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INTRODUCTION

Welfare economics studies the conditions under which the solution to a general
equilibrium model can be said to be optimal. This requires among other things, an
optimal allocation of factors among commodities and an optimal allocation of
commodities (i.e distribution of income) among consumers. In welfare economics
attempt is made to establish criteria or norms, with which to judge or evaluate
alternative economic states and policies from the view point of the society’s well-being.
In the words of Oscar Lange, “welfare economics establishes norms of behavior which
satisfy the requirements of social rationality of economic activity.” The term “Social

rationality” of economic activity is to be interpreted as that activity which ensures
optimum allocation of resources and therefore guarantees maximum social welfare. In
this context Oscar Lange says, “The norms of behavior established by welfare
economics are supposed to guarantee the optimal allocation of economic resources of
the society.”

The inter-relationship among various parts of the economy implies that certain specific
change in one past of the economy affects resource allocation in all other parts of the
economy. Thus, a central problem in welfare economics relates to whether a specific
change in resource allocation will increase or decrease its social welfare.

4.3

PARETO-OPTIMALITY CRITERION

Developed by the Italian economist, Vilfredo Pareto, the Pareto optimality criterion is
the cornerstone of modern welfare economics. The criterion is used to determine
whether the social welfare is higher in one economic situation than in another.
According to the Pareto optimality criterion, a distribution of inputs among commodities
and of commodities among consumers is Pareto optimal or pare to efficient if, no
reorganization of production or consumption is possible by which some individuals are
made better off (in their own judgment) without making someone else worse off.

In other words, Pareto optimal is a situation in which it is impossible to make anyone
better off without making someone else worse off. This situation is also called Pareto
efficient. It follow that any change that improves the well- being of some individuals
without reducing the well-being of others, clearly improves the welfare of society as a
whole and should be undertaken. This will move the society from a Pareto non-optimal
position to Pareto optimum. Once at Pareto optimum, no reorganization of production
and exchange is possible that makes someone better off without, at the same time,
making someone else worse off.
In a Pareto optimal state of an economy, it is impossible to make any one better off
without making someone worse off by any of the following three means;

1. Re allocation of the already available goods among consumers.
2. Re allocation of inputs among producers (in order to increase the output of some
goods without reducing the output of any other good.)
3. Changing the composition of output that is, producing more of some and less of
others.

Let us examine each of these three situations.
1. Allocation of goods among consumers: Efficiency in Exchange
Pareto optimality (or efficiency) in exchange is achieved when allocation of
commodities among the consumers is such that it is not possible to increase the
satisfaction of any person without reducing the satisfaction of someone else Pareto
optimality (or efficiency) in exchange can be achieved only when all consumers have
the same marginal rate of substitution between the same pair of goods. This marginal
condition, with reference to two commodity and two- consumer model, may be
expressed as

In a situation, where this condition is not fulfilled, it is always possible to increase the
total welfare by transferring some units of a commodity from a person who derives
lower utility to the person who derives greater utility.

The Pareto optimum allocation of commodities among the consumers is illustrated
by using Edgeworth Box diagram, as presented in Figure 1.
Pareto used ordinal utility functions to represent consumers preferences as well as
welfare levels, using a two consumer economy A and B we can indicate their welfare
levels by means of indifference curves mapping which satisfy the normal properties of
consumers preference ordering. The indifference curves for consumer A, convex to
origin OA, are given by A1, A2, A3 and A4. The indifference curves of consumer B,
convex to origin OB, are given by B1, B2, B3 and B4. The dimensions of the box are
given by the total amount of the two commodities owned by the two consumers

together. Any point inside the box indicates how the total amount of the two
commodities is distributed between the two consumers.

Figure:4.1 Edgeworth Box Diagram: Efficciency in exchange

In Figure 4.1 above, at points N, N1, N2 and N3 the indifference curves of consumers A
and B are tangential to each other. This would imply that must equal at each of these
points. The marginal rates of substation between commodities x and y are the same for
both the consumers, A and B. Since marginal rate of substitutions are equal no scope
exists for improving the welfare of any one consumer unless the welfare of the other
consumer is reduce. When marginal rate of substitutions are not equal as at points like
M, M1 and M2, opportunities exist for improving the welfare of one consumer without
reducing the welfare of any other consumer in the economy. Such points (or states of the
economy) are called pareto in optimal points. It must be noted that Pareto optimality is
often called pareto efficiency? While pareto in optimality is referred

to as pareto in efficiency. The locus of the points of tangencies defines the contract
curve once consumers A and B are on the contract curve, it is impossible to make either
of them better off without making the other worse off. Thus, the contract curve shows
the locus of pareto optimal or efficient allocation of commodities. As mentioned above,
the marginal condition for a pareto optimal resource allocation requires that the MRS
between two commodities be equal for both consumers, i.e,

2. Optimal allocation of factors; Efficiency in production. Like efficiency of exchange,
we can also explore the efficiency in production. Efficiency in production or pareto
optimality in allocation of resources requires that factors (L and K) are so allocated in
the production of two commodities, x and y, that it is not possible to increase the
output of one commodity, by reallocation factors, without causing a decrease in the
production of the other. The marginal condition that must be fulfilled to achieve
pareto optimality in resource allocation is that marginal rate of technical substitution
(MRTS) between L and K is the same for both x and y produced by two firms. That
is, for all producers of x and y,

Pareto optimality in the allocation of factors between the two products and also between
the two firms has been diagrammatically shown in terms of Edgeworth Box diagram in
Figure 4.2. The analysis is analogous to one developed to present the marginal condition
of optimum allocation of goods between the consumers.

Figure:4.2 Edge worth Box Diagram: Efficiency in Production

In Figure 4.2, the dimensions of the box are quantities of labour and capital which are
available for production of commodities x and y. Isoquant map for x is given by x1, x2,
andx3with origin OX. Isoquants for y are given by y1, y2 and y3, Isoquant map of y with
origin as OY, is inverted and superimposed on the map of x. The equilibrium is achieved
where the isoquants of x and y are tangential to each other. The efficiency locus or
contract curve of production Ox EG F Oy is obtained by joining these points. That is, the
condition MRTSxLK= MRTSyLK is fulfilled along the along the efficiency locus.

Since K is not on the contract curve of production, a reallocation of labour and capital in
such a way as to move to a point on the contract curve will allow production of more of
one or both commodities without reducing the output of other.

For instance, at point E, more y and the same amount of x are produced; while as L the
output of both x and y are higher.

Once we are on the contract curve, it is impossible to increase the output of either good
without reducing the output of the other ; thus, the allocation of resources among the
producers of x and y is pareto optimal. It may be noted that there are several points on
the contract curve of production and each of them represents the optimum allocation of
labor and capital as between the two firms producing commodities x and y. But which
one of them is best cannot be said on the basis of pareto criterion because movement
along the contract curve in either direction represents such factor re-allocation which
increases the output of one and reduces the output of another firm.

4.4

OPTIMAL COMPOSITION OF OUTPUT; EFFICIENCY IN PRODUCT
MIX

Given fixed quantities of commodities, the consumption efficiency ensures their
efficient exchange between individuals. Likewise, the production efficiency condition
ensures efficient use of resources, given fixed amount of resources, in producing
different commodities. The third condition for pareto efficiency is product-mix
efficiency. That is, the mix of commodities produced by the economy must reflect the
preferences of those in the economy. The economy must produce along the production
possibilities curve at a point that reflects the preferences of consumers. Intuitively this
can be done by simply equating the rates of substitution between x and y on both
production and consumption sides. Since MRT xy shows the rate at which x and y are
transformed in production and MRSxyshow the rate at which consumers are willing to
exchange x and y the two ratios must be equal in the equilibrium. This gives the Pareto
optimum condition for product- mix. That is, it requires equality between MRT in
production and MRS in Consumption for every pair of commodities and for every
individual. In the case of a very simple economy composed of only two commodities

and two individual (A and B), pareto optimality in production and consumption requires
that
MRTxy= MRSAxy = MRSBxy
The product-mix efficiency condition thus requires a simultaneous equilibrium in
production and consumption as shown in Figure 4.3. For example, corresponding to
point E on the production possibility curve, the total productionOX1 and OY1 should be
distributed between individuals A and B such that the slope of the tangent of point E (
MRTxy) is the same as of the tangent at point L on the exchange efficiency locus (
MRSAxy = MRSBxy ).The same rules would apply for point F as well should this
combination of OXo and OYo be chosen, given the resource endowments.

Figure 4.3

This means then product-mix being produced at points E and F on the production
possibility curve is consistent with the preferences of the two consumers, under the
different situations. Therefore, composition of production at point E and consumption
pattern of individuals at point L would ensure maximum satisfaction and represent
pareto optimal product mix. Likewise, same inference can be drawn with regard to point
F on the production possibility curve which is consistent with the preferences of the two
consumers at point M. This is because having attained equilibrium at these points,
through any further re-allocation of resources and changing the product mix we cannot
increase satisfaction of one without reducing the satisfaction of the other, or increase the
satisfaction of both.

Role of value Judgments in welfare economics
Welfare economics examines the conditions for economic efficiency in the production
of output and in the exchange of commodities, and equity in the distribution of income.
The maximization of society’s well-being requires the optimal allocation of inputs
among commodities and the optimal allocation of commodities (i.e, distribution of
income) among consumers. The conditions for the optimal allocation of inputs among
commodities and exchange of commodities among consumers requires that
MRTxy= MRSAxy = MRSBxy

These are objective criteria devoid of ethical connotation or value judgments. On the
other hand, it is impossible to objectively determine the optimal distribution of income.
This necessarily requires inter-personal comparisons of utility and value judgments. For
example, imposing a tax of Rs. 1000 on individual A and giving it as a subsidy to
individual B will certainly make B better off and A worse off. But who is to say that the
society composed of both individuals is better or worse off as a whole? Determining this
involves comparing the utility gained by individual B (i.e, making interpersonal
comparison of utility). And even if A has a high income and B has a low income to
begin with, different people will have different opinions on whether this increases social
welfare, reduces it or leaves it unchanged. Therefore, no entirely objective or scientific
rule can be defined. There is a great controversy regarding whether value judgments

should have any role to play in welfare economics. Robbins and his followers have been
asserting that the inclusion of value judgments would make our subject unscientific and
therefore, according to them, economists should refrain from making value judgments.
On the other hand, majority of modern economists are of the view that economists
should not deliberately avoid making value judgments. if there is wide consensus about
them among the community. Using his knowledge of economics together with these
value judgements he should comment upon desirability or otherwise of certain policies
and issues.

As regards the welfare of individual is concerned, it can be measured in ordinal terms by
specifying preferences. For instance, if an individual chooses state a rather than state b,
it shows that his welfare is grater in state a then in state b, Thus, choice by an individual
is an objective test for knowing and comparing his welfare in different economic states.
Therefore, what promotes individual welfare or not can be tested and verified. However,
when welfare economics has to judge the social welfare, it encounters difficulties,
because the measurement of social welfare is not an easy task and contains value
judgements and interpersonal comparisons of utility. We cannot derive propositions of
social welfare from choice of individuals comprising the society. Individual choices
differ because various individuals have different tastes, preferences and ethical beliefs
and therefore different value judgements. The vital issues in welfare economics are
concerned with social welfare and devising certain criteria to judge the social welfare.
Therefore, welfare economics cannot be purely objective or free from value judgements.

According to Vilfredo Pareto the social welfare depends upon the welfare of the
individuals comprising the society and, according to his optimality criterion, if at least
one individual is made better off by certain economic reorganization and no one being
made worse off, the social welfare increases, that is, if an economic reorganization
increases the welfare of one without reducing the welfare of any other, then the social
welfare increases. When a certain economic state is reached, when through any
reorganization it is not possible to make at least one individual better off with no other
being worse off, this is called the state of maximum social welfare or Pareto optimum.

Also, Nicholas kaldor and John Hicks propounded a compensation principle of welfare
which is free from value judgements. According to this compensation principle, if a
change in economic organization increases the welfare of some and reduces the welfare
of others, and those who again in welfare are able to compensate the losers and still be
better off than before, then he change in economic organization will increase the social
welfare. Abraham Bergson has pursued a different line of approach to welfare
economics. He has propounded the concept of social welfare function in which a set of
value judgements is explicitly introduced and with this social welfare function, the
economists can judge the desirability of certain economic reorganization or policy
changes. These value judgements, according to Bergson, “must be determined by its
compatibility with the values prevailing in the community the welfare of which is being
studied”. Followers of Abraham Bergson like Samuelsson and I.M.D. Little are of the
view that welfare economics cannot be separated from value judgements, because any
statement about increase or decrease of social welfare necessarily involves value
judgements. Since welfare economics has been developed to make policy
recommendations to promote social welfare, economists cannot escape from introducing
ethical norms or value judgements.

4.5

SUMMARY

1. Welfare economics studies the conditions under which the solution to the general
equilibrium model can be said to be optimal. It examine the conditions for
economic efficiency in the production of output and in the exchange of
commodities, and for equity in the distribution of income.

2. Pareto was the first economist who provided a positive criterion for comparing
alternative states of the economy the paretian criterion says that if it is possible to
improve the standard of atleast one person in moving from state 1 to state 2
without decreasing the standard of standard of anybody else, then state 2 is
ranked superior to state by society. In other words it is desirable to move from

state 1 to state 2 and this movement is considered as pareto improvement.
However, when it is not possible to improve the standard of someone else.

3. The basic marginal conditions of pareto optimality may be summarized as
follows:

(a) Marginal condition of Exchange optimality it means that the marginal rate of
substitution (MRS) between any pair of goods must be the same for all the
consumers.
MRSAxy = MRSBxy

(b) Marginal condition for production optimality
That is, the marginal rate of technical substitution (MRTS) between any pair of
factors must be equal for all commodities and all firms.

(c) Marginal condition in product Mix
MRTxy= MRSAxy = MRSBxy

It means that the marginal rate of transformation (MRT) between any pair of
goods must be equal to the marginal rate of substitution for any pair of goods.
4. The value of judgements are unavoidable in welfare economics as ‘welfare’ itself
is an ethical term. Any theorems pertaining to choices among various situations
to maximize welfare are also ethical and must rest on some obvious or hidden
value judgements.
5. Value judgements are open to argument, criticism and disagreement. As a result,
welfare theory which depends on value judgements is bound to be normative in
character
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After studying this module, you will be able to



Understand the concept of Pareto Efficiency



Know the two fundamental theorems of Welfare Economics



Identify social welfare function



Evaluate welfare maximization

INTRODUCTION

Welfare economics is the branch of economics which deals with normative
issues. It deals with the way various economic arrangements affect the welfare or
well-being, of each and every members of society.

A major concept in welfare economics is the notion of Pareto efficiency in
evaluating economic allocations. But it must also be remembered that Pareto
efficiency has nothing to say about the distribution of welfare across people.
Consumer utility, production mixes, and factor input combinations consistent
with efficiency come up with lots of combinations. In other words, there will
usually be many Pareto efficient allocations. So how can society choose the most
desirable among them? This decision is made when we specify the social welfare
function, which embodies value judgments about interpersonal utility.
Since the concept of efficiency plays a major role in welfare economics, we
begin by discussing it in brief. After that, we will study the two fundamental
theorems of welfare economics. Next we will study the idea of social welfare
function and its implications.

5.3

PARETO EFFICIENCY

A Pareto efficient allocation is one where we cannot make an individual better off
without making the other one worse off.
To reach the ideal state, three criteria’s are required to meet:


The marginal rates of substitution in consumption are homogeneous i.e. identical
for all consumers. This happens when no consumer can be made better off
without making others worse off. Or we can say when:
MRSA12 = MRS B12
Where, MRS12 is the marginal rate of substitution between good 1 and 2 for
consumers A and B.



The marginal rate of transformation in production is also homogeneous for all
products. It happens when it is not possible to increase the production of any
good without reducing the production of other goods. Or we can say when,
MRT1LK = MRT2 LK
Where, MRTLK is the marginal rate of transformation between labour and
capital.

The marginal rates of substitution in consumption are equal to the marginal rate
of transformation in production, which means that production processes and consumer
wants must match with each other. That is,
MRSi12 = MRT12
Where, MRSi12 is the marginal rate of substitution between good 1 and 2 for consumer i.

5.4

FUNDAMENTAL THEOREMS OF WELFARE ECONOMICS

There are two fundamental theorems of welfare economics.

5.4.1 The First Welfare Theorem
This theorem states that the equilibrium in a set of competitive markets is Pareto
efficient. This is illustrated in Figure 5.1.

Figure 5.1: Pareto efficient Equilibrium

It turns out that the market equilibrium allocation is Pareto efficient. This can be proved
as follows: an allocation in the Edgeworth box is Pareto efficient if the set of bundles
that A prefers doesn’t intersect the set of bundles that B prefers. That is to say that the
indifference curves of the two agents (A and B) must be tangential to each other at any
Pareto efficient allocation in the interior of box. If the two indifference curves are not
tangent at an allocation, then they must cross. In such a situation, there must be some
mutually advantageous trade --- so that point cannot be Pareto efficient. But at the
market equilibrium, the total amount that A and B want to buy of each good must equal
to the total amount available. Said another way, the set of bundles preferred by A must
lie above his budget set, and the same thing holds for B. This implies that in equilibrium,
each person is choosing the most-preferred bundle in his budget set, and the choices
exhaust the available supply. Thus the two sets of preferred allocations can’t intersect.
This means that there are no allocations that both agents prefer to the equilibrium
allocation, so the equilibrium is Pareto efficient.

This can also be shown algebraically. Suppose that there is a market equilibrium that is
not Pareto efficient. Then it can be shown that this assumption leads to a logical
contradiction.
To say that the market equilibrium is not Pareto efficient means that there is some other
feasible allocation (y1A, y2A, y1B, y2B) such that
y1A + y1B = ω1A+ ω2B …………(4.1)
y2A+ y2B= ω2A+ ω2B ……………(4.2)
whereω1i, ω2i are the initial endowments of good 1 and 2 for agent i.
and
(y1A,y2A) >A (x1A,yx2A) …………. (4.3)
(y1B, y1B) >B (x1B,x2B) …………… (4.4)
The first two equations say that the y–allocation is feasible, and the next two equations
say that it is preferred by each agent to the x–allocation. (The symbols >A and>B refer to
the preferences of agents A and B.)

But by hypothesis, there is a market equilibrium where each agent is purchasing the best
bundle he can afford. If (y1A, y2A) is better than the bundle that A is choosing, then it
must cost more than A can afford, and similarly for B:
p1y1A+ p2y2A> p1ω1A+ p2ω2A
p1y1B+ p2y2B> p1ω1B+ p2ω2B

Now add these two equations together to get
p1(y1A+ y1B) + p2(y2A+ y2B) > p1(ω1A+ ω1B) + p2(ω2A+ ω2B).
Substitute from equations (4.1) and (4.2) to get
p1(ω1A+ ω1B) + p2(ω2A+ ω2B) > p1(ω1A+ ω1B) + p2(ω2A+ ω2B),
This is clearly a contradiction, since the left-hand side and the right-hand side are the
same.
We derived this contradiction by assuming that the market equilibrium was not Pareto
efficient. Therefore, this assumption must be wrong. It follows that all market equilibria
are Pareto efficient, i.e., the First Theorem of Welfare Economics.
The First Welfare Theorem guarantees that a competitive market will exhaust all of the
gains from trade: an equilibrium allocation achieved by a set of competitive markets will
necessarily be Pareto efficient.

5.4.2 The Second Welfare Theorem

This theorem states that when preferences are convex, a Pareto efficient allocation is
equilibrium for some set of prices. This is illustrated in Figure 4.2.
Consider that at a Pareto efficient allocation, the set of allocations A prefers is disjoint
from the set that B prefers. This implies that the two indifference curves are tangent at
the Pareto efficient allocation (pt. X). Let us draw a straight line that is their common
tangent. Suppose that the straight line represents the agents’ budget sets. Then if each
agent chooses the best bundle on his budget set, the resulting equilibrium will be the
original Pareto efficient allocation. Thus the fact that the original allocation is efficient
automatically determines the equilibrium prices. The endowments can be any bundles

that give rise to the appropriate budget set—that is, bundles that lie somewhere on the
constructed budget line.

Figure 5.2: The Second Welfare Theorem

Now consider Figure 5.3. Here the illustrated point X is Pareto efficient, but there are no
prices at which A and B will want to consume at point X. The optimal demands of
agents A and B don’t coincide for the given budget. Agent A wants to demand the
bundle Y, but agent B wants the bundle X—demand does not equal supply at these
prices. The difference between Figure 5.2 and Figure 5.3 is that the preferences in
Figure 5.2 are convex while the ones in Figure 5.3 are not. If the preferences of both
agents are convex, then the common tangent will not intersect either indifference curve
more than once, and everything will work out fine. This observation gives us the Second
Theorem of Welfare Economics: if all agents have convex preferences, then there will

always be a set of prices such that each Pareto efficient allocation is a market
equilibrium for an appropriate assignment of endowments.
Figure 5.3

At a Pareto efficient allocation, the bundles preferred by agent A and by agent B must be
disjoint. Thus if both agents have convex preferences we can draw a straight line
between the two sets of preferred bundles that separates one from the other. The slope of
this line gives us the relative prices, and any endowment that puts the two agents on this
line will lead to the final market equilibrium being the original Pareto efficient
allocation.

5.5

SOCIAL WELFARE FUNCTION

Up until now, we focused on considerations of Pareto efficiency in evaluating economic
allocations. There are other important considerations. Pareto efficiency is in itself a
desirable goal. But there will usually be many Pareto efficient allocations; how can
society choose among them? This decision can be made by specifying the social welfare
function.

A social welfare function provides a way to rank different distributions of utility among
consumers. Now the question arises as to how one might go about “adding together” the
individual consumers’ preferences to construct some kind of “social preferences.”
Before we examine this question, it will be worth examining whether such an attempt is
logically warranted.
5.5.1 Arrow’s Impossibility Theorem
Arrow’s Impossibility Theorem shows that there is no perfect way to “aggregate”
individual preferences to make one social preference.
It is pointed out by Arrow that a social decision mechanism (way of aggregating
preferences), should have the following features:


Given any set of complete, reflexive, and transitive individual preferences, the
social decision mechanism should result in social preferences that satisfy the
same properties.



If everybody prefers alternative x to alternative y, then the social preferences
should rank x ahead of y.



The preferences between x and y should depend only on how people rank x
versus y, and not on how they rank other alternatives.

Arrow’s theorem says that the three very plausible and desirable features of a social
decision mechanism are inconsistent with democracy: there is no “perfect” way to make
social decisions. In order to find a way to aggregate individual preferences to form
social preferences, we will have to give up one of the properties of a social decision
mechanism described in Arrow’s theorem.
The most probable feature of social welfare function, described above, that can be
dropped is the property 3. Actually, if the property that social preference between two
alternatives only depends on the ranking of those two alternatives, then certain kinds of
rank-order voting become possible.

5.5.2 Different Types of Welfare Functions
Given the preferences of each individual iover the allocations, we can construct utility
functions, ui(x), that summarize the individuals’ value judgments: person iprefers x to y
if and only if ui(x) >ui(y).
Let us pick some utility representation. Then one way of getting social preferences from
individuals’ preferences is to add up the individual utilities and use the resulting number
as a kind of social utility.
That is, we will say that allocation x is socially preferred to allocation y if >,
Where n is the number of individuals in the society.
This works—but of course it is totally arbitrary, since our choice of utility representation
is totally arbitrary. The choice of using the sum is also arbitrary. Why not use a weighted
sum of utilities? Why not use the product of utilities, or the sum of the squares of
utilities?
One reasonable restriction that we might place on the “aggregating function” is that it be
increasing in each individual’s utility. That way we are assured that if everybody prefers
x to y, then the social preferences will prefer x to y.

This kind of aggregating function is called a social welfare function. A social welfare
function is just some function of the individual utility functions: W(u1(x), . . . , un(x)). It
gives a way to rank different allocations that depends only on the individual preferences,
and it is an increasing function of each individual’s utility.
Let’s look at some examples. One special case mentioned above is the sum of the
individual utility functions
W(u1, . . . , un) =
This is sometimes referred to as a classical utilitarian or Benthamitewelfare function.
A slight generalization of this form is the weighted sum-of-utilities welfare function:
W(u1, . . . , un) =
Here the weights, a1, . . . , an, are supposed to be numbers indicating how important
each agent’s utility is to the overall social welfare. It is natural to take each aias being
positive.
Another interesting welfare function is the minimaxor Rawlsiansocial welfare function:

W(u1, . . . , un) = min{u1, . . . , un}.
This welfare function says that the social welfare of an allocation depends only on the
welfare of the worst off agent—the person with the minimal utility.
Another special form of welfare function is the individualistic welfare function or a
Bergson-Samuelson welfare function. If xi denotes an individual i’s consumption
bundle, and ui(xi) is the individual i’s utility level using some fixed representation of
utility, then such a social welfare function will have the form
W = W(u1(x1), . . . , un(xn)).
The welfare function is directly a function of the individuals’ utility levels, but it is
indirectly a function of the individual agents’ consumption bundles.

5.6. WELFARE MAXIMISATION

Once we have a welfare function, the problem of social welfare maximization can be
examined. Let xji denote how much individual i has of good j, and suppose that there are
n consumers and k goods. Then the allocation x consists of the list of how much each of
the agents has of each of the goods.
If we have a total amount X1, . . . ,Xk of goods 1, . . . , k to distribute among the
consumers, then the social welfare maximization problem can be stated as:
Max W(u1(x), . . . , un(x))
such that = X1

The feasible allocation that maximizes social welfare should have the following
property, i.e., a maximal welfare allocation must be a Pareto efficient allocation. The
proof is easy: suppose that it were not. Then there would be some other feasible
allocation that gave everyone at least as large a utility, and someone strictly greater
utility. But the social welfare function is an increasing function of each agent’s utility.
Thus this new allocation would have to have higher welfare, which contradicts the
assumption that we originally had a social welfare maximum.

This situation is illustrated Figure 6.1, where the set U indicates the set of possible
utilities in the case of two individuals. This set is known as the utility possibilities set.
The boundary of this set—the utility possibilities frontier—is the set of utility levels
associated with Pareto efficient allocations. If an allocation is on the boundary of the
utility possibilities set, then there are no other feasible allocations that yield higher
utilities for both agents.

Figure 5.4: Social Welfare Maximization

The “indifference curves” in this diagram are called isowelfare curves since they depict
those distributions of utility that have constant welfare. As usual, the optimal point is
characterized by a tangency condition. The notable thing about this maximal social

welfare point is that it is Pareto efficient—it must occur on the boundary of the utility
possibilities set. The next observation we can make from this diagram is that any Pareto
efficient allocation must be a social welfare maximum for some social welfare function.
An example is given in Figure 5.4.

In Figure 5.4, we have taken a Pareto efficient allocation and found a set of isowelfare
curves for which it yields maximal welfare. Moreover, as illustrated in Figure 5.5, if the
set of possible utility distributions is a convex set, then every point on its frontier is a
social welfare maximum for a weighted-sum-of-utilities welfare function. The welfare
function thus provides a way to single out Pareto efficient allocations: every social
welfare maximum is a Pareto efficient allocation, and every Pareto efficient allocation is
a social welfare maximum.
In Figure 5.5, we have taken a Pareto efficient allocation and found a set of isowelfare
curves for which it yields maximal welfare. Moreover, as illustrated in Figure 5.5, if the
set of possible utility distributions is a convex set, then every point on its frontier is a
social welfare maximum for a weighted-sum-of-utilities welfare function. The welfare
function thus provides a way to single out Pareto efficient allocations: every social
welfare maximum is a Pareto efficient allocation, and every Pareto efficient allocation is
a social welfare maximum.

Figure 5.5
SUMMARY


A Pareto efficient allocation is one in which there is no feasible reallocation of
the goods that would make all consumers at least as well-off and at least one
consumer strictly better off.



The First theorem of Welfare Economics states that a competitive equilibrium is
Pareto efficient.



The Second theorem of Welfare Economics states that as long as preferences are
convex, then every Pareto efficient allocation can be supported as a competitive
equilibrium.



Arrow’s Impossibility theorem shows that there is no ideal way to aggregate
individual preferences into social preferences.



Nevertheless, economists often use social welfare functions of one sort or
another to represent distributional judgments about allocations.



As long as the social welfare function is increasing in each individual’s utility, a
welfare maximum will be Pareto efficient. Furthermore, every Pareto efficient
allocation can be thought of as maximizing some social welfare function.

