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Welfare economics

The market and the state

Economic policy versus political economy

1. De�nition. Within the main stream economics, political economy is the intention of applying economics
in the analysis of political processes.

1. Note. Politics and the processes of traditional economy are closely related because the government is also
an important participant in the economy. Therefore the explanation of certain economic policies can be based
on economics and/or political economy as well.

E.g. If the government regulates the activity of companies in the energy-sector, his aim can be:

• the reduction of dead-weight loss, i.e. increase of e�ciency: (positive) economic reasoning;

• the enforcement of the principle of equity in order to provide poor people with energy services, even if
e�ciency may decrease: (normative) welfare economic reasoning;

• the maximization of votes on the governing party during the next elections: political economy reasoning.

Goals of economic policy

A few normative questions from the �eld of economics:

• Is it bene�cial to regulate prices?

• Is it necessary to limit immigration?

• Which is better: smaller state from lower taxes or larger state from higher taxes?

• Is it good to protect the environment with the instruments of economic regulation?

• Increasing the size of the "economic pie": EFFICIENCY

• Distribution of slices: EQUITY

Social allocation

The shaded region is the social opportunity set, showing the attainable combinations of income for John (Ij
and Kathy (Ik); its boundary is the social opportunity frontier Π′. Total social income is maximized at I∗,
where Π′ is tangent to line MM ′ of slope −1.
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2. De�nition. • An allocation A of goods in an economy is "Pareto-preferred" to some other allocation
B if, under A, everyone is at least as well o� as under B and at least one person is better o�.

• An allocation is "Pareto-e�cient" (or "Pareto-optimal") if no available alternative is Pareto-preferred
to it.

Underlying welfare economics is a philosophical view known as utilitarianism. Utilitarians contend that

• All social policies, rules, and institutions are to be judged solely by their consequences (social prag-
matism). For utilitarians, social practices and institutions (for example, voting, the market, capital
punishment, the family, the nation) are means or instruments.

• The only relevant consequences are individual grati�cations ("pleasures and pains") (radical individu-
alism).

The theorem of the invisible hand

Interpretation of e�ciency:

• Under partial equilibrium: sum of consumer and producer surpluses

• Under general equilibrium: Contract curve in the Edgeworth-box

Social allocation

Given an initial allocation of income E, the points in the shaded lens-shaped area are all Pareto-preferred to
E. The Contract Curve CC ′ represents the set of Pareto-optimal allocations. Only points within the range
DD′ along the Contract Curve are both Pareto-optimal and Pareto-preferred to E.
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Revision:

1. Statement. 1st fundamental theorem of welfare economics: Competitive equilibrium is a Pareto-e�cient
state (provided some technical conditions hold).

2. Statement. 2nd fundamental theorem of welfare economics: If the preferences of the market participants
are convex, then we can �nd a price system to any Pareto-e�cient allocation � with appropriately chosen en-
dowment of goods � which leads the market participants to the above allocation of goods through decentralized
decisions (market mechanism) (provided some technical conditions hold).

1. Consequence. The invisible hand (within modern framing). Under perfect competition, utility-maximizing
behavior by individuals, and pro�t-maximizing behavior by �rms, leads to a Pareto-e�cient outcome.

• Condition for e�ciency in consumption: MRSj
C = MRSk

C (or MV j
x = MV k

x , where MVx is the
marginal willingness to pay for x in terms of the numeraire good y.

• E�ciency condition can be written: MRTf = MRTg (or MCf
x = MCg

x , where MCx is the marginal
production cost of x in terms of the numeraire good y.

• E�cient balance between production and consumption: MRTf = MRSj
C (or MCf

x = MV j
x )

Market prices bring about e�ciency by "mediating" all production and consumption decisions throughout
the economy:

2. Consequence. In market equilibrium under competitive conditions, prices lead self-interested individuals
to meet the conditions of e�cient production, e�cient consumption, and e�cient balance of production and
consumption.
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Maximizing welfare

• There were two tasks:

� Decentralized decision-task

� Task of social planner

• Connection between them: welfare theorems

Two questions:

• Is it possible to formulate such an optimization-task which gives the same result but means the maxi-
mization of a function representing the utility (welfare) of the whole "society"?

• How to choose between di�erent Pareto-e�cient states?

3. De�nition. Social Welfare Function (SWF). Function W (U1, U2, . . . , Un);W : <n → < re�ects social
preferences, aggregates individual preferences, and depends on individual utilities.

2. Note. In real social situation SWF is not necessarily exists.

Some possible SWF:

• Classical utilitarian ('Bentham-type') SWF: W (U1, U2, . . . , Un) =
∑n

i=1 Ui

• Weighted-utilitarian SWF: W (U1, U2, . . . , Un) =
∑n

i=1 αiUi

• 'Ralws-type' SWF: W (U1, U2, . . . , Un) = min{U1, U2, . . . , Un}

• 'Nietzsche-type' SWF: W (U1, U2, . . . , Un) = max{U1, U2, . . . , Un}

3. Note. The above SWFs re�ect di�erent socio-philosophical (ideological) normative allocation principles.

Welfare-maximization exercise

• Target function: W (U1, U2, . . . , Un)→ maxx1
1,...,x

k
n

• Constraint:

�
∑n

i=1 x
1
i = X1

�
∑n

i=1 x
2
i = X2

�
...

�
∑n

i=1 x
k
i = Xk

where X1, . . . , Xk is the total amount of certain goods which can be distributed.

5



4. De�nition. Bergson�Samuelson social welfare function:

W (U1, U2, . . . , Un) =

= W
(
U1(x11, . . . , x

k
1), . . . , Un(x1n, . . . , x

k
n)
)

=

= W (U1(x1), . . . , Un(xn))

Welfare-maximization exercise with two participants under Bergson�Samuelson SWF:

• Target function: W
(
U1(x11, x

2
1), U2(x12, x

2
2)
)
→ max{ x

1
1, x

2
1, x

1
2, x

2
2}

• Constraint: T
(
X1, X2

)
= T

(
x11 + x12, x

2
1 + x22

)
= 0

• Lagrange-function: L = W
(
U1(x11, x

2
1), U2(x12, x

2
2)
)
− λ

(
T
(
X1, X2

))
• First order conditions:

1. ∂L
∂x1

1
= ∂W

∂U1

∂U1

∂x1
1
− λ ∂T

∂X1 = 0

2. ∂L
∂x2

1
= ∂W

∂U1

∂U1

∂x2
1
− λ ∂T

∂X2 = 0

3. ∂L
∂x1

2
= ∂W

∂U2

∂U2

∂x1
2
− λ ∂T

∂X1 = 0

4. ∂L
∂x2

2
= ∂W

∂U2

∂U2

∂x2
2
− λ ∂T

∂X2 = 0

• Rearranging the 1st and 2nd, and 3rd and 4th equations; and divided by each other:

∂U1/∂x
1
1

∂U1/∂x21
=
∂T/∂X1

∂T/∂X2

∂U2/∂x
1
2

∂U2/∂x22
=
∂T/∂X1

∂T/∂X2

MRS1 = MRS2 = MRT

3. Statement. • The solution of the welfare-maximization exercise under Bergson�Samuelson SWF is
a Pareto-e�cient allocation.

• Every Pareto-e�cient allocation can be matched with a welfare-maximization exercise under Bergson�
Samuelson SWF.

3. Consequence. Under certain conditions (Bergson�Samuelson SWF) any aim (welfare-maximization ex-
ercise) based on socio-philosophical principles can be achieved by competitive mechanisms due to the previous
statement and the 2nd fundamental theorem of welfare economics; (or rather, any competitive equilibrium
can be matched with a normative aim, i.e. a welfare-maximization exercise, the result of which is the alloca-
tion generated by competitive equilibrium due to the previous statement and the 1st fundamental theorem of
welfare economics).

Now let's follow another direction: Start from formal de�nition of ethic values and analyze their e�ect
on the allocation of goods!

5. De�nition. The ith actor is envious of the consumer basket of actor jth in a state of allocation, if the
actor ith prefers the consumer basket of actor jth against her own: Ui(xj) > Ui(xi).

6. De�nition. A distribution of goods is said to be envy-free (equitable) if neither would prefer to change
places with the other.

7. De�nition. A distribution of goods is said to just, if it is Pareto-e�cient and envy-free in the same time.

4. Statement. Competitive mechanism originating in equal endowment allocation creates just allocation.
(Proof by the Edgeworth-box)
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Market failures

Market Failures

8. De�nition. If equilibrium arising from decentralized decisions is NOT Pareto-e�cient, i.e. welfare the-
orems don't hold, we talk about market failures.

• Companies having market power (e.g. monopoly, oligopoly, monopolistic competition)

• Information asymmetry

• Externalities

• Unrestricted access to resources

• Public goods

4. Note. It is frequently (but not always!) the government who takes action � in case of market failures �, to
reduce/dissolve social e�ciency-loss. In this case certain social institutions (legal system, direct government
intervention, regulation authorities, tenders, auctions, etc.) ensure the e�cient allocation of questionable
goods.

Externalities

Externalities

9. De�nition. If agents of the market have other relations than exchange connection, then we talk about
externalities. In this case there can be emotional, legal, or other negative or positive relation between the
agents because one of the agents in�uences the action of the other externally from the market. External
economic e�ects are associated with the consumption or production of such goods that doesn't have a market
of its own, therefore it is allocated through non-market mechanisms. However such e�ects generally in�uence
the operation of market mechanisms as well.

Externality can be:

• positive-negative

• production based � consumption-based

• direct-indirect (measurable in money)

• any combination of these

Typical instances of externalities:

• Negative consumption externality: The neighbor listens to loud music at dawn.

• Positive consumption externality: Delight in the sight of the neighbor's garden.

• Negative production externality: Pollution (Austrian leather company and water-sport on the river
Rába).

• Positive production externality: The beekeeper and the apple garden, Highway and the village resta-
urant.

10. De�nition. • Negative consumption externality: ∂Ui

∂xh
j

< 0

• Positive consumption externality: ∂Ui

∂xh
j

> 0
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• Negative production externality: ∂fi
∂yj

< 0; ∂Ci

∂yj
> 0

• Positive production externality: ∂fi
∂yj

> 0; ∂Ci

∂yj
< 0

5. Note. In case of Bergson�Samuelson SWF there are no consumption externalities in the economy.

Partial equilibrium analysis of externalities: The competitive �rm produces output x∗ where perceived
marginal cost MC equals price Px. The true social marginal cost, however, is the vertical summation
MC +ME (dashed curve), where ME is the marginal externality. Thus, the e�cient output is x∗∗ < x∗.

General equilibrium analysis of externalities:

• Consumer side:

� Two consumers: A and B

� Utility functions: UA(xA, yA, xB), UB(xB , yB)

� Externality: ∂UA

∂xB
6= 0

• Producer side:

� Transformation curve: T (X,Y ) = 0

� X = xA + xB

� Y = yA + yB

Problem of the social planner:

• Target function:
UA(xA, yA, xB)→ max

xA,xB ,yA,yB

• Constraint:

� UB(xB , yB) = ŪB

� T (X,Y ) = 0

� X = xA + xB

� Y = yA + yB

• Lagrange-function:
L = UA(xA, yA, xB)− λ

(
ŪB − UB(xB , yB)

)
−

−µ (T (xA + xB , yA + yB))
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• First order conditions:

� ∂L
∂xA

= ∂UA

∂xA
− µ ∂T

∂X = 0

� ∂L
∂yA

= ∂UA

∂yA
− µ ∂T

∂Y = 0

� ∂L
∂xB

= ∂UA

∂xB
+ λ∂UB

∂xB
− µ ∂T

∂X = 0

� ∂L
∂yB

= λ∂UB

∂yB
− µ ∂T

∂Y = 0

• In optimum
MRSA = MRT 6= MRSB

Decentralized competitive mechanism:

• Producer's decisions →MRT = px

py

• Individual decision of the consumer:

� Target function: UA(xA, yA, xB)→ maxxA,yA

� Income constraint: pxxA + pyyA = IA

� Lagrange-function:
L = UA(xA, yA, xB)− λA(pxxA + pyyA − IA)

� First order conditions:
∂L

∂xA
=
∂UA

∂xA
− px = 0

∂L

∂yA
=
∂UA

∂yA
− py = 0

MRSA =
px
py

• Individual decision of consumer B:

� Target function: UB(xB , yB)→ maxxB ,yB

� Income constraint: pxxB + pyyB = IB

� Lagrange-function:
L = UB(xB , yB)− λB(pxxB + pyyB − IB)

� First order conditions:
∂L

∂xB
=
∂UB

∂xB
− px = 0

∂L

∂yB
=
∂UB

∂yB
− py = 0

MRSB =
px
py

• Thus in competitive equilibrium

MRSA = MRSB = MRT =
px
py

4. Consequence. Optimum conditions of the social planner's problem and the individual decision tasks of
competitive mechanism are not identical, thus welfare theorems do not hold.
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5. Consequence. Direct externalities, bene�cial or harmful, lead the invisible hand astray. E�ciency re-
quires that a decision-maker generating a harmful direct externality should produce less than the private
pro�t-maximizing level of output. Or, if the externality is bene�cial, output should be expanded beyond the
pro�t-maximizing amount. (Pecuniary externalities, though they may raise issues of fairness, are irrelevant
to e�ciency.)

Several policies have been adopted or proposed to reduce the ine�ciencies stemming from direct exter-
nalities:

• Taxes and subsidies: A tax on harmful externalities would induce �rms to reduce the damage imposed
on others. An ideal corrective tax would be equal to the marginal externality. Then the private marginal
cost plus the tax penalty would sum to the social marginal cost of production. Correspondingly, for
a bene�cial externality, a corrective subsidy would induce an increase in the externality-generating
activity.

• Unitization: Suppose upstream uses a�ect the quality of downstream river water. Then, regardless of
whether the externality is harmful or bene�cial, merging or "unitizing" the upstream and downstream
users under the control of a single decision-maker would internalize the externality.

• Property reassignment and licenses: The way in which property rights are assigned, and even more
important their tradability, lies at the heart of the externality problem. Suppose a downstream user
is initially entitled to pure water. Then the upstream user could buy the downstream user's consent
to emit some pollutants. If on the other hand the upstream party was initially entitled to pollute, the
downstream user could compensate him for reducing pollution.
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