growth rates. Bearing these criticisms in mind let us propose the

following theorem:

Theorem 1
A more generalized class of SWF can be proposed as; W= u? (1- G),

which is non-Paretian if Sislessthan 1.

Proof:

From equation (2) we know the condition of Paretianity as %ﬂ>0.
X

Therefore we can write;
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which is always true from the lowest income to the median income as the left-hand
side of the last line of expression (7) is dways positive. The SWF, W= p*(1-G), is
Paretian if

-1
(8 B +G-[pG >nT, [putting the maximum value for i in (7)]

For alarge n, (8) can be written as:

9 B+G-pG2=21

which will never be satisfied for avalue of 8 lessthan 1.

Thus we find that

(10) w=puP@1-G),0<B<1

could be a generalized class of SWF which is non-Paretian. Thus with this SWF
social welfare will decrease if the benefits of the growth process fal only into the
hands of the richest person in the society. When the value of g is 0 the SWF will

become a function of inequality (G) only regardless of the level of efficiency of the

society.

This SWF with variable values of [ has certain advantages over the Sen

SWF. For this SWF
dc 1-G

(11) o (T)B
Here the decision-maker has the choice of 3, and thus the SWF is now flexible with
respect to the trade-off between efficiency and equality. If she wants to attach more
importance to efficiency than equality she will choose a higher value of (3
(approaching one), and on the contrary if she is an equity-lover she will set a lower

value of S.

This SWF is Paretian when the value of is one, in which case this SWF will
become the Sen SWF.IZI It is obvious from condition (9) that if only the richest person
(or group) in society enjoy(s) the benefits of economic growth, the welfare of the

society will not increase (aslong as 5<1). This SWF might be criticised for its biasin

* Also when 8>1 the SWF will satisfy the condition of Paretianity. However, as our intention is to
form a non-Paretian SWF we have concentrated in the range 0 to less than 1.



favour of the poor. If thereisarise in income of the poorest irrespective of the value
of B and G (in the specified range, that is, between O and 1), socia welfare must
increase. Thus this SWF has some Rawlsian flavour. According to a Rawlsian SWF,
however, if the richest person’s income increases, social welfare remains unchanged.
But in our SWF (with <1), an increase in the income of the richest person (or group)
leads to decrease in social welfare. This class of SWF (with £<1) is non-Rawlsian

and not Paretian as well.
IV SWF decomposed by Components of income

The Gini coefficient can be decomposed by components of income as
foIIowsEI.

12 G- isci

where S = H , the factor share of component i and C; is the concentration coefficient
U

of factor i. The concentration coefficient of the factor is calculated using the same
formula as the Gini coefficient, only the ranking will remain the same as in the case of
the Gini coefﬁcient.EI The value of the coefficient lies between (-1, 1) and, most
importantly, it satisfies the Pigou-Dalton condition of transfer. The deviation of the
Gini coefficient from the concentration coefficient (ie, Ci-G) indicates the direction of
inequality augmenting or reducing effect of the component i. Clearly, if certain
components of income accrue relatively more to poorer people (for example,
government’s cash transfer payments) the concentration coefficient will be negative.
In contrast, if the component of income accrues more to the rich people (say,
investment income) the concentration coefficient would be positive and will exceed

the value of the Gini coefficient.

® See Rao (1967).

® When a specific factor income is arranged in ascending order of total income and the proportion of
factor incomes are plotted against the proportions of income units, we get the concentration curve. One
minus twice the area of the concentration curve is the concentration index. Unlike Lorenz curve, the
concentration curve may lie above the 45° diagonal and in that case the concentration index will be
negative.



Proposition

Total welfare is represented as a weighted sum of individual welfare of

various factor components. Thus:
(13) W = Z aW

where W is the welfare of the ith component and & is the weight attached to the

individual component’ s welfare.

Theorem 2
The generalized SWF can be represented as the weighted sum of

individual component’ s welfare.

Proof:
Using (12) and (13) it is easy to demonstrate the following:

W =uf(1-G)
(14) = YIE) I a-C)
= aW
where a :(&)1‘5, the weight attached to the ith factor component and
u

W = uf (1-C,) isthe welfare due to the component i.

In this case, the relative welfare due to component i can be found as:
W - 1-C
w u 1-G

The trade-off coefficient 8 does not appear here. The parameter (3 serves as a trade-
off coefficient between equity and efficiency. When we are interested in estimating
the relative contribution of one component to total welfare, the question of trade-off

between efficiency and equity does not arise. The last term in the parenthesis on the




right hand side of equation (15) ie, 11 (C:; has an interesting interpretation and can be

called ‘relative equity of component i’. We have aready mentioned that if the
concentration coefficient of any component is higher (lower) than the overall Gini, the
component has an inequality augmenting (reducing) effect. Thus, if the value of the
relative equity is greater (less) than 1 the ith component will have an inequality
reducing (augmenting) effect. This means that an extra dollar directed to this
component will decrease society’s inequality. Moreover, the relative welfare share
due to component i depends on the relative mean income and the relative equity of

component i.

The effects of economic growth in a component on the total welfare of the
society can be obtained by finding the elasticity of total welfare with respect to the

mean income of the ith component, as follows:

(16) u“' .
P G'+( —)(B-1)

ThisEIis equal to the relative share of the component for =1 (because the second term
on the right hand side vanishes for =1). When the SWF is non-Paretian, that means
when <1, the eladticity is less than the relative share (in this case the second term on
the right-hand side is negative). If the factor share of the component is high, the
second term will be large and will tend to reduce the elasticity more. Of course, it is
also true that if the factor share of the component is small the reducing effect will be
small. The decision-maker, comparing these elasticities of different components of
income, might use his’her judgement for an equitable policy prescription. The effect
of an increase in government cash benefits can be found using this procedure. Indeed,
there have been attempts by government to make non-cash benefits, such as
subsidised housing, education, medicare etc. The elasticity provides a clearer picture
of the effects on total welfare of a proportionate change in any of the income
components. Thus the policy maker will be better able to assess whether an increase

in socia insurance, for example, in terms of health protection to al in equa

" The formal proof isin the appendix.



proportion, or a proportionate increase in wage rate will be more effective from a

socia welfare point of view.

Lemmal
For a non-Paretian SWF the effect of economic growth on a component
(when there is no change in inequality) will be less than the share of
welfare of the component.

The proof of lemma 1 follows from equations (15) and (16).

Since in most of the cases the legitimacy of efficiency criterion is very high,
policy makers might consider a high value of 8. For a high value of 3 the reducing
effect of the second term on the right-hand side of equation (16) will be small. For
those cases where there are components with high factor share along with high
elasticity value, a cautious examination of the relative equity of the component is very
important. A component with a high relative factor share can generate a high
elasticity value. However, if it has a considerable inequality augmenting effect due to
low relative equity (sufficiently less than one) that component should not be the target

componen.

V Conclusion

In all aspects of public policy there are both positive and normative issues that
must be addressed. Welfare economics provides the necessary foundations upon
which positive issues can be analyzed and therefore promotes a more informed debate
of normative issues. Social decision makers have a set of value judgments that guide
them in making policy decisions. For most social states the objective of the decision
maker is to allocate the scarce resources and aso to promote an equitable distribution
of those resources. Thus ‘equity’ and ‘efficiency’ become two important arguments
of the social welfare function. For severa years, Pareto Optimality, as the definition
of efficiency, has established a wide range of consensus. The notion of efficiency
based on Pareto Optimality is not a positive concept. The Pareto optimality criterion

10



is a value judgment, which intentionally avoids interpersonal comparison of utility.
Pareto optimality regjects the ethics that individuals have equa capacity to enjoy a
given share of income. It gives greater weights to the people having higher income.
With this judgment a growth process accruing money only to the richest person of the
society is desirable. Pareto optimality and also a Pareto utility function (since a
Paretian utility function is a linear function of income) are indifferent with respect to
the economic unit that receive an additive increase of income. The conclusion will be
different if the increase is a percentage of the economic unit’s income. Since the
Pareto principle avoids interpersonal comparison of utility, hence, is utilitarian, and
the utility function is concave (linear for Pareto), an increase in income of any
economic unit will increase both individua and total welfare. By viewing the real
world, where for most social situations the majority of the population is poor
compared to a very small number of rich people, it is difficult to accept that the
majority would want socia policies to be formulated on Pareto criteria. Thus for a
decision maker a policy is not necessarily welfare-augmenting simply because it
raises efficiency. The flexibility of the SWF and the trade-off between equity and
efficiency is another aspect to consider. This paper has argued that it is possible to
generdize the widely used Sen SWF, which can be non-Paretian under specidl

circumstances.

Also it has been demonstrated that a disaggregation of this SWF by
components of income can be done. It is shown that the relative contribution of
welfare of one factor depends on two components: the factor share and the relative
equity of the component. It is also shown that the growth of one component can
generate a negative element when the SWF is non-Paretian. The value of this
negative effect is larger, the larger the factor share of the component. The method is
important in benefit/cost analysis and in the determination of the target component.

Appendix

Derivation of equation (16)
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