ECO402

ADVANCED
MICROECONOMICS I

L 4

Course video is available on our app

La-Net

Nash
Equilibrium

im 1-mm

lanetonline.com



Course code: ECO 402
Course title: Advanced Microeconomics 11
Course credit load: 2 Units
List of Series:
Series 1: Externalities and Pareto Optimality
Series 2: Game Theory in Economic Analysis
Series 3: Core Principles of Welfare Economics
Series 4: Social Welfare Functions and Preferences
Series 5: Equity, Distribution, and Developmental Applications
Suggested Outline
1.1 Understanding Externalities

e 1.1.1 Definition and types of externalities

e 1.1.2 Social costs versus private costs

e 1.1.3 Real-world examples of externalities
1.2 Pareto Optimality Criterion

e 1.2.1 Concept of Pareto efficiency

e 1.2.2 Pareto optimality in consumption

e 1.2.3 Pareto optimality in production
1.3 Linking Externalities to Pareto Optimality

e 1.3.1 Market failures and inefficiencies

e [ 1.3.2 Policy interventions for externalities

e 1.3.3 Case studies in developing economies
1.4 Applications and Implications

e 1.4.1 Role of government in managing externalities

o 1.4.2 Implications for welfare economics
e 1.4.3 Practical relevance in emerging economies

R
EEl | A-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



Introduction

In everyday life, we often encounter situations where the actions of one person or organisation
affect others without any direct transaction taking place. For example, a factory that emits smoke
may reduce the quality of air for nearby residents, while a beekeeper’s bees may help pollinate a
neighbouring farmer’s crops. These situations illustrate what economists call externalities, and
they are central to understanding why markets sometimes fail to deliver efficient outcomes. To
address such inefficiencies, economists use the concept of Pareto optimality, which provides a
benchmark for evaluating whether resources are being allocated in a way that maximises welfare.

The aim of this Series is to equip you with the knowledge and analytical skills to explain
externalities, distinguish between social and private costs, and apply the Pareto optimality
criterion to assess efficiency in consumption and production.

We shall commence this Series by examining the meaning and types of externalities, including
the distinction between social and private costs. Then, we will move on to the Pareto optimality
criterion, exploring its application in both consumption and production. Following that, we will
link externalities to Pareto optimality by considering how market failures arise and how policy
interventions can correct them. Finally, we will conclude with applications and implications,
focusing on the role of government and the relevance of these concepts to welfare economics in
emerging economies.

Series Learning Outcomes
Upon completing this Series, you should be able to:
e SLO 1.1 define externalities and distinguish between their main types,

e SLO 1.2 explain the difference between social costs and private costs with relevant
examples,

e SLO 1.3 describe the concept of Pareto optimality and apply it to consumption scenarios,

e SLO 1.4 analyse Pareto optimality in production and evaluate its implications for
efficiency,

e SLO 1.5 examine how externalities lead to market failures and demonstrate possible
policy interventions, and

e  SLO 1.6 evaluate the role of government in managing externalities and assess the
relevance of Pareto optimality to welfare economics in emerging economies.

11 Understanding Externalities
1.1.1 Definition and types of externalities

An externality is a situation where the actions of an individual or organisation have unintended
consequences on others, either beneficial or harmful, without these effects being reflected in
market prices. In simple terms, it is a cost or benefit that spills over to third parties who are not
directly involved in the transaction. Externalities can be positive, where third parties gain
benefits, or negative, where they suffer costs.
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For example, when a factory emits smoke, nearby residents may experience health problems or
reduced air quality. This is a negative externality because the costs are borne by others.
Conversely, when a homeowner plants a beautiful garden, neighbours may enjoy the improved
scenery, which is a positive externality.

Fill in the blank: An externality occurs when the actions of one party create for others
without being accounted for in the market.

[

UNDERSTANDING EXTERNALITIES: Positive and Negative
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EXTERNALITY DEFINED: An effect (cost or benefit) of a market exchange on a third party who is not involved. (0 FR)

.

Diagram showing positive and negative externalities with arrows indicating spillover effects.
Figure 1.1 Externalities as spillover effects in economic activities

1.1.2 Social costs versus private costs

Private costs arc the expenses directly borne by individuals or firms engaged in an economic
activity, such as wages, raw materials, or rent. Social costs include both private costs and any
external costs imposed on society, such as pollution or traffic congestion.

The'difference between social and private costs is crucial because markets often fail to account
for external costs, leading to inefficient outcomes. When social costs exceed private costs,
society bears the burden of inefficiency.

Fill in the blank: Social costs are the sum of private costs and costs.
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Direct financial and personal costs
DEFINITION incurred by an individual or business

Total cost to society from producing or
consuming a good, including private
when producing or consuming a good.

costs and external costs (externalities).

» Includes external costs (negative externalities).
« Wider societal impact.
« Often not fully considered in private decisions.

+ Paid directly by the decision-maker.
+ Focuses on internal resource use.
+ Measured in money, time, and personal effort.

KEY
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=3 for others. ¢/ ‘
@ |—(socm COST = PRIVATE COST + EXTERNAL COST »

OPEN EDUCATIONAL RESOURCE | FREELY AVAILABLE FOR LEARNING & TEACHING
Table 1.1 Comparison of private and social costs

Aspect Private costs Social costs
Definition Costs borne by the producer orconsumerTotal costs including externalities

Example Wages, rent, raw materials Pollution, congestion, health impacts

1.1.3 Real-world examples of externalities

Externalities are common in everyday life. Negative externalities include industrial pollution,
noise from airports, and traffic congestion. Positive externalities include education, where
society benefits from a more skilled workforce, and vaccination, which reduces the spread of
disease.

These examples highlight why externalities are central to welfare economics. They show how
individual decisions can affect collective well-being, often requiring government intervention to
correct market failures.

Fill in the blank: Education is considered a externality because it benefits society
beyond the individual learner.

-
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| Caption: Box 1.1 Selected examples of externalities

e Negative: Pollution, noise, traffic congestion
e Positive: Education, vaccination, public parks

Pilot questions 1.1
1. Which term describes costs borne only by the producer or consumer?

2. What type of externality occurs when neighbours enjoy the beauty of a garden?
3. Fill in the blank: Social costs = private costs +

4. Give one-example of a positive externality in healthcare.

5. Why do matkets often fail to account for externalities?

1.2 Pareto, Optimality Criterion
1.2:1 Concept of Pareto efficiency

Pareto efficiency (also called Pareto optimality) is a situation where resources are allocated in
such a way that no individual can be made better off without making someone else worse off. It
provides a benchmark for evaluating the efficiency of economic outcomes. In other words, if an
allocation is Pareto efficient, it is impossible to improve one person’s welfare without reducing
another’s.

This concept is central to welfare economics because it helps us judge whether markets or
policies are achieving efficient outcomes. However, Pareto efficiency does not necessarily mean
fairness or equity, since it focuses only on efficiency.
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Fill in the blank: An allocation is Pareto efficient if no one can be made better off without
making someone else

[

w O;a
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Diagram showing a simple two-person utility frontier, with points inside the curve representing
inefficient allocations and pointsonthe curve representing Pareto efficient allocations.

Figure 1.2 Pareto efficiency illustrated with a utility frontier
1.2.2 Pareto optimalityin consumption

In consumption, Pareto optimality occurs when goods are distributed among individuals in such
a way that no one’s satisfaction can-be increased without reducing another’s satisfaction. This
requires that individuals’ marginal rates of substitution (MRS), which measure how much of
one good a person is willing to give up for another, are equal across all consumers.

When MRS values differ, it means that resources could be reallocated to make at least one
person better off without harming others, indicating inefficiency.

Fill in the blank: Pareto optimality in consumption requires that the marginal rates of
are equal across all consumers.
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Image showing two consumers exchanging goods until their marginal rates of substitution are
equal.

Plate 1.1 Exchange leading to Pareto optimality in consumption
1.2.3 Pareto optimality in production

In production, Pareto optimality is achieved when resources are allocated among firms in such a
way that no reallocation can increase the output of one good without reducing the output of
another. This requires that firms’ marginal rates of technical substitution (MRTS), which
measure how inputs can be substituted for one another in production, are equal across all
producers.

For example, if one firm can substitute labour for capital more easily than another, reallocating
resources could improve efficiency. Pareto optimality ensures that such opportunities for
improvement no longer exist.

Filliin the blank: Pareto optimality in production requires that the marginal rates of
substitution are equal across all producers.

-
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PARETO OPTIMALITY CONDITIONS:
CONSUMPTION vs. PRODUCTION | A COMPARATIVE ANALYSIS

| ) [ 3 e —
A. PARETO OPTIMALITY IN CONSUMPTION B. PARETO OPTIMALITY IN PRODUCTION

>, OPTIMAL ALLOCATION OF GOODS
CORE CONCEPT % AMONG CONSUMERS QFE OPTIMAL ALLOCATION OF INPUTS AMONG GOODS

KEY MRS (MARCHAL RATE OF SUBSTITUTION) MRTS (MARCHAL RATE OF TECHNICAL SUBSTITUTION)

DEFINITIONS
(Focus on Ratios) S (oot &

THEORETICAL Consumers trade to maximize satisfaction. Producers allocate resources to maximize output.

EXPLANATION Trade stops when all consumers value goods Reallocation stops when all producers value inputs the
the same at the margin. same at the margin.

MATHEMATICAL Py P,
FORMULA | MRS(s B)yy = =X = MRS(C, D)yy MRTS(E, F),x = —= = MRTS(G, H) .«
(Pareto Condition) Py Py

Parson 1:and Person 2 PARETO OPTIMALITY achieved when: Factory A and Factory B
ILLUSTRATIVE Valigifannla ory No reallocation can make one party better off value 1 unit of labor to
EXAMPLES bananaspg vall without making another worse off. substitute for 2 units of
el Both conditions lead to efficient resource allocation. capital equally.

Table 1.2 Conditions for Pareto optimality in consumption and production
Area Condition Key concept
Consumption Equal MRS across consumers-Marginal rate of substitution
Production Equal MRTS across producers Marginal rate of technical substitution
Pilot questions 1.2
1. What does Pareto efficiency mean in terms of resource allocation?

2. Fill in the blank: Pareto optimality in consumption requires equal across
consumers:

3. What is the marginal rate of substitution (MRS)?

4./ Fill in the blank: Pareto optimality in production requires equal across
producers.

5. Why does Pareto efficiency not necessarily imply fairness?

1.3 Linking Externalities to Pareto Optimality
1.3.1 Market failures and inefficiencies

Markets often fail to achieve Pareto optimality when externalities are present. This is because
the costs or benefits of an activity are not fully reflected in market prices. For example, a factory
may produce goods at a low private cost, but the pollution it generates imposes additional social
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costs. Since these costs are not included in the price of the goods, the market outcome is
inefficient and fails to meet the Pareto criterion.

In such cases, resources are misallocated, leading to overproduction of goods with negative
externalities and underproduction of goods with positive externalities. This misallocation
prevents society from reaching a point where no one can be made better off without making
someone else worse off.

Fill in the blank: When externalities exist, markets fail to achieve optimality because
prices do not reflect true social costs or benefits.

OER © s OER||
=~ @ MARKET FAILURE DUE TO NEGATIVE EXTERNALITIES: AN OER DIAGRAM :@:\ o =~ ||
N . 1 s (vm —O !
> l
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C% = DEA(ll)r\lrégilg;inTcyL)oss e o & j 'i ] PRODUCTION ‘ é |
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[
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Ppfrermemenassy et 3 JA¥— Socially Optimal
i : Eq{tailihl;it;m ol
o = STEP 3: B & o |
SPILLOVER .
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Diagram showing market equilibrium with and without externalities, highlighting the difference
between private and social costs.

Figure 1.3 Market inefficiency caused by externalities

1.3.2 Policy interventions for externalities

To correct market failures, governments and institutions often introduce policy interventions.
These may include taxes, subsidies, regulations, or the creation of tradable permits. For negative
externalities, such as pollution, a tax equal to the external cost can align private costs with social
costs, thereby restoring efficiency. For positive externalities, such as education, subsidies can
encourage greater consumption, moving society closer to Pareto optimality.

These interventions aim to internalise externalities, meaning that the costs or benefits are
incorporated into the decision-making of producers and consumers. By doing so, markets can
achieve outcomes that are both efficient and socially desirable.

Fill in the blank: A tax equal to the external cost of pollution is known as a tax.
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 Examples: Emission Standards, Fuel ; ’ w 1[] e Examples: EU Emissions Trading System
Efficiency Rules (CAFE), Mandatory Helmets. Ed (ETS), Regional GHG Initiative (RGGI).

OER | FREELY AVAILABLE FOR LEARNING & TEACHING

Box 1.2 Common policy interventions for externalities
o Taxes (e.g., pollution tax)
o Subsidies (e.g., education grants)
e Regulations (e.g., emission standards)
e Tradable permits (e.g., carbon credits)
1.3.3 Case studies in developing economies

In many developing economies, externalities are particularly significant due to rapid
industrialisationy urbanisation, and limited regulatory capacity. For instance, industrial pollution
in urban centres often imposes heavy social costs on communities, while underinvestment in
education reduces the potential for positive externalities.

Applying the Pareto optimality framework helps policymakers identify inefficiencies and design
interventions that improve welfare. For example, introducing subsidies for renewable energy can
reduce reliance on fossil fuels, while investment in public health programmes can generate
widespread benefits.

Fill in the blank: Subsidies for renewable energy in developing economies help to internalise
externalities associated with fossil fuel use.
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Image showing a developing economy context, with factories, pollution, and renewable energy
inifiatives.

Plate 1.2 Externalities and policy responses in developing economies

Pilot questions 1.3
1. Why do externalities cause markets to fail in achieving Pareto optimality?

2. Fill in the blank: A tax equal to the external cost of pollution is called a tax.
3. Give one example of a subsidy used to encourage positive externalities.
4. How do policy interventions help internalise externalities?

5. Why are externalities particularly significant in developing economies?

1.4 Applications and’'Implications
1.4.1 Role of government in managing externalities

Governments play a crucial role in addressing externalities because markets alone often fail to
achieve Pareto optimality. By introducing policies such as taxes, subsidies, regulations, and
tradable permits, governments can internalise externalities, ensuring that private decision-makers
account for social costs and benefits. For example, a pollution tax forces firms to consider the
wider impact of their activities, while subsidies for education encourage investment in skills that
benefit society.

Fill in the blank: When governments introduce taxes or subsidies to correct externalities, they are
said to the externality.
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Diagram showing government intervention shifting supply and demand curves to account for
social costs.

Figure 1.4 Government intervention to internalise externalities

1.4.2 Implications for welfare economics

The management of externalities has direct implications for welfare economics, which studies
how resources can be allocated to maximise social welfare. By correcting externalities,
governments help move society closer to Pareto optimality, thereby improving efficiency.
However, welfare economics also considers equity, meaning that interventions must balance
efficiency with fairness:.

For instance, while a pollution tax may improve efficiency, it could disproportionately affect
low-income households. Welfare economics therefore requires policymakers to evaluate both
efficiency and distributional impacts when designing interventions.

Filliin the blank: Welfare economics evaluates both efficiency and in resource
allocation.
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Q‘@ & POLICY | FREELY AVAILABLE FOR LEARNING s

OER | OPEN EDUCATIONAL RESOURCE | CREATED FOR LEARNING & TEACHING
Box 1.3 Key implications of externality management for welfare economics

e Efficiency: Achieving Pareto optimality
o Equity: Ensuring fair distribution of resources
e Policy design: Balancing efficiency and fairness
1.4.3 Practical relevance in emerging economies

In emerging economies, externalities are particularly important due to rapid industrial growth,
urbanisation, and limited regulatory frameworks. Negative externalities such as pollution, traffic
congestion, and deforestation often impose heavy social costs, while positive externalities like
education and healthcare are underprovided.

Applying the principles of Pareto optimality and welfare economics helps policymakers in these
economies design interventions that improve social welfare. For example, investing in renewable
energy reduces environmental costs, while expanding access to education generates long-term
benefits for society.

Fill in the blank: Expanding access to education in emerging economies generates
externalities that benefit society as a whole.
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EMERGING ECONOMIES: EDUCATION & RENEWABLE ENERGY EXTERNALITIES
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Image showing a classroom in a developing economy alongside renewable energy projects.
Plate 1.3 Practical relevance of externality management in emerging economies

Pilot questions 1.4
1. What role do governments play in managing externalities?

2. Fill in the blank: Welfare economics evaluates both efficiency and

3. Give one example of a negative externality common in emerging economies.

4. Why must policymakers balance efficiency with fairness when designing interventions?

5. How can investment in renewable energy benefit welfare in developing economies?
Series Summary

In this Series, we explored the concept of externalities and their impact on economic efficiency.
We began by defining externalities and distinguishing between positive and negative forms,
before examining the difference between private costs and social costs. This helped us
understand why markets often fail to account for the wider effects of economic activities.

We then studied the Pareto optimality criterion, focusing on its application in both
consumption and production. By analysing conditions such as the equality of marginal rates of
substitution and marginal rates of technical substitution, we saw how efficiency can be assessed
in resource allocation.

Following that, we connected externalities to Pareto optimality, highlighting how market failures
arise when external costs or benefits are ignored, and how policy interventions such as taxes,
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subsidies, regulations, and tradable permits can restore efficiency. Case studies from developing
economies illustrated the practical challenges and opportunities in applying these concepts.

Finally, we considered the broader applications and implications, emphasising the role of
government in managing externalities, the importance of balancing efficiency with equity in
welfare economics, and the relevance of these ideas to emerging economies. By the end of this
Series, you should now be able to define, explain, and apply the principles of externalities and
Pareto optimality, and evaluate their significance for welfare and policy design.

Glossary of Terms

o [Externality: An unintended cost or benefit of an economic activity that affects third
parties who are not directly involved in the transaction.

o Positive externality: A beneficial spillover effect of an activity, such as education or
vaccination, which improves welfare beyond the individual directly involved.

o Negative externality: A harmful spillover effect of an activity, such as pollution or
noise, which imposes costs on others without compensation.

o Private costs: Expenses borne directly by individuals or firms engaged in an economic
activity, such as wages, rent, or raw materials.

o Social costs: The total costs of an activity, including both private costs and external costs
imposed on society.

o Pareto efficiency (Pareto optimality): A state of resource allocation where no
individual can be made better off without making someone else worse off.

e Marginal rate of substitution (MRS): The amount of one good a consumer is willing to
give up to obtain an additional unit of another good, while maintaining the same level of
satisfaction.

e Marginal rate of technical substitution (MRTS): The rate at which a producer can
substitute one input for another while keeping output constant.

e Market failure: A situation where markets do not allocate resources efficiently, often
due to externalities or public goods.

o Policy intervention: Government actions such as taxes, subsidies, regulations, or
tradable permits designed to correct market failures and internalise externalities.

« Pigouvian tax: A tax imposed on activities that generate negative externalities, equal to
the estimated external cost, to align private costs with social costs.

e Welfare economics: A branch of economics concerned with how resources can be
allocated to maximise social welfare, balancing efficiency and equity.
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Concept Check Questions

Objective Questions
1. Which of the following best describes an externality? a) A cost or benefit fully reflected
in market prices b) A spillover effect on third parties not accounted for in market
transactions c¢) A government subsidy for producers d) A measure of efficiency in
production (Linked to SLO 1.1)

2. Fill in the blank: Social costs are equal to private costs plus . (Linked to SLO
1.2)

3. Which condition must hold for Pareto optimality in consumption? a) Equal marginal rates
of substitution across consumers b) Equal marginal rates of technical substitution‘across

producers c) Equal wages across industries d) Equal profits across firms (Linked to SLO
1.3)

4. A tax imposed to correct a negative externality is called a tax. (Linked to SLO
1.5)

5. Which of the following is a positive externality?a) Pollution from factories b) Noise
from airports c) Vaccination programmes d) Traffic congestion (Linked to SLO 1.1)

Short-Answer Questions
6. Define Pareto efficiency in your own words. (Linked to SLO 1.3)

7. Explain the difference between private costs and social costs with one example. (Linked
to SLO 1.2)

8. Give one example of a policy intervention used to internalise externalities. (Linked to
SLO 1.5)

9. Why does Pareto efficiency not necessarily imply fairness? (Linked to SLO 1.4)

10. Identify one reason why externalities are particularly significant in emerging economies.
(Linked to SLO1.6)

Long-Answer\Qugstions
11. Analyse how externalities lead to market failures and discuss the role of government in
correcting them. (Linked to SLO 1.5 and SLO 1.6)

12. Evaluate the relevance of Pareto optimality and welfare economics in the context of
developing economies, using examples to support your answer. (Linked to SLO 1.6)

Answers to Concept Check Questions [Series 1]

Objective Questions
1. b) A spillover effect on third parties not accounted for in market transactions

2. External costs

3. a) Equal marginal rates of substitution across consumers
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4. Pigouvian tax
5. ¢) Vaccination programmes

Short-Answer Questions
6. Pareto efficiency means that resources are allocated in such a way that no one can be
made better off without making someone else worse off.

7. Private costs are borne directly by producers or consumers, such as wages or rent. Social
costs include private costs plus external costs, such as pollution affecting nearby residents.

8. Examples include pollution taxes, subsidies for education, emission regulations, or
tradable permits.

9. Pareto efficiency focuses only on efficiency, not fairness. An allocation may be efficient
but still highly unequal.

10. Rapid industrialisation, weak regulatory frameworks, and underinvestment in public
goods make externalities more pronounced in emerging economies.

Long-Answer Questions

11. Basic response: Externalities cause market failures because costs or benefits are not
reflected in prices, leading to inefficiency. Governments correct these failures through
interventions such as taxes, subsidies, and regulations. Value-added response: Beyond
correcting inefficiencies, governments must also consider distributional impacts. For example,
pollution taxes may disproportionately affect low-income households, so complementary policies
such as targeted subsidies may be required to balance efficiency with equity.

12. Basic response: Pareto optimality and welfare economics are relevant in developing
economies because they provide frameworks for assessing efficiency and designing policies to
improve welfare. Examples include subsidies for education and healthcare. Value-added
response: In addition, these concepts highlight the importance of balancing efficiency with
equity. Developing economies often face challenges such as income inequality and limited
institutional capacity, so welfare economics provides guidance on designing interventions that
are both effective and fair, such as renewable energy subsidies that reduce environmental costs
while promoting sustainable growth.

Answers to Pilot Questions [Series 1]

Part 1.1
1. Private costs

2. Positive externality
3. External costs
4. Vaccination

5. Because they are not reflected in market prices
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Part 1.2
1. Resources are allocated so that no one can be made better off without making someone
else worse off

2. Marginal rates of substitution

3. The amount of one good a consumer is willing to give up for another while maintaining
satisfaction

4. Marginal rates of technical substitution
5. Because it focuses on efficiency, not fairness or equity

Part 1.3
1. Because prices fail to reflect true social costs or benefits

2. Pigouvian tax
3. Subsidies for education
4. By incorporating external costs or benefits into-decision-making

5. Due to rapid industrialisation, weak regulation, and underinvestment in public goods

Part 1.4
1. Governments introduce taxes, subsidies, regulations, and permits to internalise
externalities
2. Equity

3. Pollution
4. Because efficiency alone may create unequal outcomes

5. By reducing environmental costs and promoting sustainable growth
References and Attributions [Series 1]

o Externalities: Definitions and examples adapted from standard welfare economics texts
and open educational resources (OER).

e  Private costs and social costs: Comparative framework inspired by OER economics
tables.

o  Pareto efficiency and optimality: Concepts illustrated using utility frontier diagrams
commonly found in OER microeconomics resources.

e Marginal rate of substitution (MRS) and marginal rate of technical substitution
(MRTS): Definitions and applications drawn from OER-based microeconomics
materials.
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o Market failures and inefficiencies: Explanation adapted from OER diagrams on
externalities and market equilibrium.

o Policy interventions: Examples of Pigouvian taxes, subsidies, regulations, and tradable
permits referenced from OER welfare economics sources.

e Case studies in developing economies: Illustrative examples adapted from OER case
studies on industrialisation, pollution, and renewable energy.

e Government role and welfare economics implications: Framework adapted from OER
welfare economics discussions on efficiency and equity.

Illustrations
e Figure 1.1 Externalities as spillover effects in economic activities: Suggested Al prompt
“Create a simple diagram illustrating positive and negative externalities with arrows
showing benefits and costs spilling over to third parties.”

e Table 1.1 Comparison of private and social costs: Suggested Al prompt “Generate a
simple comparison table showing private costs versus social costs with examples.”

e Box 1.1 Selected examples of externalities: Suggested Al prompt “Create a text box
listing examples of positive and negative externalities in everyday life.”

o Figure 1.2 Pareto efficiency illustrated with a utility frontier: Suggested Al prompt
“Create a diagram of a two-person utility frontier showing Pareto efficient points on the
curve and inefficient points inside the curve.”

e Plate 1.1 Exchange leading to Pareto optimality in consumption: Suggested Al prompt
“Illustrate two consumers exchanging goods until their marginal rates of substitution are
equal, showing Pareto optimality in consumption.”

o Table 1.2 Conditions for Pareto optimality in consumption and production: Suggested Al
prompt “Generate a table comparing Pareto optimality conditions in consumption and
production, highlighting MRS and MRTS.”

o Figure 1.3 Market inefficiency caused by externalities: Suggested Al prompt “Create a
diagram showing market equilibrium with private costs versus social costs, illustrating
inefficiency due to externalities.”

e Box 1.2 Common policy interventions for externalities: Suggested Al prompt “Create a
text box listing common policy interventions for externalities, including taxes, subsidies,
regulations, and permits.”

o | Plate 1.2 Externalities and policy responses in developing economies: Suggested Al
prompt “Illustrate a developing economy with factories producing pollution alongside
renewable energy projects, showing externalities and policy responses.”

o Figure 1.4 Government intervention to internalise externalities: Suggested Al prompt
“Create a diagram showing how government intervention shifts supply and demand
curves to reflect social costs and benefits.”
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e Box 1.3 Key implications of externality management for welfare economics: Suggested
Al prompt “Create a text box summarising efficiency, equity, and policy design as
implications of externality management for welfare economics.”

e Plate 1.3 Practical relevance of externality management in emerging economies:
Suggested Al prompt “Illustrate a classroom in a developing economy alongside
renewable energy projects, showing positive externalities in education and energy.”

Course code: ECO 402
Course title: Advanced Microeconomics I1
Course credit load: 2 Units

List of Series:
Series 1: Externalities and Pareto Optimality
Series 2: Game Theory in Economic Analysis
Series 3: Core Principles of Welfare Economics
Series 4: Social Welfare Functions and Preferences
Series 5: Equity, Distribution, and Developmental Applications
Suggested Outline for Series 2: Game Theory in Economic Analysis
2.1 Foundations of Game Theory
e 2.1.1 Definition and scope of game theory
e 2.1.2 Assumptions in game theory
e 2.1.3 Classification of games
2.2 Strategic Form Games
e . 2.2.1 Payoffs and strategies
e  2.2.2 Representation of games in matrix form
e ~ 2.2.3 The prisoner’s dilemma as a classic example

2.3 Nash Equilibrium and Its Applications

e 2.3.1 Concept of Nash equilibrium
e 2.3.2 Identifying Nash equilibria in strategic form games
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e 2.3.3 Applications in oligopoly and bargaining
2.4 Extensions and Real-World Implications

e 2.4.1 Extensive form games and sequential moves
e 2.4.2 Repeated games and cooperation
e 2.4.3 Policy and business applications of game theory

Introduction

In many economic and social situations, individuals and organisations must make decisions
while anticipating the actions of others. Whether firms are setting prices in a competitive market,
countries are negotiating trade agreements, or individuals are choosing strategies in everyday
interactions, the outcomes depend on strategic behaviour. Game theory provides a systematic
framework for analysing these interactions, helping us to understand competition; cooperation,
and conflict in a structured way.

The aim of this Series is to introduce you to the foundations of game theory, equip you with the
skills to analyse strategic form games, and enable you-to.apply the concept of Nash equilibrium
to real-world economic problems. It also seeks to broaden your perspective by exploring
extensions of game theory and its implications for policy and business strategy.

We shall commence this Series by examining the foundations of game theory, including its
definition, assumptions, and classifications. Next, we will move on to strategic form games,
where we will study payoffs, strategies, and representations, with the prisoner’s dilemma as a
classic example. Following that, we will analyse Nash equilibrium, learning how to identify
equilibria and apply them to contexts such as oligopoly and bargaining. Finally, we will conclude
with extensions and real-world implications, considering sequential and repeated games, and
exploring how game theory informs policy decisions and business strategies.

Series Learning Outcomes
Upon completing this Series, you should be able to:
e SLO 2.1 define game theory and classify different types of games,

e (SLO 2.2 explain the assumptions underlying game theory and describe their implications
for analysis,

e SLO 2.3 demonstrate how to represent strategic form games using payoff matrices,

e SLO 2.4 analyse the prisoner’s dilemma and interpret its significance for economic
decision-making,

e SLO 2.5 apply the concept of Nash equilibrium to identify stable outcomes in strategic
interactions,

e SLO 2.6 evaluate applications of Nash equilibrium in contexts such as oligopoly and
bargaining, and
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e SLO 2.7 assess extensions of game theory, including extensive form and repeated games,
and discuss their relevance to policy and business strategy.

2.1 Foundations of Game Theory
2.1.1 Definition and scope of game theory

Game theory is the study of strategic interactions where the outcome for each participant
depends not only on their own decisions but also on the decisions of others. It provides a
framework for analysing competition, cooperation, and conflict in economics, politics, and
everyday life. The scope of game theory extends from simple two-player games‘to complex
multi-agent scenarios, making it a versatile tool for economic analysis.

Fill in the blank: Game theory studies situations where outcomes depend on the decisions of

participants.
/oer| . TWO-PLAYER STRATEGIC INTERACTION: A GAME THEORY DIAGRAM [0 )
© 2
PLAYER 1's CHOICES  PLAYER 2's REACTIONS IDEAL RESULT
;LAYE:? 2 reacts to
ayer 1 cooperating OUTCOMET: OUTCOM
CHOICE 1: | MUTUAL COOPERATION PLAVER 1 BETRAVED
=P o T |28 2
|| smm » UNFAIR
ngh Soclal Welfare Player 2 gains most RESULT
PAYOFFS (Player 1, Player 2): PAYOFFS (Player 1, Player 2)
(2933 [alsl- 29.0.5) 2Aiisily
STRATEGIC INTERACTION: __ PAYOFFS: Quantifiable NASH EQUILIBRIUM:
Decisions of one affect both benefits or costs Where neither playeg
: PLAYER 2 reacts to | [ OUTCOME 3: 6 OUTCOME 4: jsio st
Player 1 defecting PLAYER 2 BETRAYED MUTUAL DEFECTION
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Diagram showing two players making choices with arrows leading to different outcomes.

Figure 2.1 Strategic interaction in game theory

2.1.2 Assumptions in game theory

Game theory relies on several key assumptions. First, players are assumed to be rational,
meaning they aim to maximise their payoffs. Second, players are aware of the rules of the game
and the possible strategies available. Third, outcomes are determined by the combination of
strategies chosen by all players. These assumptions simplify analysis but may not always hold in
real-world situations.

Fill in the blank: Game theory assumes that players are and aim to maximise their
payoffs.
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UNDERSTANDING GAME THEORY: KEY ASSUMPTIONS

ASSUMPTIONS & FOUNDATIONS (OER SUMMARY)

PLAYER RATIONALITY KNOWN RULES & STRUCTURE PAYOFF MAXIMIZATION
(Individual Optimization) (Complete Information) (Objective-Driven)

e Rational Decisions: Players & ¢ Rules of the Game: Players n ¢ Quantifiable Payoffs:

understand the available  ||= Outcomes have numeric
their utility or payoff. moves, sequence of play, gz values (utilities) representable
o Preferences & Payoffs: Each and possible outcomes. & in a matrix. ==

player has a well-defined utility * Common Knowledge: All players » Non-Cooperative Setup: Players
function, knowing their costs and know the rules, all possible actions, aim only to maximize their own
benefits. and the payoffs for *every* player. utility (in non-cooperative games).

. St?t_egitc Tftlri1nkin|g: Players o Simultaneous/Sequential Play: The « Fixed Preferences: Preferences
SIHCIpals OUICL PIayELS MIONES game structure is fixed and known don’t change during the game;

and consider common knowledge : b
of rationality. (e.g., normal form or extensive form). the game form is immutable.

OER SUMMARY: KEY ASSUMPTIONS | FREELY AVAILABLE FOR LEARNING & TEACHING

choose actions to maximize

2O\ Externality/ O - o Efficient | pusLic
GOVERNMENT ACTION CORRECTS MARKET FAILURE (% pollution ’ ¥ outcome [ POLICY

OPEN EDUCATIONAL RESOURCE | CREATED FOR LEARNING | ¢
Box 2.1 Key assumptions in game theory

e Rational players
o Known rules of the game
o “Awareness of available strategies

e Qutcomes determined by combined strategies

2.1.3 Classification of games

Games can be classified in several ways. Cooperative games involve players forming binding
agreements to achieve collective outcomes, while non-cooperative games focus on individual
strategies without enforceable agreements. Games can also be zero-sum, where one player’s

gain is another’s 10ss, or non-zero-sum, where mutual gains are possible. Additionally, games
may be played in strategic form (simultaneous moves) or extensive form (sequential moves).

Fill in the blank: A game where one player’s gain is exactly another’s loss is called a
game.
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CLASSIFYING GAMES IN GAME THEORY (OER SUMMARY) - (oer
GAME THEORY CLASSIFICATION: COOPERATIVE vs. NON-COOPERATIVE and game forms.
SUPER-ROW GAME FORMS (Representations) * PAYOFF STRUTURE (Social Surplus)

8§% STRATEGIC (Normal) FORM ZERO-SUM NON-ZERO-SUM

Pnumaz (Social Surplus: Constant/Zero) ~ (Social Surplus: Positive/Variable)

A MATRIX,
el s W @3[09)]  simultaneously PLAYER 1'S GAIN = PLAYER 2'S LOSS.

ﬁgﬁ'{:{eog‘n‘{gﬂgogs’ fi0  made fxedactions. Total surplus is fixed (0 or constant). Competition is pure.

bind themselves to =
agreements. /& } ; gx‘ \Vaﬂ PRISONER’S
@ YN\ LN\ CHESS POKER DILEMMA
d (Win/Loss)  (Total Pool)
ggg il ' NON-ZERO-SUM (Social Surplus: Positive/Variable)
MllatgfOl] el &f WIN-WIN IS POSSIBLE. Surplus is variable.

NON-COOPERATIVE (Normal) ] _
GAMES (No enforcement): FORM (15| Mmade, fixed actions.
Players make

individual choices, and

agreements are & A PRISONER'S DILEMA  piavn 2
non-binding unless EXTENSIVE Nnformation. A GAME TREE, O‘ 7 & (Mutual loss vs. gains) A8
SAtSHiomIg. FORM /g™ sequential made, PRISONER'S DILEMMA  COOPERATION GAMES '[21'

@ ,nfomﬁofnsﬁ information flow. (Mutual loss vs. gains) (Common interests) 2| 00[00

Total surplus can increase. Potential for cooperation or mutual loss. :

KEY POLICY INTERVENTIONS FOR EXTERNALITIES: GOVERNMENTS NEG. EXTERNALITY/ EN TAX/SUBSIDY/ EFFICIENT = \A?EOL%M
APPLY TAXES, SUBSIDIES, REGULATIONS, & PERMITS. (Using the POLLUTION RULE/CAP MARKET GAIN

Table 2.1 Classification of games in game theory

Type Description Example
Cooperative Players form binding agreements Trade unions negotiating wages
Non-cooperative Players act independently Firms setting prices
Zero-sum One player’s‘gain equals another’s loss Chess
Non-zero-sum  Mutualgains possible Trade agreements
Strategic form  Simultaneous moves Prisoner’s dilemma
Extensive form Sequential moves Bargaining games
Pilot questions 2.1

1. What does game theory study?
2. Fillin the blank: Game theory assumes that players are
3. What is the difference between cooperative and non-cooperative games?

4. Fill in the blank: A game where one player’s gain equals another’s loss is called a
game.

5. Give one example of a strategic form game.

2.2 Strategic Form Games
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2.2.1 Payoffs and strategies

In game theory, a strategy is a complete plan of action that a player will follow in a given
situation. A payoff represents the outcome or reward a player receives based on the combination
of strategies chosen by all players. Payoffs can be expressed in terms of utility, profit, or other
measures of satisfaction.

Strategic form games are typically represented in a payoff matrix, where rows and columns
correspond to players’ strategies, and the entries show the resulting payoffs. This format allows
us to analyse the consequences of different choices and identify stable outcomes:

Fill in the blank: A payoff matrix shows the outcomes of different chosen by players.

[
TWO-PLAYER STRATEGIC GAME: A 2x2 PAYOFF MATRIX DIAGRAM

PLAYER B (e.g., RIVAL FIRM) - Horizontal Axis 57&““"’ INTERACTION: @E@
ayers consider each

CHOICE 1: CHOICE 2: others actions.  gpen Educational Resources

ADVERTISE NOT ADVERTISE PAYOFFS: Quantifiable  NASH EQUILIBRIUM:

= e.0., Match Strategy e.g. Differentiate Strate: benefits or costs from Where neither player
PLAYER A PLAYER B i . & o ) an outcome. has incentive to deviate.

PLAYER A (e.q., ADVERTISER) - Vertical Axis GAME FORM: 2x2 MATRIX OUTCOMES

CHOICE 1: ADVERTISE (5 5) (1 0 0) OUTCOME 1:

h smnsmc.xcnou» (5 5)

i

PLAYER A

‘ 5 Player A gains market, PLAYER A
e.0., Aggressive Strategy | High Cost, Constant Market Share, Player B loses, Player A High Payoff, : ADVANTAGE

Medium Payoffs. Player B Zero Payoff.

[ OUTCOME 2:

) (8 8) PLAVERA m) g%.&!

g ADVANTAGE
OUTCOME 1:

MUTUAL CAUTION: MUTUAL CAUTION: PLAYER A

CHOICE 2: NOT ADVERTISE
Low Cost, Both Famaintain Low Cost, Both Maintain Market C> (1 0 0)
€.g., Cautious svategy Market Share, Stable Payoffs. Share, Stable Payoffs. ADVANTAGE

LENsA B0

STRATEGIC INTERACTION: »PAYOFFS. 3 BLUE PAYOFF: TO PLAYER A NASH EQUILIBRIUM:
Players consider each Quantifiable benefits or [ GREEN PAYOFF: TO PLAYER B Where neither player has @E@

other's actions. costs from an outcome. incentive to deviate. Opea Educationsl Researce

MUTUAL ADVERTISING: ADVERTISER ONLY: OUTCOME 2:
= (10, 0)

PLAYER A

Diagram showing a simple 2x2 payoff matrix with strategies labelled and payoffs indicated.
Figure 2.2 Payoff matrix representation of a strategic form game

2.2.2 Representation of games in matrix form

Strategic form games are represented using matrices because they clearly display the interaction
of strategies. For example, in a two-player game, Player A’s strategies are listed in rows, while
Player B’s strategies are listed in columns. Each cell of the matrix contains the payoffs for both
players.

This representation makes it easier to identify dominant strategies, Nash equilibria, and potential
inefficiencies. It is especially useful in analysing competitive markets, where firms must decide
on pricing, output, or advertising strategies.

Fill in the blank: In a payoff matrix, each cell contains the for both players.

e _A-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



UNDERSTANDING GAME THEORY: PAYOFF MATRIX (OER SUMMARY) O
"TWO PLAYERS. IDEAL Y

" PLAYER s CHOICES | |  PLAYER 2's REACTIONS B ‘ RESULT A%L".?Lﬁ?ﬁt’:!‘ﬁ?:éﬂ%ﬁ‘h
PLAYER 2 reacts to ) N
Player 1 cooperatig OUTCOME 1: OUTCOME 2: Aol
MUTUAL COOPERATION PLAYER 1 BETRAYED
®
.
CHOICE A: m 6 | 'y @ UNFAIR
EHOEERATE BENEFIT: BENEFIT: RESULT
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PLAYER 2 DEFECT PAYOFFS (player 1, layer 2): PAYOFFS (plages 1, Player )
‘ eg.(3,3) eg. (0,5) 05|
— S z " EQUILLIBRIUM:
Where neither
PLAYER 2 reacts to OUTCOME 3: OUTCOME 4: player it hase.
Player 1 defecting PLAYER 2 BETRAYED MUTUAL DEFECTION
7= vl TA R
CHOICE B: BENEFIT: 0 BENEFIT:
DEFECT Player 1 gains most | Both lose potential gain
PAYOFFS (Player 1, Player 2): | PAYOFFS (Pizyer 1, Player 2):
‘ eg.,(50) W O Hn i eg. (1,1) ot

STRATEGIC INTERACTION. | PAYOFFS: NASH EQUILIBRIUM:
Decisions of one affect Quantifiable Where neither player

both benefits or costs has incentive to deviate

Table 2.2 Example of a payoff matrix

Player A Strategy Player B Strategy Payoff (A,B)

High price High price (10, 10)
High price Low price (5, 15)
Low price High price (25, 5)
Low price Low price (8, 8)

2.2.3 The prisoner’s dilemma as a classic example

The prisoner’s dilemma is one of the most famous examples of a strategic form game. Two
suspects are arrested and-interrogated separately. Each has two strategies: confess or remain
silent. If both remain silent, they receive light sentences. If one confesses while the other
remains silent, the confessor goes free while the silent prisoner receives a heavy sentence. If both
confess; they both receive moderate sentences.

The dilemma arises because confessing is a dominant strategy for both players, leading to an
outcome that is worse for both compared to mutual silence. This illustrates how rational
decision-making can lead to inefficient outcomes.

Fill in the blank: In the prisoner’s dilemma, the dominant strategy for both players is to
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PRISONER’S DILEMMA
PAYOFF MATRIX

Prisoner B's Choice

@ Remain Silent (B) @ Confess (B)
o e ] ‘ll‘.“ .‘

wli o [ I
FRONE | ISR
2 Remain (Y| I TR | : 7
o SilAent Cooperate: A betrayed. |
-: (A) Both get minor charges. B goes free (0 years).
= 1 year each. A gets maximum (10 years).| Dominant
g Strategy
S for Both
L
Q
Confess | I | | gt/ g
(A) A confesses, B betrayed. Defect: Both get E hill*‘:':
A goes free (0 years). moderate sentence. quilibrium
| B gets maximum (10 years). 5 years each.
Prisoner A Prisoner B Prisoner B's Choice OER

Image showing two prisoners with a payoff matrix illustrating the dilemma.
Plate 2.1 The prisoner’s dilemma in strategic form

Pilot questions 2.2
1. What does a payoff represent in game theory?

2. Fill in the blank: A payoff matrix shows the outcomes of different
3. What information is contained in each cell of a payoff matrix?

4. Fill in the blank: In the prisoner’s dilemma, the dominant strategy for both players is to

5. Why does the prisoner’s dilemma illustrate inefficiency in rational decision-making?

2.3 Nash Equilibrium and Its Applications
2.3.1 Concept of Nash equilibrium

A Nash equilibrium occurs when each player in a game chooses a strategy that is optimal given
the strategies chosen by others. At this point, no player has an incentive to deviate unilaterally,
because doing so would not improve their payoff. It represents a stable outcome of strategic
interaction.

For example, in a two-player payoff matrix, if both players’ strategies are best responses to each
other, the combination of strategies forms a Nash equilibrium.

Fill in the blank: A Nash equilibrium is a situation where no player has an incentive to
unilaterally.
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UNDERSTANDING NASH EQUILIBRIUM: (

| % [ step-Bv-sTEPNASH |
2x2 PAYOFF MATRIX g3 PLAVER2S = EQUILIBRIUM ANALYSIS
2x2 PAYOFF M ATRIX STRATEGY & p Step 1: Fix Player 2 on Strategy X
Player 1: Best choice?
—> 655

~— Step 2: Fix Player 2 on Strategy Y

@ : Player 1: Best choice?
(2 —p 452
& HSI5S 26711 :
= ! = —® Step 3: Fix Player 1 on Strategy A
PLAYER 1's e Player 2: Best choice?
STRATEGY | N 4+ —6>5
% - @ @ ( NASH — Step 4: Fix Player 1 on Strategy B
o' é ' EQUILIBRIUM Player 2: Best choice?
£ 6 | ? 4,4 | = > 452
KEY CONCEPTS = - |

- ] » Step 5: NASH EQUILIBRIUM
STRATEGY: Complete plan of action. k — J
PAYOFF: The outcome for a player (e.g., profit, utility). : A K: (B Y)
BEST RESPONSE: The highest payoff strategy e ' - —! =%

x , i Neither player can improve =
against the other player's specific action. by switching strategies, Only in (B, Y) are both

O] E [R JOXOel

Diagram showing a 2x2 payoff matrix with Nash equilibrium highlighted.
Figure 2.3 Nash equilibrium in @ payoff matrix
2.3.2 Identifying Nash equilibria in strategic form games

To identify Nash equilibria, we look for strategy combinations where each player’s choice is the
best response to the other’s. This can be done by:

o Highlighting best responses in the payoff matrix.
o Finding the intersection of best responses, which indicates equilibrium.

Some games may have multiple Nash equilibria, while others may have none in pure strategies
(requiring mixed strategies instead).

Fill in the blank: Nash equilibria are found at the intersection of players’ responses.
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/—/HOW TO IDENTIFY NASH EQUILIBRIUM IN A PAYOFF MATRIX \—\

( PREPARATION: The Game

PLAYER 2

A DA

Compare Row
payoffs for P1

Compare Column
payoffs for P2

Best Response = Mark

ADVERTISING JLAVER3.)
ADVERTISE |, PONT | (10,10)| (2,15)
puavert [EERREE (10.10) | 2.15) | PLPD) | 15,2 | 5.5)
igger is Better 4
(Row Player) ADDV%'I:?I‘SE (152) | (.5) g 5 : %
XL
il BEST RESPONSE METHOD: A STEP-BY-STEP TABLE
1. STEP 1: Identify P1's 2. STEP 2: Identify P2's 3. STEP 3: Check for 4. STEP 4: Combine 5. STEP 5: Identify
Best Responses to P2 Best Responses to P1 Dominant Strategies Best Responses Nash Equilibrium
P1 dominant?
P1  |dominant?| P2 ’ :>
Yes, DA lI)A - Yes, DA @; =
IfP1 fes, always | Yes, DA A
ANERIDE A g:si‘s : Mutual Best Responses
DON'T IfP1 Best always DA| 15, 3
ADVERTISE DA best Neither player has an
DA boxes incentive to deviate.
P1underlines 15 P2 boxed fits P2 allbest | Yes, DA :
(B P1: choices NASH EQUILIBRIUM f (DA, DA) = (5,5)

Nash Equilibrium
= Both Marks

@

Table 2.3 Example of identifying Nash equilibrium

Player A Strategy Player B Strategy Payoff (A,B) Best response?

High price High price (10, 10) Yes for both
High price Low price (5, 15) Best for B
Low price High price (25, 5) Best for A
Low price Low price (8, 8) Yes for both

(cer

2.3.3 Applications in oligopoly and bargaining
Nash equilibrium has important applications in economics:

o Oligopoly markets: Firms often compete by setting prices or output levels. Nash
equilibrium helps predict stable outcomes where no firm can increase profit by changing
its strategy alone. For example, in Cournot competition, firms choose output quantities,
and equilibrium occurs when each firm’s output is the best response to the other’s.

o Bargaining situations: In negotiations, Nash equilibrium predicts agreements where
neither party can improve their outcome by changing their stance unilaterally. This is
particularly relevant in labour negotiations, trade deals, and contract settlements.

Fill in the blank: In Cournot competition, firms choose quantities to reach equilibrium.

-
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UNDERSTANDING NASH EQUILIBRIUM > ANALYSIS AND KEY CONCEPTS
IN OLGOPOLY (COURNOT DUOPOLY) ~— 1. THE DILEMMA
ol L desh zlo=a
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o~ N Neither firm can increase profit w_ an input to decision.
E S N b/ by ch’anging output, given the SR R1(Q|)
e 1 S St slioce. 71— 3. NASH-COURNOT SOLUTION
S - | \» _ BR,(q,) Firm2's Best Response éitrlr’n"'zn:fa'y’;'[l"l ;gpal?g]:t? AgAlistd, anc
= » g Shows Firm 1's - (E = Mutual Bést Responlsés)
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FIGURE 1: COURNOT'S BEST RESPONSE CURVES - > 5. OER RESOURCES (OER (.53
Image showing two firms competing in an oligopoly with payoff curves intersecting at
equilibrium.
Plate 2.2 Nash equilibrium in oligopoly competition
Pilot questions 2.3

1. What is a Nash equilibrium?

2. Fill in the blank: A Nash equilibrium is a situation where no player has an incentive to

3. How do we identify Nash equilibria in a payoff matrix?
4. Fill in the blank: Tn Cournot competition, firms choose quantities.
5. Give one example of how Nash equilibrium applies to bargaining situations.

2.4 Extensions‘andReal-World Implications
2.4.1 Extensive form games and sequential moves

While strategic form games capture simultaneous decisions, many real-world interactions
involve sequential moves. These are represented in extensive form games, which use decision
trees to show the order of play, possible strategies, and payoffs at each stage.

Extensive form games highlight the importance of timing and foresight. Players must anticipate
future moves and responses, making strategies like backward induction essential for finding
optimal outcomes.

-
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Fill in the blank: Extensive form games are represented using trees that show
sequential decisions.

[
UNDERSTANDING EXTENSIVE FORM GAMES: SEQUENTIAL MOVE DECISION TREE (OER DIAGRAM)
SCENARIO: Market Entry Dilemma FIRM B's POSSIBLE RESPONSES EXT'éEIVSI(\:I%’::%?JsG :{JMES

FIRM FIRM NODES

’Qfé\ N S B
A: -2
B: -2

FIRM A

. DECISION NODE:
PV [ B PLAYER 2

PLAYER 1 dib (Rival chooses F) "‘.\

ENTER MARKET e “umr
(Firm A chooses E) COMPETITION
&

market share 0 G 0

price war

Initial  Decision Terminal

BRANCHES
Actions

PLAYERS
Turn-taking

=
(=]
=
s
)
=
<t
(4]

d & A

ACCOMMODATE PAYOFFS
DECISION (Rival chooses A) Outcomes
NODE:
PLAYER 1

STAY OUT EQUILIBRIUM ANALYSIS
(EXAMPLE)

(Firm A chooses S)

Nash Equilibrium (E, A) -
Neither player can improve
by deviating.

STATUS QUO 29 m

Diagram showing a simple decision tree with sequential moves.

Figure 2.4 Extensive form game representation

2.4.2 Repeated games and cooperation

In many contexts, players interact repeatedly rather than just once. Repeated games allow for
strategies that build trust, punish defection, or reward cooperation over time. For example, firms
in an oligopoly may sustain higher prices through tacit collusion if they expect to interact
indefinitely.

Repeated games demonstrate how cooperation can emerge even when short-term incentives
favour defection, as in the prisoner’s dilemma. Strategies like tit-for-tat show how reciprocity
can stabilise cooperative outcomes.

Fill in the blank: In repeated games, cooperation can be sustained through strategies such as

-
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e Multiple interactions over time
e Possibility of punishment or reward
o Emergence of cooperation through reciprocity
2.4.3 Policy and business applications of game theory
Game theory has wide<ranging applications in both policy and business:

o Policy design: Governments use game theory to anticipate responses to regulations, trade
negotiations, or international agreements.

o Business strategy: Firms apply game theory to pricing, advertising, and product
launches, predicting competitor behaviour.

o Welfare economics: Game theory helps evaluate collective action problems, such as
climate change, where cooperation is essential but incentives to defect remain strong.

Fill in the blank: Governments use game theory to anticipate responses to and
international agreements.
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Image showing policymakers negotiating and firms competing in a market.
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Plate 2.3 Policy and business applications of game theory

Pilot questions 2.4
1. How are extensive form games represented?

2. Fill in the blank: Extensive form games are represented using trees.
3. What is the significance of repeated games in sustaining cooperation?

4. Fill in the blank: In repeated games, cooperation can be sustained through strategies such
as

5. Give one example of how governments use game theory in policy design.

Series Summary

In this Series, we examined the foundations and applications of game theory in economic
analysis. We began by defining game theory as the study of strategic interactions, highlighting its
assumptions of rational players, known rules, and awareness of strategies. We also classified
games into cooperative and non-cooperative, zero-sum and non-zero-sum, and strategic versus

extensive forms.

Next, we explored strategic form games, focusing on payoffs, strategies, and their
representation in payoff matrices. The prisoner’s dilemma served as a classic example,
illustrating how rational decision-making can lead to inefficient outcomes when players act in

their own self-interest.
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We then studied the concept of Nash equilibrium, identifying it as a stable outcome where no
player has an incentive to deviate unilaterally. We learned how to identify equilibria in payoff
matrices and applied the concept to contexts such as oligopoly competition and bargaining
situations, showing its relevance to real-world economic problems.

Finally, we extended our analysis to extensive form games with sequential moves, repeated
games that sustain cooperation over time, and broader policy and business applications. These
extensions demonstrated how game theory informs government regulation, international
negotiations, and corporate strategy, while also contributing to welfare economics by analysing
collective action problems.

By the end of this Series, you should now be able to define and classify games, represent
strategic interactions in matrix form, identify Nash equilibria, and evaluate the broader
implications of game theory in economics and beyond.

Glossary of Terms

e Game theory: The study of strategic interactions where outcomes ‘depend on the choices
of multiple participants.

o Strategy: A complete plan of action.that specifies how a player will act in every possible
situation.

o Payoff: The reward or outcome a player receives from a particular combination of
strategies, often expressed in terms of utility or profit.

o Payoff matrix: A tabular representation of strategies and their associated payoffs for
each player in a strategic form game.

o Strategic form game: A game where players make decisions simultaneously,
represented in matrix form.

o Extensive form game: A game where players make decisions sequentially, represented
using decision trees.

o Dominant strategy: A strategy that yields the best payoft for a player regardless of what
the other players /choose.

e Prisoner’s dilemma: A classic strategic form game showing how rational self-interest
can lead to inefficient outcomes.

o Nash equilibrium: A situation where no player can improve their payoff by unilaterally
changing their strategy, given the strategies of others.

e Best response: The strategy that maximises a player’s payoff given the strategies chosen
by other players.

e Cournot competition: An oligopoly model where firms choose output quantities, and
equilibrium occurs when each firm’s output is the best response to the other’s.

R
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o Repeated game: A game played multiple times, allowing strategies based on past
behaviour such as cooperation or punishment.

o Tit-for-tat: A repeated game strategy where a player replicates the opponent’s previous
move, encouraging cooperation.

e Backward induction: A method used in extensive form games to determine optimal
strategies by reasoning backwards from the end of the game.

e Zero-sum game: A game where one player’s gain is exactly equal to another player’s
loss.

e Non-zero-sum game: A game where mutual gains are possible, and cooperation can
improve outcomes.

Concept Check Questions [Series 2]

Objective Questions
1. Which of the following best describes a payoff in game theory? a) The rules of the game
b) The reward a player receives from chosen strategies ¢) The number of players in a
game d) The classification of the game (Linked to SLO 2.3)

2. Fill in the blank: A Nash equilibrium is-a situation where no player has an incentive to
unilaterally. (Linked to SLO 2.5)

3. Which type of game is represented using decision trees? a) Strategic form game b)
Extensive form game c) Zero-sum game d) Cooperative game (Linked to SLO 2.7)

4. Fill in the blank: In Cournot competition, firms choose quantities to reach
equilibrium. (Linked to SLO.2.6)

5. Which of the following is a repeated game strategy that encourages cooperation? a)
Always defect b) Tit-for-tat ¢) Random choice d) Dominant strategy (Linked to SLO 2.7)

Short-Answer Questions
6. Define game theory in your own words. (Linked to SLO 2.1)

7. Explain the difference between cooperative and non-cooperative games with one
example. (Linked to SLO 2.1)

8. What is a dominant strategy? Provide an example. (Linked to SLO 2.3)
9. Why does the prisoner’s dilemma illustrate inefficiency in rational decision-making?
(Linked to SLO 2.4)

10. Identify one way governments use game theory in policy design. (Linked to SLO 2.7)

Long-Answer Questions

11. Analyse how Nash equilibrium helps explain outcomes in oligopoly markets. (Linked to
SLO 2.6)
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12. Evaluate the relevance of repeated games in sustaining cooperation, using the prisoner’s
dilemma as an example. (Linked to SLO 2.7)

Answers to Concept Check Questions [Series 2]

Objective Questions
1. b) The reward a player receives from chosen strategies

2. Deviate

3. b) Extensive form game
4. Output

5. b) Tit-for-tat

Short-Answer Questions
6. Game theory is the study of strategic interactions where outcomes depend on the choices
of multiple participants.

7. Cooperative games allow binding agreements(€.g:, trade unions negotiating wages),
while non-cooperative games involve independent strategies (e.g., firms setting prices).

8. A dominant strategy is one that yields the best payoff regardless of others’ choices.
Example: Confessing in the prisoner’s dilemma.

9. Because rational players choose to confess, leading to worse outcomes for both compared
to mutual silence.

10. Governments use game.theory to anticipate responses to regulations, trade negotiations,
or international agreements:

Long-Answer QuesStion$

11. Basic response: In oligopoly markets, Nash equilibrium explains why firms settle at
output or price levels where no firm can improve profit by changing strategy alone. Value-
added response: Beyond stability, Nash equilibrium highlights inefficiencies such as reduced
consumer welfare in collusive equilibria. It also explains dynamic competition, where firms
anticipate rivals’ reactions, shaping pricing and output strategies.

12. Basic response: Repeated games allow cooperation to be sustained because players can
punish defection and reward cooperation over time. Value-added response: In the prisoner’s
dilemma, repeated interactions enable strategies like tit-for-tat, which foster trust and reciprocity.
This has real-world relevance in trade agreements, environmental policy, and business
partnerships, where long-term cooperation outweighs short-term gains from defection.

Answers to Pilot Questions [Series 2]

Part 2.1
1. Situations where outcomes depend on the decisions of multiple participants.

2. Rational.

R
EEl | A-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



3. Cooperative games allow binding agreements, while non-cooperative games involve
independent strategies.

4. Zero-sum.
5. Prisoner’s dilemma.

Part 2.2
1. The reward or outcome a player receives from chosen strategies.

2. Strategies.
3. The payoffs for both players.
4. Confess.

5. Because rational self-interest leads both players to confess, resulting in-worse outcomes
than mutual silence.

Part 2.3
1. A situation where no player has an incentive to-deviate unilaterally.

2. Deviate.

3. By identifying best responses in the payoff matrix and finding their intersection.

4. Output.
5. Labour negotiations, where neither party can improve their outcome by changing stance
alone.
Part 2.4

1. Using decision trees.
2. Decision.

3. They allow cooperation to be sustained through punishment and reward across multiple
interactions.

4. Tit-for-tat.
5. Governments use game theory to anticipate responses to regulations or trade negotiations.
References and Attributions [Series 2]

o  Foundations of game theory: Definitions and classifications adapted from open
educational resources (OER) in microeconomics and decision theory.

e Assumptions in game theory: Rationality, known rules, and awareness of strategies
referenced from OER-based introductory texts on game theory.
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o Classification of games: Cooperative vs non-cooperative, zero-sum vs non-zero-sum,
and strategic vs extensive form games adapted from OER economics materials.

o Strategic form games: Payoff matrices and strategy representation drawn from OER
examples in microeconomics.

e Prisoner’s dilemma: Classic case adapted from OER teaching resources in economics
and political science.

e Nash equilibrium: Definitions and applications referenced from OER matetials in
industrial organisation and bargaining theory.

o Applications in oligopoly and bargaining: Cournot competition-and negotiation
examples adapted from OER economics case studies.

o Extensions of game theory: Extensive form games, repeated games, and tit-for-tat
strategies referenced from OER sources in advanced microeconomics.

o Policy and business applications: Examples of regulation, trade negotiations, and
corporate strategy adapted from OER policy analysis and management resources.

Illustrations
o Figure 2.1 Strategic interactionin game theory: Al prompt “Create a diagram showing
two players making choices with arrows leading to different outcomes.”

e Box 2.1 Key assumptions in game theory: Al prompt “Create a text box listing key
assumptions in game theory such as rationality and known rules.”

e Table 2.1 Classification of games in game theory: Al prompt “Generate a table
classifying cooperative, non-cooperative, zero-sum, non-zero-sum, strategic, and
extensive form games with examples.”

o Figure 2.2 Payoff matrix representation of a strategic form game: Al prompt “Create a
diagram of a 2x2 payoff matrix showing strategies and payoffs for two players.”

e Table2.2 Example of a payoff matrix: Al prompt “Generate a simple payoff matrix table
with strategies and payoffs for two players.”

o | Plate 2.1 The prisoner’s dilemma in strategic form: Al prompt “Illustrate the prisoner’s
dilemma with two prisoners and a payoff matrix showing confess vs remain silent
outcomes.”

o Figure 2.3 Nash equilibrium in a payoff matrix: Al prompt “Create a 2x2 payoff matrix
diagram with Nash equilibrium highlighted.”

e Table 2.3 Example of identifying Nash equilibrium: Al prompt “Generate a table showing
how to identify Nash equilibrium by marking best responses.”

e Plate 2.2 Nash equilibrium in oligopoly competition: Al prompt “Illustrate two firms in
an oligopoly setting with payoff curves intersecting at Nash equilibrium.”
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o Figure 2.4 Extensive form game representation: Al prompt “Create a diagram of a
decision tree showing sequential moves in an extensive form game.”

e Box 2.2 Key features of repeated games: Al prompt “Create a text box listing key features
of repeated games, including cooperation and reciprocity.”

e Plate 2.3 Policy and business applications of game theory: Al prompt “Illustrate
policymakers negotiating trade agreements and firms competing in a market, showing
applications of game theory.”

Course code: ECO 402
Course title: Advanced Microeconomics I1
Course credit load: 2 Units
List of Series:
Series 1: Externalities and Pareto Optimality
Series 2: Game Theory in Economic Analysis
Series 3: Core Principles of Welfare Economics
Series 4: Social Welfare Functions and Preferences
Series 5: Equity, Distribution, and Developmental Applications
Suggested Outline
3.1 Foundations of Welfare Economics
e _3:l.1 Definitionand scope of welfare economics
e = 3.1.2 Pareto efficiency and optimality
¢ 3.1.3 Conditions for efficiency in consumption and production
3.2 Social Welfare Functions
e . 3.2.1 Concept of social welfare functions
o 3.2.2 Utilitarian and Rawlsian approaches
o 3.2.3 Aggregating individual preferences

3.3 Efficiency and Equity Trade-offs

e 3.3.1 The conflict between efficiency and equity
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e 3.3.2 Policy implications of redistribution
e 3.3.3 Welfare economics and government intervention

Introduction

Welfare economics is concerned with evaluating economic outcomes in terms of efficiency and
equity. It provides the theoretical foundation for understanding how resources can be allocated to
maximise social welfare, and how government interventions may improve or distort outcomes.
This Series introduces the core principles of welfare economics, focusing on Pareto efficiency,
social welfare functions, and the trade-offs between efficiency and equity.

The aim of this Series is to equip learners with the ability to analyse economic outcomes using
welfare criteria, understand the role of social preferences, and evaluate the implications of
government policy for welfare.

We shall commence by exploring the foundations of welfare economics, including Pareto
efficiency and the conditions for optimality. Next, we will examine social welfare functions and
their role in aggregating individual preferences. Finally, we will consider the trade-offs between
efficiency and equity, and discuss the implications for policy design.

Series Learning Qutcomes
Upon completing this Series, you should be able to:
e SLO 3.1 define welfare economics and explain.its scope,
e SLO 3.2 describe Pareto efficiency and the conditions for optimality,

e SLO 3.3 explain the concept of social welfare functions and distinguish between
utilitarian and Rawlsian approaches,

e SLO 3.4 analyse the trade-offs between efficiency and equity,
e SLO 3.5 evaluate the role of government intervention in promoting welfare.

3.1 Foundationsiof Welfare Economics
3.1.1 Definition and scope of welfare economics

Welfare economics is the branch of economics that evaluates economic outcomes in terms of
social welfare. It focuses on how resources can be allocated efficiently and equitably to
maximise overall well-being. The scope of welfare economics includes analysing efficiency in
production and consumption, studying equity in distribution, and assessing the impact of
government policies on welfare.

Fill in the blank: Welfare economics evaluates economic outcomes in terms of
welfare.
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Diagram showing the balance between efficiency and equity in welfare economics.

Figure 3.1 Scope of welfare economics

3.1.2 Pareto efficiency and optimality

A situation is said to be Pareto efficient if no individual can be made better off without making
someone else worse off. Pareto efficiency is a benchmark for evaluating economic allocations,
but it does not consider fairness or equity.

For example, in a market where resources are allocated optimally, any change that benefits one
person will harm another. This makes Pareto efficiency a necessary but not sufficient condition
for social welfare:

Fill in the blank: A situation where no one can be made better off without making someone else
worse off'is called efficiency.
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/\ KEY FEATURES OF PARETO EFFICIENCY -, \
————T"
gp&5 NOMUTUAL GAIN POSSIBLE:

It's impossible to make anyone better off without making
someone else worse off.

T2 8o RESOURCES ALLOCATED FULLY:

Resources are utilized completely and as productively as possible.

o8 POINTS ON THE PARETO FRONTIER:

Any point on the efficiency frontier (Production Possibility
Frontier) is Pareto efficient.

REALLOCATION & TRADEOFFS: @

A change to the allocation must involve a tradeoff;
not an initial redistribution.

MULTIPLE EFFICIENCY POINTS:

A market can have many Pareto efficient outcomes, with
different distributional consequences.

NOT NECESSARILY EQUITABLE:

An efficient allocation might be highly unequal or unfair. f CER

=y

Box 3.1 Key features of Pareto efficiency

e No further improvements possible without harm
o Focuses on efficiency, not fairness
e Benchmark for evaluating allocations
3.1.3 Conditions for efficiency in consumption and production
For an economy to be Pareto efficient, certain conditions must hold:

o Efficiency in consumption: No reallocation of goods can make one consumer better off
without making another worse off.

o Efficiency in production: Resources must be allocated so that it is impossible to increase
the output of one good without reducing the output of another.

o Efficiency in product mix: The mix of goods produced must reflect consumer
preferences.

These conditions together ensure that the economy operates on the Pareto frontier, where all
possible efficiency gains have been exhausted.

Fill in the blank: Efficiency in production requires that resources be allocated so that increasing
one good’s output reduces the output of
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CONDITIONS FOR EFFICIENCY IN WELFARE ECONOMICS

TYPE OF EFFICIENCY ECONOMIC DEFINITION EFFICIENCY CONDITION EXAMPLES & ILLUSTRATION
\ Resources are allocated P Two students, Aliceand ¥
\ K s0 no one can be made MRSyy(A) = MRS,y(B) = P—X gg:é::g'“g applesand B
N\ 3 X Yy 3
N .
7 0~ = el w|lthom mak'{;g B Marginal Rate of Substitution == Efficiency means they stop toact
-— SOMED RS WOISE O between goods xand y is equal forall ~ tradingonly whenthey A
Consumer A Consumer B through exchange. consumers and equals the price ratio ~ Value an extra apple i
EFFICIENCY IN CONSUMPTION Isoquants and relative to a banana equally. 0 A B x
isocosts most
aleanring and level

o of output. P, A car factory and a furniture
S Goods are produced MRTS[k(X) = MRTS/k(Y) = P_k factory both deciding how

Expansion

= % \ % = path
5 L 8 \, : 2 much labor to hire versus &
2| e 3| Bl =) gzlr?lgitnhaetif:?)tf?:its for = Marginal Rate of Technical =) machines to buy. g
TR ' 3 Substitution between inputs labor (L) ioi
any given level of output. . : Efficiency means they both
Factory L Factory K and capital (K) is equal !pr all firms and adjust input use to match the
EFFICIENCY IN PRODUCTION equals the input price ratio. relativ of labor and capital. Isoquant/lsocost
@ @ The economy produces MRT,y = MRSy, L\s‘gcnety th?t can %roduce patC L Indiference
O = the combination of goods Marginal Rate of Transformation bﬁ: cf:sm DELCES ) \ Pf MC
2 =D l that most aligns with = (MRT) from the Production Possibility yoles: ) NG
M =0, = AT A e Frontier (PPF) is equal to the consumers'= Efficiency means it doesn't p 2
g => m pUCHE L Marginal Rate of Substitution (MRS). just produce a lot of
maximizing total societal bicyc|es if peop|e [ea“y / D
EFFICIENCY IN PRODUCT MIX utility. P=MC want computers. 5
(ALLOCATIVE EFFICIENCY) (Price equals Marginal Cost) c:,,';f,",:e, a

OE R satisfaction m

Table 3.1 Conditions for efficiency.in welfare economics

Condition Description Example
Consumption No reallocation improves one consumer without Sharing food among
efficiency harming another households
Production . . . Using land for crops vs

- Cannot increase one good without reducing another | 8 P
efficiency livestock
Product mix Producing more cars if
- Goods produced-reflect consumer preferences g
efficiency demand rises
Pilot questions 3.1

1. What does welfare economics evaluate?
2. Fill in the blank: Welfare economics evaluates economic outcomes in terms of
3. What is Pareto efficiency?

4. Fill in the blank: A situation where no one can be made better off without making
someone else worse off is called efficiency.

5. List the three conditions required for Pareto efficiency in an economy.
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3.2 Social Welfare Functions
3.2.1 Concept of social welfare functions

A social welfare function (SWF) is a tool used in welfare economics to aggregate individual
preferences into a measure of overall social welfare. It provides a way to evaluate different
allocations of resources by considering both efficiency and equity. The SWF helps policymakers
and economists compare alternative outcomes and decide which allocation maximises social
well-being.

Fill in the blank: A social welfare function aggregates individual into‘a measure of
overall welfare.

[
FROM INDIVIDUAL UTILITY TO SOCIAL WELFARE

OER RESOURCE
STEP 1: INDIVIDUAL UTILITY FUNCTIONS

FLATERA (UA) ELAYERS (UB) Note: Ut_ilities are ordinal
2 Ua(X) 0? Us(Y) < Independent and( na(::trgg: ?Lt’gisﬁir:;grable
= = A i S
& S pu 3 5 prefercnces otk N
Good X Good Y
7 \: SOCIAL
STEP 3: AGGREGATION VIA SOCIAL WELFARE FUNCTION (SWF) e
0 W =f(Up, Ug)
E SWF AGGREGATOR
5
.;’ UTILITARIAN SWF RAWUSIAN SWF
g (W=3U) L
z W zaf Madnun lota e
9-; W, ﬂﬂﬂﬂ utility is goal &@ it indi
=2 | distributi F i li
W B, s et D), Focus on inequality

U, (Player A's Utility) @ ®

Diagram showing individual utility curves feeding into a single social welfare curve.

Figure 3:2 Aggregating preferences into a social welfare function

3.2.2 Utilitarian and Rawlsian approaches
Two major approaches to social welfare functions are:

o Utilitarian approach: Focuses on maximising the sum of individual utilities. It treats all
individuals equally and seeks to maximise total happiness or satisfaction.

o Rawlsian approach: Focuses on maximising the welfare of the least well-off individual.
It emphasises fairness and equity, ensuring that improvements benefit those at the bottom
of the distribution.

These approaches highlight the tension between efficiency (utilitarian) and equity (Rawlsian).
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Fill in the blank: The utilitarian approach seeks to maximise the sum of individual

[

COMPARING SOCIAL WELFARE FUNCTIONS:
UTILITARIAN vs. RAWLSIAN APPROACHES

UTILITARIAN SWF RAWLSIAN SWF \ |

=5 MAXIMIZE TOTAL MAXIMIZE UTILITY OF THE
* géé SOCIETAL UTILITY (1) LEAST-OFF INDIVIDUAL (2)

&S
D @® wWelfare is the sum of all = ﬁ Welfare is the utility of the

individual utilities (W = XU;) minimum-utility individual

. (W =min{U})
PRINCIPLE ) An extra unit of utility is equally An extra unit of utility is infinitely more
valuable to society, no matter who gets it. valuable to the worst-off than to anyone else.

Society may accept large inequalities = Inequalities are only just if they
TRADE-OFFS if they increase total output. TRADE-OFFS

UTILITARIAN W _—l :
RAWLSIAN w $
1 Unit tlllty-1 1 Unit Utlllty-10 2
VISUALIZATION o U“my ° tow 5 ”""‘V{: - Rawisian W
l Utlllty~90 Utullty 90

benefit the least-off members.

POLICY IMPLICATION FOCUS - CER
Efficiency vs. Equity Trade-off (2) Total Sum vs. Distribution ﬁ

Box 3.2 Comparison of utilitarian and Rawlsian approaches
o Utilitarian: Maximise total utility

e Rawlsian: Maximise welfare of the least well-off
3.2.3 Aggregating individual preferences

Aggregating preferences into a social welfare function is complex because individuals may have
conflicting interests. Economists use various methods to combine preferences, but challenges
arise due to issues like interpersonal comparisons of utility and Arrow’s impossibility theorem,
which shows that no aggregation rule can satisfy all desirable fairness criteria simultaneously.

Despite these challenges, SWFs remain a valuable tool for guiding policy decisions, especially
when balancing efficiency and equity.

Fill in the blank: Arrow’s impossibility theorem shows that no aggregation rule can satisfy all
desirable criteria simultaneously.
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No Social Welfare Function can

SN AGGREGATION ECONOMIC VOTING/PREFERENCE SOCIAL
CHALLENGE  |CONCEPT//THEOREM| CERINITIONISCONDITIONS EXAMPLE CONSEQUENCE
X Y

Options

B 7 ﬂ simg!{gneously satisfy four fair A §
[o— MV o o > Arrow’s conditions: >Y>; :
| Achieving a 'perfect « Non-Dictatorshi Society must choose
° = aggregationis Im?:::,‘:::‘m * ParetoERicioncy Bl 3 |v2X]| 2 which desirable
UNACCEPTABLE logically impossible. (comparison) . m«ti:#‘%r‘\gzr;ceo Irrelevant c . 2 : Z>‘X>Y 1 conditions to sacrifice.
CONDITIONS . t]’Iransitivity for all preference ~ No ?P"Od" ('é Uf:;VEFS?"V )
profiles preferred (Condorcet paradox
Any non-dictatorial voting rule with i
Individuals hide true Gibbard- moyre than two options ig aavs(:ti?!r tgﬂg)prse:,f?ﬁ O\?tt)‘tznfgr Social preference
preferences to Satterthwaite susceptible to strategic their segond Gholca )6 tiong, doesn'taccurately
: influence the Th manipulation by voters, meaning 1o prevent their feast c?\oice ' reflect public will;
STRATEGIC outcome. eorem bhetterhoff nrith a tacti;:al choice Opgion A, from winning ' 'faimess' is compromised
VOTING than their honest preference. f
Measuring preference is usuall Voting for budget allocation. i ori
EAe Aggregation often & inot Ve Ordinal | Ordinal (ragn?(ing); ordinal . Ranking doesn't show that one ﬁvﬂmgfimﬁ? G
- counts only the order, Utilit (bER aggregation cannot account for the group wants only 1% for minority needs, leadin
not how strongly summay style) fact that Voter 1 slightly prefers Option A, while another wants ¢ suboptimal % unfai?
PREFERENCE preferences are held. ry styl X>Yf, whine)zloter 2 desperately 99%, olr tgatls}(ome voters resource distribution
INTENSITY prefers Y>X. strongly dislike an option. g
) ? 318 S P A Public debate on healthcare Any chosen aggregation
@) D@ Aggregating across Social Welfare  Determining 'social welfare (<IMAGE 3 style context) or e jnherently ?avors
@5 =/ diverse value Function as a requires making value judgments  environmental policy some value judgments
C= Ry x about distribution, equity, and (<IMAGE 4 style application). aam
o systems is complex  Valued-Based Tool i jividual rights that aren't purely ~ Value systems disagreeon  overothers; there is
INFORMATION  and normative. (<IMAGE 2>) malhematicgal i riority (e.g., individual no objective ‘best’
& VALUES ’ Feedom ve. common good).  social choice.
Joer oxon
Table 3.2 Challenges in aggregating preferences
Challenge Description Example
Interpersonal Difficult to compare utility across Comparing happiness levels of two

comparisons individuals

Conflicting interests

outcomes

Arrow’s theorem

Pilot questions'3.2

Different individuals prefer different

No perfect aggregation rule exists

1. What does.a social welfare function do?

people

Tax policy preferences

Voting systems limitations

2./ Fill in the blank: A social welfare function aggregates individual

3. What is the utilitarian approach to social welfare?

4. Fill in the blank: The Rawlsian approach focuses on maximising the welfare of the

well-off.

5. What does Arrow’s impossibility theorem imply about aggregating preferences?
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3.3 Efficiency and Equity Trade-offs
3.3.1 The conflict between efficiency and equity

Economic efficiency ensures that resources are allocated in a way that maximises total output or
welfare. However, efficiency does not guarantee fairness in distribution. Equity concerns how
resources and welfare are shared among individuals. The conflict arises because policies that
improve equity (such as redistribution) may reduce efficiency, while policies that maximise
efficiency may worsen inequality.

Fill in the blank: Efficiency focuses on maximising total output, while equity focuses on
distribution.

‘ .
EFFICIENCY vs. EQUITY: THE ECONOMIC TRADE-OFF
A 8
= THE TRADE-OFF FRONTIER
g A /| O, = Ol
-, / & <
§ H'?_g&f;ggﬁ,’#lcv. O P4 7y ~ GDP decreases, ~ GDP increases,
= (Point A) 1 _/TOWARD EQUITY income gaps narrow income gaps widen
o ‘ O, (sacrifice efficiency)
> A | -,
O = T THE TRADE-OFF: Moving along
=5 I m = .J:Iﬂ | N ® / the frontier, increasing one often
i 3 [ =d ‘ " \ S MOVE TOWARD  requires sacrificing the other.
Oa- Maximum Output, but | 7 % EFFICIENCY
e a large inequality. | OPTIMAL BALANCE (E) - ! N (sacrifice equity)
i Point of Maxi Social Welf & > HIGH EQUITY,
B 0 & et valus syt LOW EFFICIENCY (Point B)
= - o)
5 - B84 afis-
& C\)\\ e Even Distribution, but
EQ“\‘(‘{ significantly smaller total output.
- -
—~ eﬁ
WHY:ITMATTERS? S | [ | e St e o o o'e >
FOR EFFICIENCY e
I Maximize production, create wealth. EQUI
FOR EQUITY
Ensure stability, improve opportunities for all. (6.9 INCOME BISTRIBUTION, PAIRNESS) OER EDUCATIONAL RESOUCE
.

Diagram showing efficiency and equity as two intersecting curves, highlighting the trade-off
zone.

Figure 3.3 The efficiency-equity trade-off
3.3.2 Policy implications of redistribution

Redistribution policies, such as progressive taxation or social welfare programs, aim to reduce
inequality and promote equity. However, they may create disincentives for production and
investment, reducing overall efficiency. Economists debate the optimal balance between
redistribution and efficiency, recognising that some redistribution can enhance social welfare by
addressing extreme inequality.

Fill in the blank: Redistribution policies aim to reduce and promote equity.

-
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(@ TAXATION POLICIES

EXAMPLES OF REDISTRIBUTION POLICIES:

\

WELFARE PROGRAMS .)

EXAMPLES OF
1. DIRECT CASH TRANSFERS ———
1. PROGRESSIVE INCOME TAX P[I;LEIEIII?gI}'IAB)(%III?I‘:‘& Providing basic income or =V
Higher tax rates for higher e 'a conditional cash to
income brackets. e N @ households in need. @
WELFARE PROGRAMS
L ) 22> 2.UNEMPLOYMENT BENEFITS g
’ & Financial support for workers =»>
2. WEALTH & |HELP M
INHERITANCETAX (5 & . who have lost their jobs.
Taxes on accumulated ( 3 2 -
A58 or il ters bl % ®| \U GOAL: Reallocating resources |J | ¢ 2 gg&{%NSSECURITY
large fortunes. (from point A to point B in ’ Providingincome tothe  _2' @
=P context) to reduce inequality == elderly or disabled to ‘
3. CORPORATE TAX d and provide a safety net, reduce poverty. i |
(Redistributive) increasing social welfare.
Ensuring large profitable firms L gDﬂEﬁ'ﬂSﬁ%ﬁEBgIDIES
patyjlt.he" f%" share to fund (Free services, as in <IMAGE 3) £—ZmN—
pHBiicgogas Vouchers or direct provision |2
4. EXCISE TAX to ensure universal access.
on Luxury Goods _ /% 5. FOOD & HOUSING
Higher taxes on high-end 2ol J - - 3 ASSISTANCE (e.0. SNAP °
2:22 ;gl glgg;lcsir:nnglﬁgn TAX hPoverty reduction, i B/ Rent subsidies, from <IMAGE 45) | @)
>, | enhanced stability, and a = Vouchers to ensure basic needs.

Sl =uerle EVEte. more equitable society

OER EDUCATIONAL RESOURCE Y,

Box 3.3 Examples of redistribution pelicies

o Progressive taxation

o Social welfare programs

e Subsidies for low-income households

3.3.3 Welfare economics and government intervention

Governments play a crucial role in balancing efficiency and equity. Interventions may include
taxation, subsidies, regulation, and public goods provision. Welfare economics provides the
framework for evaluating these policies, asking whether they improve overall social welfare.
While intervention can correct market failures and reduce inequality, excessive intervention may
distort incentives and reduce efficiency.

Fill in'the blank: Welfare economics provides a framework for evaluating whether government
policies improve overall welfare.

-
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OER GOVERNMENT BALANCING ACT:
RESOURCE = EFFICIENCY & EQUlTY IN WELFARE ECONOMICS '
" EFFICIENCY " THE ECONOMIC TRADE-OFF | EQUITY
2 ) (MAXIMIZING TOTAL E SACRIFICING (FAIR DISTRIBUTION

AT

Reduced Falr Reduced
Income Gaps  Access Poverty

Frontler {

Optimal Minimized Market Paret
Production Waste Optimality

\ EFFICIENCY 7
(MAXIMIZING TOTAL ECONOMIC SURPLUS)

EQUITV

A q
L\ ECONOMIC SURPLUS) 5153% GRRESOURCES]
- S / o) g
‘o -/ ZONE OF :‘I—I> Qe
= X Efficiency" | TRADE-OFF '\ [ /A\ |l /8\ \'\
= i o Equi .B = ﬂ
(o]

Kf ~ EQUITY _ /
(FAIR DISTRIBUTION OF RESOURCES)

GOVERNMENT

INTERVENTION
SPENDING

POLICY TOOLS \ g'sugsipies

2
DISTORTIONS INCENTIVES REDISTRIBUTION PUES
OER S tinfuimeation BALANCING THROUGH REDISTRIBUTION improve famess & access. (O]
Image showing government balancingscales of efficiency and equity through policy tools. Plate
3.1 Government intervention in welfare economics

Pilot questions 3.3
1. What is the main conflict between efficiency and equity?

2. Fill in the blank: Efficiency focuses on maximising total output, while equity focuses on
distribution.

3. Give two examples of redistribution policies.
4. Fill in the blank: Redistribution policies aim to reduce

5. How does welfare economics help evaluate government intervention?

Series Summary

In this Series, we explored the foundations of welfare economics and its role in evaluating
economic outcomes. We began by defining welfare economics as the study of efficiency and
equity in resource allocation, and examined Pareto efficiency as a benchmark for optimality. We
also identified the conditions required for efficiency in consumption, production, and product
mix, highlighting how these ensure the economy operates on the Pareto frontier.

Next, we studied social welfare functions (SWFs), which aggregate individual preferences into
measures of overall welfare. We compared the utilitarian approach, which seeks to maximise
total utility, with the Rawlsian approach, which emphasises fairness by focusing on the welfare
of the least well-off. We also discussed the challenges of aggregation, including interpersonal
comparisons of utility and Arrow’s impossibility theorem.

3
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Finally, we examined the trade-offs between efficiency and equity, recognising that policies
designed to improve fairness may reduce efficiency, while efficiency-maximising policies may
worsen inequality. We analysed the role of redistribution policies such as progressive taxation
and welfare programs, and considered how governments intervene to balance efficiency and
equity. Welfare economics provides the framework for evaluating whether such interventions
enhance overall social welfare.

By the end of this Series, you should now be able to define welfare economics, explain Pareto
efficiency, understand social welfare functions, analyse efficiency-equity trade-offs, and evaluate
the role of government intervention in promoting welfare.

Glossary of Terms

o Waelfare economics: A branch of economics that evaluates economic outcomes in terms
of efficiency and equity to maximise social well-being.

o Social welfare: The overall well-being of society, considering both total output and
fairness in distribution.

o Pareto efficiency: A situation where no individual can be made better off without
making someone else worse off.

o Pareto frontier: The set of all allocations that are Pareto efficient, representing the
boundary of possible efficiency gains.

o Efficiency in consumption: A condition where goods are allocated among consumers so
that no reallocation can improve one consumer’s welfare without harming another.

o Efficiency in production: A condition where resources are allocated so that increasing
the output of one good necessarily reduces the output of another.

o Efficiencyin product mix: A condition where the mix of goods produced reflects
consumer preferences.

e Social welfare function (SWF): A mathematical or conceptual tool that aggregates
individual preferences into a measure of overall social welfare.

o Utilitarian approach: A social welfare function that seeks to maximise the sum of
individual utilities, focusing on total happiness.

o Rawlsian approach: A social welfare function that seeks to maximise the welfare of the
least well-off individual, emphasising fairness.

o Interpersonal comparisons of utility: The challenge of comparing levels of satisfaction
or happiness across different individuals.

e Arrow’s impossibility theorem: A theorem showing that no aggregation rule can satisfy
all fairness criteria simultaneously when combining individual preferences.
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o Efficiency-equity trade-off: The tension between maximising total output (efficiency)
and ensuring fair distribution (equity).

o Redistribution policies: Government measures such as progressive taxation and welfare
programs designed to reduce inequality.

e Government intervention: Actions taken by the state (taxation, subsidies, regulation,
public goods provision) to balance efficiency and equity and improve social welfare.

Concept Check Questions [Series 3]

Objective Questions
1. Welfare economics evaluates economic outcomes in terms of: a) Production only b)
Social welfare ¢) Market prices d) Government revenue (Linked to SLO 3.1)

2. Fill in the blank: A situation where no one can be made better off withoutmaking
someone else worse off is called efficiency. (Linked to SLO 3.2)

3. Which social welfare function focuses on maximising the welfare of the least well-off
individual? a) Utilitarian b) Rawlsian c) Pareto.d) Market-based (Linked to SLO 3.3)

4. Fill in the blank: Redistribution policies aim to reduce and promote equity.
(Linked to SLO 3.4)

5. Which of the following is an example of government intervention to promote welfare? a)
Progressive taxation b) Monopoly pricing ¢) Free market competition only d) Price
discrimination (Linked to SLO 3.5)

Short-Answer Questions

6. Define welfare econoemics in your own words. (Linked to SLO 3.1)

7. What is Pareto efficiency, and why is it considered a benchmark in welfare economics?
(Linked to SLO 3.2)

8. Explain the difference between the utilitarian and Rawlsian approaches to social welfare.
(Linked to SLO 3.3)

9. Why does Arrow’s impossibility theorem present a challenge for aggregating

preferences? (Linked to SLO 3.3)

10. Give two examples of redistribution policies and explain their purpose. (Linked to SLO
3.4)

liong-Answer Questions
11.__ Analyse the trade-off between efficiency and equity in welfare economics. Provide
examples of how redistribution policies may affect efficiency. (Linked to SLO 3.4)

12. Evaluate the role of government intervention in welfare economics. Discuss how
taxation, subsidies, and regulation can improve or distort social welfare. (Linked to SLO 3.5)

Answers to Concept Check Questions [Series 3]
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Objective Questions
1. b) Social welfare

2. Pareto

3. b) Rawlsian

4. Inequality

5. a) Progressive taxation

Short-Answer Questions
6. Welfare economics is the study of efficiency and equity in resource-allocation to
maximise social welfare.

7. Pareto efficiency is a situation where no one can be made better off without making
someone else worse off. It is a benchmark because it indicates that all efficiency gains have been
exhausted.

8. The utilitarian approach maximises total utility, while the Rawlsian approach maximises
the welfare of the least well-off individual.

9. Arrow’s impossibility theorem shows that no aggregation rule can satisfy all fairness
criteria simultaneously, making preference aggregation inherently problematic.

10. Examples: Progressive taxation and social welfare programs. Their purpose is to reduce
inequality and promote equity.

Long-Answer Questions

11. Basic response: Efficiency ensures maximum output, while equity ensures fair
distribution. Redistribution/policies like progressive taxation improve equity but may reduce
efficiency by discouraging production. Value-added response: However, moderate
redistribution can enhance social welfare by addressing extreme inequality, improving social
stability, and fostering long-term productivity.

12. Basic response: Government intervention through taxation, subsidies, and regulation can
correct market failures and improve welfare. Value-added response: Yet, excessive intervention
may distort incentives, reduce efficiency, and create unintended consequences. Effective policy
requires balancing efficiency and equity to maximise overall social welfare.

Answers to Pilot Questions [Series 3]

Part3:1
1. Welfare economics evaluates efficiency and equity in resource allocation.

2. Social.

3. Pareto efficiency is when no one can be made better off without making someone else
worse off.

4. Pareto.
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5. Efficiency in consumption, efficiency in production, efficiency in product mix.

Part 3.2
1. A social welfare function aggregates individual preferences into overall social welfare.

2. Preferences.
3. The utilitarian approach maximises the sum of individual utilities.
4. Least.

5. Arrow’s impossibility theorem implies that no aggregation rule can satisfy all fairness
criteria simultaneously.

Part 3.3
1. Efficiency maximises total output, while equity ensures fair distribution; the two often
conflict.
2. Fair.

3. Progressive taxation and social welfare programs:
4. Inequality.

5. Welfare economics provides a framework to assess whether government policies improve
overall social welfare.

References and Attributions [Series 3]

o Foundations of welfare economics: Definitions of welfare economics, Pareto efficiency,
and conditions for efficiency adapted from open educational resources (OER) in
microeconomics and welfare theory.

o Social welfare functions: Concepts of utilitarian and Rawlsian approaches, and
challenges of aggregation referenced from OER-based texts in welfare economics and
social choice theory.

e Arrow’s impossibility theorem: Explanation adapted from OER sources in political
economy and social choice.

o Efficiency-equity trade-offs: Analysis of redistribution policies and government
mtervention drawn from OER economics and public policy resources.

lllustrations
o  Figure 3.1 Scope of welfare economics: Al prompt “Create a diagram showing efficiency
and equity as two pillars supporting welfare economics.”

e Box 3.1 Key features of Pareto efficiency: Al prompt “Create a text box listing key
features of Pareto efficiency.”
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e Table 3.1 Conditions for efficiency in welfare economics: Al prompt “Generate a table
showing conditions for efficiency in consumption, production, and product mix with
examples.”

o Figure 3.2 Aggregating preferences into a social welfare function: Al prompt “Create a
diagram showing individual utility curves feeding into a single social welfare curve.”

e Box 3.2 Comparison of utilitarian and Rawlsian approaches: Al prompt “Create a text
box comparing utilitarian and Rawlsian approaches to social welfare functions.”

o Table 3.2 Challenges in aggregating preferences: Al prompt “Generate a table showing
challenges in aggregating preferences into a social welfare function with examples.”

o Figure 3.3 The efficiency-equity trade-off: Al prompt “Create a diagram showing
efficiency and equity curves intersecting, with a highlighted trade-off zone.”

e Box 3.3 Examples of redistribution policies: Al prompt “Create a text box listing
examples of redistribution policies such as taxation and welfare programs.”

e Plate 3.1 Government intervention in welfare economics: Al prompt “Illustrate
government balancing scales of efficiency and equity using policy tools like taxation and
subsidies.”
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Series 1: Externalities and Pareto Optimality
Series 2: Game Theory in Economic Analysis
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Suggested Outline
4.1 The Concept of Social Welfare Functions
e 4.1.1 Definition and purpose of SWEs
e 4.1.2 Role in welfare economics
e 4.1.3 Limitations and challenges
4.2 Philosophical Approaches to Social Welfare
e 4.2.1 Utilitarian approach (maximising total utility)
e 4.2.2 Rawlsian approach (maximising welfare of the least well-off)
e 4.2.3 Other perspectives (€.g:, egalitarian, libertarian)
4.3 Aggregating Individual Preferences
e 4.3.1 Methods of aggregation
o [ 4.3.2 Arrow’s impossibility theorem

e 4.3.3 Implications for social choice and policy

Introduction

Social welfare functions (SWFs) lie at the heart of welfare economics because they provide a
systematic way of evaluating the well-being of society as a whole. While efficiency benchmarks
such as Pareto optimality tell us whether resources are allocated without waste, they do not
address fairness or justice. SWFs bridge this gap by aggregating individual preferences into a
collective measure of welfare, allowing economists and policymakers to compare different

allocations and judge which outcomes are socially preferable.

R
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The study of SWFs is not purely technical; it is deeply philosophical. Different approaches
reflect different views of justice and fairness. For example, the utilitarian approach seeks to
maximise the sum of individual utilities, treating all individuals equally in terms of their
contribution to total welfare. By contrast, the Rawlsian approach emphasises fairness by
focusing on the welfare of the least well-off, ensuring that improvements benefit those at the
bottom of the distribution. Other perspectives, such as egalitarian or libertarian views, add
further nuance to the debate.

A central challenge in welfare economics is the aggregation of preferences. Individuals differ in
their tastes, values, and priorities, and combining these into a single measure of social welfare is
fraught with difficulties. Arrow’s impossibility theorem famously demonstrates that no
aggregation rule can satisfy all desirable fairness criteria simultaneously, highlighting the
limitations of collective decision-making. Despite these challenges, SWFs remain a vital tool for
guiding policy, particularly in areas such as taxation, redistribution, and public goods provision.

This Series will therefore deepen your understanding of:
e The concept and role of social welfare functions in welfare economics.
e The philosophical foundations of utilitarian, Rawlsian, and other approaches.
e The technical and ethical challenges of aggregating individual preferences.
e The implications of SWFs for policy design and collective choice.

By the end of this Series, you will be able to critically evaluate how different approaches to
social welfare shape economic policy and understand the trade-offs involved in balancing
efficiency, equity, and fairness.

Series Learning Outcomes
Upon completing this Series, you should be able to:
e SLO 4.1 define social welfare functions and explain their role in welfare economics,

e SLO 4.2 compare utilitarian, Rawlsian, and other philosophical approaches to social
welfare,

e ' SLO 4.3 describe the challenges of aggregating individual preferences, including
Arrow’s impossibility theorem,

o SLO 4.4 evaluate the implications of social welfare functions for policy and collective
decision-making.

43 Fhe Concept of Social Welfare Functions
4.1.1 Definition and purpose of SWF's

A social welfare function (SWF) is a framework in welfare economics that aggregates
individual preferences or utilities into a single measure of collective well-being. It allows
economists and policymakers to evaluate different allocations of resources and determine which

R
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outcomes are socially preferable. The purpose of SWFs is to provide a systematic way of
balancing efficiency and equity when assessing economic policies.

Fill in the blank: A social welfare function aggregates individual into a measure of
collective well-being.

[
—— FROM INDIVIDUAL UTILITY TO SOCIAL WELFARE —

STEP 1: INDIVIDUAL UTILITY FUNCTIONS (<> inspired)

PLAYER A (Up) PLAYER B (Ug)
Ua(X) Ug(Y)
= , : Data calculated =
= ; “ foreachY=Yor =
1 possible state :
Cardinal .Uti.lity i i - I " Carqinal
J<> description) Good X > Good Y > Utility )

Calculated the

B aggregation of
a social welfare

(<=> inspired).

Data eeviam for
eachh aggregation A

W=f(U,U, ..., U,
e

SOCIAL PLANNER
VALUES

S =
[ SWFAGG

(" RAWLSIAN SWF )
A W=f(U, Ug) Wi (W =min(U)
® utility | = Goal: Maximize W, > ma‘;ﬁ&g#mlw
a Utityisgoal | = Social Welfare W ~_ gy ofvostort
i o o (<> inspired). : W; ' . e .go
|Q(”<fif€c52 r%lsztarrliggtr:()m s _ Focus on inequality
p i (<> comparison) i
SOCIAL a Focus on inequality
INDIFFERENCE = X (<!> comparison)
CURVES = SOCIAL
INDIFFERENCE W,
CURVES.

L U, (Player A's Utility) Kj HE) l

Figure 4.1 Social welfare function as an aggregator of preferences

4.1.2 Role in welfare economics

SWFs play a central role in welfare economics by moving beyond efficiency benchmarks like
Pareto optimality. While Pareto efficiency ensures no one can be made better off without
harming another, it does not address fairness. SWFs incorporate value judgments about
distribution, enabling economists to compare allocations not only on efficiency but also on
equity.

R
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Fill in the blank: Pareto efficiency focuses on efficiency, while social welfare functions
incorporate judgments about distribution.

[

OER OER SUMMARY: THE ROLE OF SOCIAL WELFARE
FUNCTIONS IN WELFARE ECONOMICS

~ WHAT IS THE ROLE OF SOCIAL WELFARE FUNCTIONS? COEPTUA'— FLOW
‘_’ AGGREGATING PREFERENCES: Functions combine individual . ke

welfare levels (Uq, Uy, ..., U,) to create a single ranking of
social states.

[oonr=:==])
¥R * EVALUATING TRADE-OFFS: Provides a systematic framework for
Eﬁicﬁ&:y Ei

qity comparing social gains from increasing efficiency with social
losses from increasing inequality (<IMAGE 1> inspired).

Policy Toolkit | * INFORMING PUBLIC POLICY: Helps economists and
policymakers determine which public actions and
resource allocations are socially desirable. SOCIAL AGGREGATOR
L tax reform or subsidy programs, <IMAGE 1> inspired) (<IMAGE 0> inspired)

* DEFINING SOCIAL VALUES:
S = Translates explicit philosophical and ethical judgments about
pianNer  distribution and rights into measurable, comparable goals.

&+ IDENTIFYING OPTIMAL STATES: /
@) Enables the search for “Social Welfare Maxima” and the ideal = )
' distribution of resources (<-> style maxima). &
\ ) OER @

Box 4.1 Role of SWFs in welfare economics

Taxation Subsidies Voting

N\ SOCIAL
INDIFFERENCE
CURVES _

e Provide a measure of collective welfare
e Balance efficiency and equity
e Guide policy evaluation and design
4.1.3 Limitations and challenges
Despite their usefulness, SWFEs face significant challenges:

o Interpersonal comparisons of utility: It is difficult to compare satisfaction across
individuals.

o Value judgments: SWFs require assumptions about fairness and justice, which may be
subjective.

e Arrow’s impossibility theorem: Demonstrates that no aggregation rule can satisfy all
fairness criteria simultaneously.

These limitations highlight the complexity of designing policies that balance efficiency and
equity.

Fill in the blank: Arrow’s impossibility theorem shows that no aggregation rule can satisty all
desirable criteria simultaneously.

R
Col | A-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



LIMITATION & TITLE

DESCRIPTION

KEY THEOREM /

ATIONS OF SOCIAL WELFARE FUNCTIONS

EXAMPLES / ILLUSTRATIONS

(OER Diagram)
SOCIAL

CONCEPT CONSEQUENCE
Voting paradoxes with 3+ voters
UNACCEPTABLE No perfectly fair and * Dictatorship ariqd%+ options (A, B, C). Society must trade
) CONDITIONS complete Social * Pareto Efficiency g g A X>Y>Z SRt | iftte.ornitTe
Arrow's Impossibility Vé&?re Eu?ction . ITIA o (B;f ;:)Z(Z)é = fé’:.',?t' tal conditions
1 L] .
Theorem (<omparison) ( ) edsts. asivity No option is universally preferred.
B, i ; A voter truly prefers Option C
STRATEGIC gy, Individuals hidetrue | gyrateqy-proofness | (E=] (lastin ong)pso they vote for | Social preference
VOTING 8D preferences to o ; = pojle), sodtiey g
b > prete late th ial |18 impossible for o=@ their second choice, Option B, | doesn’t accurately
Gibbard-Satterthwaite | Manipulatethe social | non.gictatorial rules. | ‘yyeys 1 Prevent their feast choice, | reflect public will.
Theorem outcome. tactical OPtion A, from winning.
’ Two voters: one slightly
L PREFERENCE SWFs often measure | Aggregation cannot prefers X>Y, the other Intense minority
INTENSITY rank (ordinal), not how | account for_ desperately prefers Y>X. | needs can be
'Cardinal vs. Ordinal strongly preferences | differencesin SWF treats both equally, | overlooked.
Utility' are held. intensity. ‘o° to social preference X>Y.
7 YN
&/ Designing policy for
INFORMATION Gathering true utilties | swrs require heiticare (49 of No ‘objective' social
& VALUES complex and normative. | exolicit or implicit environmental goals (@) "o [g= | choice exists;it
'Informational & Value judgments are | gthical stances. Values (liberty vs common good) € ?epends T normative
ramework.

Ethical Constraints' &3

inherent.

disagree, which a mathematical
formula can't resolve objectively.

Table 4.1 Limitations of social welfare functions

Limitation

Interpersonal
comparisons

Value judgments

Arrow’s theorem

Pilot questions4.1

1. Whatis a social welfare function?

Description

Difficult to compare utility across
individuals

No perfect aggregation rule exists

Requires assumptions about fairness

OER

Example

Comparing happiness levels of two

people

efficiency

Choosing between equality and

Voting systems limitations

2./ Fill in the blank: A social welfare function aggregates individual

3. How do SWFs differ from Pareto efficiency?

satisfy all desirable

5. List two limitations of social welfare functions.

Fill in the blank: Arrow’s impossibility theorem shows that no aggregation rule can
criteria simultaneously.
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4.2 Philosophical Approaches to Social Welfare

4.2.1 Utilitarian approach

The utilitarian approach to social welfare is rooted in the philosophy of Jeremy Bentham and
John Stuart Mill. It seeks to maximise the sum of individual utilities, treating each person’s

welfare as equally important. In this framework, the best allocation of resources is the one that
produces the greatest total happiness or satisfaction.

Fill in the blank: The utilitarian approach seeks to maximise the sum of individual

[

KEY FEATURES OF THE UTILITARIAN APPROACH TO SOCIAL WELFARE

o OBJECTIVE: MAXIMIZE TOTAL UTILITY ¢

o CORE UTILITARIAN ELEMENTS -

ACHIEVE THE GREATEST CONSEQUENTIALISM  WELFARISM IMPARTIALITY ~ AGGREGATIONISM
TOTAL HAPPINESS POLICIES JUDGED SOCIALGOODIS = EVERYONE'S WELL- ~ SOCIETY'S WELFARE
or satisfaction for BY THEIR RESULTS. DEILEI;R“I\;I'IISJS‘I\)LBY VALUBE%H%% bsA i 1S SUMMED UTILITIES.
all individuals. $ g el : e + &+
’ ~D u&%
- -
U MAXTOTAL ﬂ CMD
WELFARE | POOL OF UTILITY

o

o POLICY ASSESSMENT & UTILITY o INCOME REDISTRIBUTION & EQUITY e COMMON CRITICISMS

MEASURES WELFARE BASED ON SUPPORTS REDISTRIBUTION DUE TO ¢ 1 FOCUS ON TOTAL UTILITY CAN
SATISFACTION LEVELS. AIMS TO MINIMIZE glE:%g\ll\llgg MARGINAL UTILITY 4 OVERLOOK INDIVIDUAL RIGHTS.
AND MAXIMIZE LIVES SAVED. . (@) JUSTIFIES UNEQUAL
BENERIT: A poor person gains DISTRIBUTIONS FOR &WARNING
‘l moresatisfactionthan =\ AHIGHER TOTALSUM. | sy
/ a wealthy person ' e.g,, Rawlsian
- .‘\ 2 ‘ from an extra altgernative focuses =
SUFFERING dollar. _ on the least-well-off.
\_ /

*Based on common Utilitarian Social Welfare summaries.

Box 4.2 Key features of the utilitarian approach
e Focus on total utility
Treats all individuals equally

e Best outcome = greatest sum of happiness

4.2.2 Rawlsian approach

The Rawlsian approach, inspired by philosopher John Rawls, emphasises fairness and justice. It
focuses on maximising the welfare of the least well-off individual in society. This approach is
based on the principle of the “veil of ignorance,” where individuals design rules without
knowing their own position in society, leading to policies that protect the most disadvantaged.

Fill in the blank: The Rawlsian approach focuses on maximising the welfare of the
well-off individual.
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I. BEFORE THE VEIL Il. BEHIND THE VEIL OF IGNORANCE Ill. AFTER THE VEIL
(Individuals outside the (The Onglnal Position) (Society under agreed rules)
Original Position)

Wealthy, What social
Healthy ru|es will benefit
me most?

VEIL OF IGNORANCE

Weallhy 0 What if | am FAIR OPPORTUNITY
Healthy iflendu talented? I'll need
p incentives. The rules must

poor and sick, |

need a safety net, be fair, no matter

my place.

Difference Principle:
Benefiting the
least-advantaged

BASIC FAIR THE
LIBERTIES ~ EQUALITY OF  DIFFERENCE
Individuals design rules and FORALL _OPPORTUNITY _ PRINCIPLE
a Social Welfare Function . ol
WITHOUT knowing their:
SOCIAL POSITION, TALENTS,
WEALTH, HEALTH, RACEH,

OR GENDER.

Talented
Educated

RATIONAL CHOICE behind the VEIL
of IGNORANCE results in a JUST
SOCIETY that prioritizes the weifare
of the least-advantaged (Maximin).

Unskilled,
Unemployed

Figure 4.2 Rawlsian fairness principle
4.2.3 Other perspectives

Beyond utilitarian and Rawlsian approaches, other philosophical perspectives influence social
welfare functions:

o Egalitarian approach: Seeks equal distribution of resources, prioritising equality over
efficiency.

e Libertarian approach: Emphasises individual freedom and minimal government
intervention, focusing on voluntary exchanges.

o Capabilities approach (Amartya Sen, Martha Nussbaum): Focuses on individuals’ real
freedoms and opportunities to achieve well-being, not just utility or resources.

These perspectives highlight the diversity of views on what constitutes a “fair” and “just”
society.

Fill in the blank: The capabilities approach focuses on individuals’ real and
opportunities to achieve well-being.

-
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COMPARATIVE OVERVIEW OF PHILOSOPHICAL APPROACHES TO SOCIAL WELFARE

(e.g., Jeremy Bentham,
John Stuart Mill)

‘utility’ or happiness)

money has diminishing
marginal utility)

‘utility’ or satisfaction)

of infrastructure projects
to maximize overall gain)

APPROACH & KEY CORE PRINCIPLE / VIEW ON PRIMARY METRIC | EXAMPLE: GOVERNMENT KEY CRITICISM
PROPONENTS DEFINITION OF JUSTICE |REDISTRIBUTION & EQUITY | (How Welfare is Measured) | POLICY APPLICATION
& ®= A,
Qe @ 5[s &5 & lall @ = iy
UTILITARIAN (e.g, maximizetotal | (9., highly redistributive; | (e.g,,total or average | (.. cost-benefit analysis | (e.q., ignores individual

rights; can justify
unfairness to a minority)

(e.g., Justice as Fairness;

(e.g., extensive

(e.g., a progressive tax

(e.g., too focused on the

RAWLSIAN Difference Principle: | redistribution, guided by | , (¢:9- utility of the system with a high worst-off, neglects
(John Rawls) benefit the least _,_ |'maximin’ rule from behind | 'éast-well-off person) guaranteed basic vl efﬁceigncy)
advantaged) éIé a 'Veil of Ignorance’) income/social safety net)
EGALlTARIAN (e.g., full equality of (e.g., comprehensive; (e.g., equality in (eg., Smc‘ a".d complete (e.g., stiﬂes‘ indiviqual
(Sva"?usr'fe'ﬂ")A;znan{g outcomes, opportunity, | equalizes all relevant | outcomes, feSOUaCTS. or p“'g:fu?a'}?(;g%:‘%r all deffffonl and mclentlve;
en (partially), Rona 20 t: = rimary goods) s ifficult to implement
prorkin) or resources) @ ) aspects) E%' primary g healthcare) g& 7 :
LIBERTARIAN (e.g., entitlement to what | (e.g., minimal or none; | (e.g,, individual freedom (e.g., a flat tax for (e.g. |eatlis to extreme
one legitimately only to protect and voluntal essential functions like inequality; ignores
(e.g., Robert Nozick) acquires; individual property rights and transactiong [6) police, courts, and historical injustice and
freedom is paramount) contracts) 459 = defense) initial disadvantage)
©.g., opportunity to (e.g, targeted (e.g., a set of central (e.g., universal basic (e.g., difficult to
CAPABILITIES agh?evqumcﬁoniyngs' redistribution; focus on | human capabilities (e.g. | education, vocational | measure, define, and
(Amartya Sen, Martha one values; expand creating essential (e.g., life, health, senses, | training, access to health | compare capabilities)
Nusshaum) positive freedom) conditions and affiliation)) %. care and clean water, and F
% opportunities) piote social safety nets) (= §

*This table is an educational overview. Consult original sources for depth.

Approach

*OER Commons licensed for reuse. ﬂ

Table 4.2 Philosophical approaches to social welfare

Focus

Utilitarian Maximise total utility

Rawlsian

Welfare of least well-off

Egalitarian Equal distribution

Libertarian Individual freedom

Example

Tax policy to maximise overall happiness

Welfare programs for disadvantaged groups

Equal access to education

Minimal taxation, voluntary exchange

Capabilities Real freedoms and opportunities Policies ensuring access to healthcare and education

Pilot questions 4.2

1. ~What does the utilitarian approach seek to maximise?

2.

well-off.

opportunities.

Do)

What is the principle of the “veil of ignorance?

Fill in the blank: The capabilities approach focuses on individuals’ real

Fill in the blank: The Rawlsian approach focuses on maximising the welfare of the

and

Name two other perspectives on social welfare besides utilitarian and Rawlsian.
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4.3 Aggregating Individual Preferences

4.3.1 Methods of aggregation

Aggregating individual preferences into a collective decision is one of the most challenging tasks
in welfare economics. Common methods include:

e Voting systems: Majority rule, plurality, or ranked-choice voting.

o Utility aggregation: Summing individual utilities (utilitarian approach).

e Social choice rules: Formal mechanisms for combining preferences into a social welfare

function.

Each method attempts to reflect the collective will, but they differ in fairness, efficiency, and

susceptibility to manipulation.

Fill in the blank: Aggregating preferences often requires mechanisms such as

or utility aggregation.

systems

[
METHODS OF PREFERENCE AGGREGATION IN WELFARE ECONOMICS.
o =)
i 7 2 ¢ INDIVIDUAL PREFERENCES :} M~ N
: (Ordinal or Cardinal) 5 BN AT 3
v v v =
1. VOTING SYSTEMS 2 UTILITY AGGREGATION 3. SOCIAL CHOICE RULES
ten 2= (Ordinal) JAlETeD P : (Cardinal) (General Framework)
0 g SE | 3ES % Je i | Z ‘ ‘
r ; ) ; 1 ‘ ARROW'S IMPOSSIBILITY THEOREM
PFL.URI'\DLITY BORDA :vus;/c\)t:: 3%’.'21'1?52 WEIGHTED  MAXIMIN S t 1
t-Past- i 22
(trllres-Poast) el (IRV) (Utilitarian) UTILI"ES ekl ;.:i‘. KP ‘T’
J 2. Dictatorship ~ Pareto A
{CONRGRCETMETHOR SW=Uy+Uy+... 3 no| NO__|violate | mET
SOCIALC ‘ Utility
PREFERENCE
SOCIAL CHOICE || SOCIAL WELFARE OPTIMAL CONSISTENT
&A:'(':“fg Or(Option A wins) SCORE  °" ALLOCATION || SOCIALORDERING 'MPOSSIBILITY
(. TN ‘ SN, J
_,[SOCIAL PREFERENCE or SOCIAL CHOICE },_
|- WELFARE ECONOMICS (Final Decision) PUBLIC DECISION-MAKING |

Figure 4.3 Methods of preference aggregation

4.3.2 Arrow’s impossibility theorem

Kenneth Arrow’s impossibility theorem is a cornerstone of social choice theory. It states that no
aggregation rule can simultaneously satisfy all desirable fairness criteria (such as non-
dictatorship, universality, independence of irrelevant alternatives, and Pareto efficiency). This
means that designing a perfect system for aggregating preferences is impossible.

R
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Fill in the blank: Arrow’s impossibility theorem shows that no aggregation rule can satisfy all
desirable criteria simultaneously.

/ \

ARROW'S FAIRNESS CRITERIA (Conditions for Social Choice Theory)

* INTRODUCTION: Arrow's Impossibility Theorem, formulated by economist Kenneth Arrow, identifies several essential fairness
criteria (conditions) that a rational and just social choice method should ideally satisfy when aggregating individual preferences into a
group decision.

= 1. UNRESTRICTED DOMAIN (Universal Scope)
o Description: The social choice method must produce a valid group decision for any possible profile of individual preferences.
o Fairness: It cannot rule out certain preference combinations in advance,
i 2. NON-DICTATORSHIP
o Description: No single individual's preferences can determine the group choice regardless of what everyone else wants.
o Fairness: It guarantees that the decision is not a reflection of only one person's power.
-I- 3. PARETO EFFICIENCY (Unanimity)
° Description:B If every individual in the society prefers option A over option B, the social choice method must also prefer option A
over option B.
o Fairness: It ensures that the group will not make a choice that everyone considers worse than an alternative.
2+ 4. INDEPENDENCE OF IRRELEVANT ALTERNATIVES (lIA)
o Description: The social ranking of two alternatives (say, A and B) should only depend on individuals' relative rankings of A and B,
and should not be affected by changes in their preferences regarding other ‘irrelevant’ options (say, C).
o Fairness: It prevents strategic voting and focuses the choice only on the relative merits of the options at hand.
~/ 5. MONOTONICITY (Optional, often included)
o Description: If an option is ranked higher by an individual, that option should not be ranked lower by the social choice method (all
else being equal).
o Fairness: It aligns social choice with individual support.
* THE IMPOSSIBILITY: Arrow's theorem proves that no rank-order social choice method can simultaneously satisfy all four (or five) of
\ these criteria (given a large enough society and choices).

4

Box 4.3 Arrow’s fairness criteria
o Non-dictatorship: No single individual determines outcomes.
o Universality: All preferences are considered.

e Independence of irrelevant alternatives: Choices should not be affected by irrelevant
options.

o Pareto efficiency: If everyone prefers one option, it should be chosen.
4.3.3 Implications for social choice and policy

The impossibility theorem highlights the limitations of collective decision-making. Policymakers
must accept trade-offs when designing systems to aggregate preferences. For example:

o Voting systems may reflect majority preferences but ignore minority voices.
o  Utility aggregation may maximise efficiency but overlook fairness.
o  Social welfare functions require value judgments about equity and justice.

Despite these challenges, aggregation remains essential for democratic governance and policy
design. Welfare economics provides tools to evaluate these trade-offs and guide collective
choices.
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Fill in the blank: Policymakers must accept

preferences.

[

when designing systems to aggregate

IMPLICATIONS OF PREFERENCE AGGREGATION METHODS
FOR POLICY IN WELFARE ECONOMICS

METHOD POLICY IMPLICATIONS STRENGTHS LIMITATIONS
; ; - « Risk of Tyranny of the $
Policy often reflects the will of 51% | ¢ Legitimate, easy to R T
vl\&l)llgngY but may ignore a 49% minority. understand. a zlla'{%rcl)ty' (te.g., Eab) )
(MAJ ) Tends toward ‘populist' solutions. | » Efficient. 3 Af_’r 5 W;ci%g:;:ibil?ty? )
VOTING Policies are more representative of | , a counts for full ranking. |e Vulnerable to strategic voting.
(BORDA COUNT) ggk?r?gr? ﬁg?&':fg;%?éee?el:mes_ » More stable choice. » May not pick Condorcet winner

(UTILITARIAN)

SUM OF UTILITES Z@

Resource allocation and policy
maximize the total or average
happiness. Supports redistribution
to where it adds most utility.

* Focuses on overall
well-being.
« Flexible.

« Difficult to measure and
compare utilities ()

 Can lead to extreme inequality

* |gnores distribution.

Policies prioritize improving the : * May hinder efficiency.

mme Om condition of the least advantaged, | & \ég%:gﬂ'gﬂe' ets « Extreme scenarios only,
( ) regardless of others. 3 2 ignores middle class.

2 ; ancy. | ® Difficult to value non-moneta
COST-BENEFIT Policies are chosen if monetized %léir;ggable, Sy, things. 4
ANALYSIS @ | benefits outweigh costs. « Good for projects. + Can disadvantage those with

’ less money.

oo B e s | Morecomprensve, | Do messre and slc
(based on Sen/Nussbaum) ‘ = | than utility. p gty l'e High information needs.

@0

OER Commons

Table 4.3 Implications of preference aggregation for policy

Method
Voting systems

Utility aggregation

Strength

Limitation

Reflect:-majority preferences May ignore minority voices

Maximises efficiency

Overlooks fairness

Social welfare functions Balances efficiency and equity Requires value judgments

Pilot questions 4.3

1. Name two methods of aggregating preferences.

2. Fill in the blank: Arrow’s impossibility theorem shows that no aggregation rule can
criteria simultaneously.

satisfy all desirable

3. List two fairness criteria from Arrow’s theorem.

4.  Fill in the blank: Policymakers must accept

aggregate preferences.

when designing systems to

5. What is the main implication of Arrow’s impossibility theorem for policy design?
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Series Summary

In this Series, we examined how welfare economics moves beyond efficiency benchmarks to
incorporate fairness and justice through social welfare functions (SWFs).

We began by defining SWFs as frameworks that aggregate individual preferences into a measure
of collective well-being. Their role in welfare economics is to balance efficiency with equity,
guiding policymakers in evaluating resource allocations. However, SWFs face limitations such
as the difficulty of interpersonal utility comparisons, reliance on value judgments, and the
constraints highlighted by Arrow’s impossibility theorem.

Next, we explored philosophical approaches to social welfare. The utilitarian approach seeks
to maximise total utility, treating all individuals equally. The Rawlsian approach emphasises
fairness by focusing on the welfare of the least well-off, guided by the principle of the “veil of
ignorance.” Other perspectives, including egalitarian, libertarian, and the capabilities approach,
broaden the debate by prioritising equality, freedom, or real opportunities for well-being.

Finally, we studied the aggregation of individual preferences, looking at methods such as
voting systems, utility aggregation, and social choice rules. Atrow’s impossibility theorem
demonstrated the inherent limitations of preference aggregation, showing that no system can
satisfy all fairness criteria simultaneously. Despite these challenges, aggregation remains
essential for collective decision-making, and welfare economics provides tools to evaluate trade-
offs between efficiency, equity, and justice.

Glossary of Terms

e Social welfare function (SWF): A framework in welfare economics that aggregates
individual preferences or utilities into a single measure of collective well-being.

e Collective well-being: The overall welfare of society, considering both efficiency and
fairness in distribution.

o Utilitarian approach: A philosophy that seeks to maximise the sum of individual
utilities,aiming for the greatest total happiness.

o Rawlsian approach: A philosophy that emphasises fairness by maximising the welfare
of the least well-off individual, based on the “veil of ignorance.”

e Veil of ignorance: A principle introduced by John Rawls, where individuals design rules
without knowing their own social position, leading to fairer outcomes.

o  Egalitarian approach: A perspective that prioritises equality in the distribution of
resources, often at the expense of efficiency.

o Libertarian approach: A perspective that emphasises individual freedom, voluntary
exchange, and minimal government intervention.

o Capabilities approach: Developed by Amartya Sen and Martha Nussbaum, it focuses on
individuals’ real freedoms and opportunities to achieve well-being, beyond utility or
resources.
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o Preference aggregation: The process of combining individual preferences into a
collective decision or social welfare measure.

e Voting systems: Mechanisms such as majority rule, plurality, or ranked-choice voting
used to aggregate preferences.

e Arrow’s impossibility theorem: A theorem in social choice theory showing thatno
aggregation rule can satisfy all desirable fairness criteria simultaneously.

o Fairness criteria (Arrow): Conditions such as non-dictatorship, universality,
independence of irrelevant alternatives, and Pareto efficiency.

e Trade-offs in policy design: The compromises policymakers must accept when
balancing efficiency, equity, and fairness in collective decision-making.

Concept Check Questions [Series 4]

Objective Questions
1. A social welfare function aggregates individual into a measure of collective
well-being. (Linked to SLO 4.1)

2. Which approach seeks to maximise'the sum of individual utilities? a) Rawlsian b)
Utilitarian c) Egalitarian d) Libertarian (Linked to SLO 4.2)

3. Fill in the blank: The Rawlsian approach focuses on maximising the welfare of the
well-off individual. (Linked to SLO 4.2)

4. Which theorem demonstrates that no aggregation rule can satisfy all fairness criteria
simultaneously? (Linked to SLO 4.3)

5. Fill in the blank: Policymakers must accept when designing systems to
aggregate preferences. (Linked to SLO 4.4)

Short-Answer Questions
6. Define asocial welfare function in your own words. (Linked to SLO 4.1)

7. Explain how SWFs differ from Pareto efficiency. (Linked to SLO 4.1)
8. What is the principle of the “veil of ignorance” in Rawlsian theory? (Linked to SLO 4.2)

9. Name two other perspectives on social welfare besides utilitarian and Rawlsian. (Linked
to SLO 4.2)

10. List two fairness criteria from Arrow’s impossibility theorem. (Linked to SLO 4.3)

Long-Answer Questions
11. Compare and contrast the utilitarian and Rawlsian approaches to social welfare. Discuss
their strengths and weaknesses in policy design. (Linked to SLO 4.2)

12. Analyse the implications of Arrow’s impossibility theorem for collective decision-
making. How should policymakers respond to these limitations? (Linked to SLO 4.3, SLO 4.4)
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13.

Evaluate the role of preference aggregation methods (voting systems, utility aggregation,

social choice rules) in democratic governance. Provide examples of their strengths and
limitations. (Linked to SLO 4.4)

Answers to Pilot Questions [Series 4]

Part 4.1
1. A social welfare function is a framework that aggregates individual preferences or
utilities into a measure of collective well-being.
2. Preferences.
3. SWFs differ from Pareto efficiency because they incorporate value judgments about
fairness and distribution, not just efficiency.
4. Fairness.
5. Limitations include interpersonal comparisons of utility and Arrow’s impossibility
theorem.
Part 4.2
1. The utilitarian approach seeks to maximise'the sum of individual utilities.
2. Least.
3. The “veil of ignorance” is a principle where individuals design rules without knowing
their own social position, ensuring fairness.
4. Freedoms.
5. Egalitarian and libertarian perspectives (also capabilities approach).
Part 4.3
1. Voting systems and utility aggregation.
2. Fairness.
3. Non-dictatorship,and independence of irrelevant alternatives (others include universality
and Pareto efficiency).
4. Trade-offs.
5. The main implication is that no perfect aggregation system exists, so policymakers must

accept compromises when designing collective decision-making rules.

References and Attributions [Series 4]

Foundations of social welfare functions: Definitions of SWFs, their role in welfare
economics, and limitations adapted from open educational resources (OER) in
microeconomics and welfare theory.
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o Philosophical approaches: Utilitarian and Rawlsian perspectives referenced from OER-
based texts in welfare economics and social choice theory; egalitarian, libertarian, and
capabilities approaches adapted from OER philosophy and development economics
resources.

o Preference aggregation: Methods of aggregation and Arrow’s impossibility theorem
explained using OER sources in social choice theory and political economy.

o Policy implications: Examples of redistribution, fairness criteria, and collective choice
challenges drawn from OER economics and public policy materials.

Illustrations and Prompts
o Figure 4.1 Social welfare function as an aggregator of preferences: Al prompt “Create a
diagram showing multiple individual utility curves feeding into a single social welfare
curve.”

e Box 4.1 Role of SWFs in welfare economics: Al prompt “‘Create a text box listing the role
of social welfare functions in welfare economics.”

e Table 4.1 Limitations of social welfare functions: Al prompt “Generate a table showing
limitations of social welfare functions with examples.”

e Box 4.2 Key features of the utilitarian approach: Al prompt “Create a text box listing key
features of the utilitarian approach to social welfare.”

o Figure 4.2 Rawlsian fairness principle: Al prompt “Create a diagram showing the
Rawlsian veil of ignorance, with individuals designing rules without knowing their social
position.”

o Table 4.2 Philosophical approaches to social welfare: Al prompt “Generate a table
comparing utilitarian, Rawlsian, egalitarian, libertarian, and capabilities approaches with
examples.”

o Figure 4.3 Methods of preference aggregation: Al prompt “Create a diagram showing
voting Systems, utility aggregation, and social choice rules as methods of preference
aggregation:”

e Box4.3 Arrow’s fairness criteria: Al prompt “Create a text box listing Arrow’s fairness
criteria in social choice theory.”

o Table 4.3 Implications of preference aggregation for policy: Al prompt “Generate a table
showing implications of preference aggregation methods for policy with strengths and
limitations.”
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Course code: ECO 402
Course title: Advanced Microeconomics 11
Course credit load: 2 Units

List of Series:

Series 1: Externalities and Pareto Optimality

Series 2: Game Theory in Economic Analysis

Series 3: Core Principles of Welfare Economics

Series 4: Social Welfare Functions and Preferences

Series 5: Equity, Distribution, and Developmental Applications
Suggested Outline

5.1 Equity and Welfare Economics

e 5.1.1 Defining equity in economic terms
e 5.1.2 Equity vs. efficiency trade-offs
e 5.1.3 Measuring equity (Lorenz curve, Gini coefficient)

5.2 Distribution of Income and Wealth

e 5.2.1 Patterns of inequality
e 5.2.2 Causes of unequal distribution
e 5.2.3 Policy tools for redistribution (taxation, transfers, subsidies)

5.3 Developmental Applications of Welfare Economics

e 5.3.1 Welfare economics and poverty reduction
e [ 5.3.2 Inclusive growth strategies
e 5.3.3Role of government and international institutions in promoting equity

Introduction

Equity and distribution are central concerns in welfare economics because they determine how
the benefits of economic activity are shared across society. While efficiency ensures that
resources are allocated without waste, equity ensures that outcomes are fair and just. The tension
between these two objectives lies at the heart of policy debates: should societies prioritise
maximising total output, or should they sacrifice some efficiency to achieve greater fairness?
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Equity is not only a moral or philosophical issue but also a practical one. Unequal distribution of
income and wealth can lead to social unrest, political instability, and slower long-term growth.
Welfare economics provides tools to measure inequality, such as the Lorenz curve and the Gini
coefficient, which help policymakers assess whether resources are distributed fairly.

Distributional concerns extend beyond income to include access to education, healthcare, and
opportunities. These factors shape the developmental trajectory of societies. Policies such as
progressive taxation, social transfers, and subsidies are designed to reduce inequality and
promote equity. However, these interventions often involve trade-offs, as they may reduce
incentives for productivity or distort market signals.

Developmental applications of welfare economics focus on how equity can.be promoted in ways
that foster inclusive growth and poverty reduction. This includes strategies to expand.access to
basic services, empower disadvantaged groups, and ensure that economic progress benefits all
members of society. International institutions and governments play a critical role in designing
policies that balance efficiency with equity, ensuring sustainable development.

By engaging with these themes, learners will gain a deeper understanding of how welfare
economics informs real-world policy debates on inequality, redistribution, and development.
This Series will equip you to critically evaluate the role of equity in.shaping economic outcomes
and to appreciate the importance of fairness in building resilient and inclusive societies.

Series Learning Qutcomes

Upon completing this Series, you should be able to:
e SLO 5.1 define equity and.explain its role in welfare economics,
e SLO 5.2 analyse the trade-offs between equity and efficiency,

e SLO 5.3 describe methods of measuring equity such as the Lorenz curve and Gini
coefficient,

e SLO 5.4 explain the causes of inequality and evaluate policy tools for redistribution,

e SLO 5.5 assess the developmental applications of welfare economics in poverty
reduction and inclusive growth.

5.1gquityand Welfare Economics
5.1.1 Defining equity in economic terms

Equity refers to fairness in the distribution of resources, opportunities, and outcomes across
society. Unlike efficiency, which focuses on maximising total output, equity ensures that
individuals have fair access to the benefits of economic activity. In welfare economics, equity is
often discussed alongside efficiency to evaluate whether policies achieve both productive
outcomes and just distributions.

Fill in the blank: Equity in economics refers to in the distribution of resources and
opportunities.
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( KEY FEATURES OF EQUITY IN WELFARE ECONOMICS j

}

e 3, NORMATIVE JUDGMENTS: o wm 4. MEASUREMENT DIFFICULTIES:

Recognizes that policies aimed at e ®RAa . Challenges arise in defining and
increasing equity (like progressive taxes) measuring ‘equity’ and ‘fairness' | &
may sometimes affect economic objectively compared to
(e.g., incentives). efficiency metrics.

1. FOCUS ON DISTRIBUTION: 2. NORMATIVE JUDGMENTS:
Assesses how social welfare and Involves value-based decisions about
economic resources are distributed @@ @ fairness and what a ‘just’ distribution
among individuals and groups. of resources and opportunities

looks like.

S

[ R
AT
R

vitarion o oM 3. EQUITY-EFFICIENCY TRADE-OFF: e B 6. POLICY IMPLICATIONS: o
cfuiiies  Utilizes different social welfare functions & ®  Guides government intervention
A to evaluate and compare outcomes, such through taxes, public goods, and
Rawisian @ as Utilitarian (total utility) vs. Rawlsian safety nets to reduce inequality and

the lowest figure NI

get the most gain N = Progressive taxes

(maximizes utility of least-well-off). = socialsenices  @ddress disadvantage.

*Based on standard welfare economics concepts.

Box 5.1 Key features of equity
o Fairness in distribution
o Access to opportunities
o Justice in outcomes
5.1.2 Equity vs. efficiency trade-offs

Efficiency and equity often conflict. Policies that maximise efficiency may lead to unequal
outcomes, while policies that promote equity may reduce incentives for productivity. For
example, progressive taxation redistributes income to promote fairness but may discourage high
earners from maximising output. Welfare economics provides a framework to analyse these
trade-offs and guide policy design.

Fill in the blank: Policies that promote equity may reduce for productivity.

-
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EFFICIENCY

(as GDP or Total Utility)

[
DIAGRAM OF THE EFFICIENCY-EQUITY TRADE-OF

A - | ~ !‘ | D 1 T \ .
EFFICIENCY-EQUITY ~ EQUITY-FOCUSED POL J
POSSIBILITY CURVE BALANCE ZONE - Progressive Taxes —»

\ OPTIMAL BALANCE: « Universal Healthcare —» .
! /" Hgh Efficiency and Equity - Education Funding —> T .2
i =) Better equity but
i provially less efficiency
; SOCIAL WELFARE
INEFFICIENT: ; IN[()IFFE?ENICE CUJ{VES
P i as in family might
Lg&vgf?cl:gz(/;y s value the two)
i ®
INEFFICIENT 1 INEFFICIENT ey \{\TY: N3 EFFICIENCY-FOCUSED POLICIES
: « Deregulation —»
h l#)W EQUITYhZ : L(:lw EFF|C|E{:|CY: / « Lower Taxes —» %
High Efficiency at the cost s High Equity at the cost s
of extreme inequality ' of extreme inefficiency Fre.e Marlfe-ts —> ey
i m=) High Efficiency, but
- > potentially less Equity
EQUITY

(as % of population with opportunities/fair outcomes)
Figure 5.1 Equity-efficiency trade-off curve

5.1.3 Measuring equity

Economists use tools to measure equity in distribution:

Lorenz curve: Graphical representation of income distribution, showing the cumulative
share of income held by different population groups.

Gini coefficient: A numerical measure of inequality, ranging from 0 (perfect equality) to
1 (perfect inequality).

These measures help policymakers assess whether resources are distributed fairly and design
interventions to reduce inequality.

Fill in the blank: The Lorenz curve shows the cumulative share of held by different
population groups.
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/

\

@COMP_I}RING MEASURES OF INCOME INEQUALITY: LORENZ CURVE & GINI COEFEICIENL

fg MEASURE

(=) DESCRIPTION

GRAPHICAL [~
REPRESENTATION =

Q) INTERPRETATION ¢l )

& POLICY USE

LORENZ
CURVE

Z

A graphical representation
showing the relationship
between population percentiles
and their share of total income.
It visually displays the degree
of inequality.

=00

Line of Perfect
Equality (45°)
N

+

N | LORENZ
pie2 | CURVE

Area B E

CUMULATIVE % OF INCOME

CUMULATIVE % OF POPULATION

The further the curve sags from the line
of equality, the greater the inequality.

Useful for visualizing the entire distribu-
ution and identifying specific points of
disparity (e.g., bottom 20% vs. top 20%).

AN
GINI ““ x5

A single mathematical value
derived from the Lorenz

A numerical value to compare
countries or track trends over time.

COEFFICIENT | Curve that quantifies the 2 Higher value = More inequality.
(GINI INDEX) overall level of inequality. It 0 Keg for benchmarking and assessing
is a ratio between 0 and 1 effectiveness of policies (e.g.,
: ’ 0to1 progressive taxes) globally.
- Lorenz Curve = Gini Coefficient | LORENZ CURVE: Captures detail;
\ ) (Visual & Detailed)  (Numerical & Summary) | reveals where inequality is high.
KEY Focuses on comparing the GINI COEFFICIENT: Simple summary;
_ type of information and 307 great for quick comparisons; but a
DIFFERENCES | /imitations of each measure. single number can hide complex
shapes (two countries with different
\_ PROS CONS distributions can have the same Gini)./

*This table provides an overview. For detailed analysis, refer to statistical tools and economic theory.

*An Educational Resource (OER)

Measure

Lorenz curve

Table 5.1 Measures of equity

Description

Gini coefficient Numerical measure of inequality

01

Range/Interpretation

Graphical representation.of.income distribution Perfect equality = diagonal line

0 = equality, 1 = inequality

Define equity clearlyEquity meansfairness in distribution of resources, opportunities, and outcomes

across society.

02

Contrast-.with efficiencyEfficiency maximises total output, while equity ensures fair access and justice in

outcomes.

03

Explain trade-offsPolicies promoting equity may reduce incentives for productivity, while efficiency may

increase inequality.

04

Introduce measurement toolsThe Lorenz curve and Gini coefficient are used to assess fairness in income

distribution.

Pilot questions 5.1

-
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1. What does equity mean in welfare economics?

2. Fill in the blank: Equity in economics refers to in the distribution of resources
and opportunities.

3. How do equity and efficiency conflict in policy design?

4. Fill in the blank: The Lorenz curve shows the cumulative share of held by
different population groups.

5. What does a Gini coefficient of 0 represent?

5.2 Distribution of Income and Wealth
5.2.1 Patterns of inequality

Income and wealth are rarely distributed evenly across society. Some individuals or groups
accumulate far more resources than others, leading to inequality. Economists study these patterns
to understand how economic growth affects different segments of the population. Inequality can
be measured by indicators such as income quintiles, wealth concentration, and global
comparisons.

Fill in the blank: Income and wealth are rarely distributed across society.
[
" INCOME DISTRIBUTION ACROSS POPULATION QUINTILES |
100% ((GINI COEFFICIENT: ~0.45 }— 45.0%

80% LORENZ CURVE
' (VISUAL INEQUALITY)

60%

40%

SHARE OF TOTAL INCOME (%)

20%

0, . | |/ [ \
= BOTTOM 20% SECOND 20% MIDDLE 20% FOURTH 20% TOP 20%
(QUINTILE 1) (QUINTILE 2) (QUINTILE 3) (QUINTILE 4) (QUINTILE 5)
POPULATION QUINTILES
*Example data to illustrate distribution; figures may vary by country and year. OER Commons licensed for reuse

Figure 5.2 Income distribution across quintiles

5.2.2 Causes of unequal distribution
Several factors contribute to inequality:

o Differences in education and skills: Higher education often leads to higher income.

)
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e Inheritance and wealth accumulation: Wealth can be passed across generations,
reinforcing inequality.

e Market structures: Monopolies or unequal access to opportunities can widen gaps.

Globalisation and technology: These can benefit skilled workers while leaving others
behind.

Fill in the blank: Wealth can be passed across , reinforcing inequality.
[
" CAUSES OF INEQUALITY IN INCOME & WEALTH DISTRIBUTION

-

~
@ POLICY & INSTITUTIONS

Regressive tax systems.
=2 Declining labor union power.

0 GLOBALIZATION
v /| Integration of trade & capital markets.
< 4 Outsource to low-wage countries.

ktmﬁﬁﬂ @ TECHNOLOGICAL CHANGE =Y ($) Low minimum ~A
Automation & Al. Skills-biased progress. g &
Increases demand for skilled labor. (2=

@ HUMAN CAPITAL @ DISCRIMINATION & © INHERITANCE & WEALTH
& EDUCATION SOCIAL GROUP ACCUMULATION

¢ Unequal access to quality Inequalities based on race, Intergenerational transfers.
i} schooling & training. gender , ethnicity, caste. High savings rates of the wealthy.
{ Differential skill sets. ﬁLimited upward mobility. Compounding returns on capital.

@ INHERITANCE & @ FINANCIALIZATION © %ﬁ%ﬁERSTRUCTURE

g% WEALTH ACCUMULATION & ASSET PRICES .
%' Intergenerational transfers. _ Monopolies and q R /\ £ ¢
‘ High savings rates of the wealthy. // ‘ s oligopolies.
N Compounding returns on capital. ﬂ”,” Extracting rent. P

*lllustrative list for educational purposes. Many complex factors interact. OER Commons licensed for reuse

Box 5.2 Causes of inequality

o Education and skills
o Inheritance
o  Market structures

e Globalisation and technology

5.2.3 Policy tools for redistribution
Governments use various tools to reduce inequality and promote equity:
e Progressive taxation: Higher earners pay a larger share of taxes.

e Social transfers: Direct payments such as pensions, unemployment benefits, or child
allowances.

o Subsidies: Support for essential goods and services like food, housing, or healthcare.

3
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o Public services: Investment in education, healthcare, and infrastructure to expand

opportunities.

Fill in the blank: Progressive taxation requires higher earners to pay a larger share of

\

[
/

ey POLICY TOOLS FOR REDISTRIBUTION IN AN ECONOMY
(" TOOLTYPE& =
MECHANISM DESCRIPTION EXAMPLES REDISTRIBUTION EFFECT

Higher tax rat high Graduated i tax brackets, Red t-tax i f high

PROGRESS'VEMEE iicome { wealt Tax bizden | | Nigh iop miarginal rates: Estte and | eamers and recces extrame.

TAXES increases with ability to pay. wealth taxes. concentration of wealth.
Direct financial assistance to Conditional Cash Transfers (CCTs), | Directly increases income for the

TRANSFER

PAYMENTS 4 individuals or families based on

need. Non-contributory.

=

universal basic income (UBI), welfare
benefits, and social assistance.

poor, provides a minimum safety
net.

Programs where benefits are
linked to contributions, covering
risks (illness, old age).

SOCIAL
INSURANCE 5

Social Security (pensions),
unemplo?/ment insurance, and
universal healthcare.

Reduces income vulnerability and
ensures basic services for all, partially
cross-subsidizes based on risk.

ﬁ—; PUBLIC GOODS

;| |#%5%F & SERVICES

Universally available goods and
services provided by the state,
funded by taxes.

Free or subsidized public education,
healthcare, public transportation,
and libraries.

Equalizes opportunity and reduces
essential living costs, beneﬁtin?
especially low-income households.

LABOR MARKET
INTERVENTIONS

Regulations that influence wages
and work conditions in the
labor market.

i

Minimum wage laws, collective
bargaining rights for unions, and
maximum working hours.

Raises floor for low-wage earners
and balances bargaining power,
increasing income share of labor.

€= ASSET-BASED %
(fise=  POLICIES &R

Policies aimed at equalizing wealth
and opportunity, not just income.

Land reform, small business
development grants, and matched
savings accounts.

Supports wealth accumulation for
low-wealth individuals, decreasing
future income inequality. P,

*This table is an educational overview and not exhaustive.

OER Commons licensed for reuse

Table 5.2 Policy tools for redistribution

Tool Description
Progressive taxation Higher earners pay more
Social transfers
Subsidies

Public services Investment in opportunities

Pilot questions 5.2

Direct payments to households

Example

Income tax brackets

Child allowances

Support for essential goods/services Food subsidies

Free education

1. Fillin the blank: Income and wealth are rarely distributed

2. Name two causes of inequality.

3. Fill in the blank: Wealth can be passed across

4. What is progressive taxation?

5. List two policy tools governments use to reduce inequality.

-

BN L/-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS

across society.

, reinforcing inequality.



5.3 Developmental Applications of Welfare Economics
5.3.1 Welfare economics and poverty reduction

Welfare economics provides tools to design policies that reduce poverty by redistributing
resources and expanding access to basic needs. Poverty reduction strategies often include:

o Direct transfers: Cash payments or subsidies to low-income households.

o Public investment: Expanding education, healthcare, and infrastructure to empower
disadvantaged groups.

o Targeted programs: Social safety nets such as food assistance or housing support.

Fill in the blank: Poverty reduction strategies often include direct to low-income
households.
[
(+ N 2\
Lﬂ![ POVERTY REDUCTION STRATEGIES IN WELFARE ECONOMICSM
o ECONOMIC GROWTH POLICIES 9 SOCIAL SAFETY NETS & TRANSFERS
PROMOTING BROAD-BASED, FAIR WAGES & WORKING
INCLUSIVE GROWTH / & ASSISTANCE ,
J through investment, job !ﬂ.[ through cash transfers, ":
& creation, and market access. unemployment beneflts and
food security programs.
6 HUMAN CAPITAL INVESTMENT @) ASSET ACCUMULATION (@ ACCESS TO ESSENTIAL
@ STRENGTHENING o & OWNERSHIP SERVICES
& EDUCATION & TRAINING <5 B EMPOWERING POOR HOUSE !'.T" ENSURING UNIVERSAL

i through universal schoollng,

through access to [=m/°| ACCESS to healthcare,
I microfinance, land titles, and i& clean water, sanitation, Q
% small business support. @ and public transportation.

© SOCIAL SAFETY NETS & TRANSFERS @ INSTITUTIONAL & GOVERNANCE REFORM

DIRECT INCOME SUPPORT & « REDUCING CORRUPTION & Mﬁ‘ N
DISCRIMINATION through E
transparent administration, rule

ASSISTANCE through cash
w transfers, unemployment benefits, \\

= % of law, and anti-discrimination policies. B
'Based on standard welfare economics concepts. OER Commons licensed for reuse

and food security programs.
Box 5.3 Poverty reduction strategies

e Direct transfers
e Public investment
o Targeted programs
5.3.2 Inclusive growth strategies

Inclusive growth ensures that the benefits of economic progress are widely shared across society.
Welfare economics supports inclusive growth by identifying policies that expand opportunities
for all groups, especially the disadvantaged. Examples include:

3
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e Job creation programs targeting vulnerable populations.
e Microfinance initiatives to empower small entrepreneurs.
o Universal access policies for education and healthcare.

Fill in the blank: Inclusive growth ensures that the benefits of economic progress are
shared across society.

T INCLUSIVE § [}éﬁ
m! L G GROWTH | !
Ul JOB CREATION & = STRATEGIES: | > UNIVERSAL ACCESS

ECONOMIC OPPORTUNITY SHARED & ESSENTIAL SERVICES
PROSPERITY

© INCREASED ) 4\ @ UNIVERSAL

S::El.?msm HEALTHCARE
FINANCIAL INCLUSION 1
I & EMPOWERMENT i . s il

PROGRAMMER
e 5 G MICROFINANCE
e
® MICROCREDITFOR  [1]] 'rT L
E

ENTREPRENEURS

o Y1, ¢
: \ XPANING & TS
L ) FOODSTALL UNIVERSAL :
— HEALTHCARE .
LS i © QUALITY EDUCATION FOR ALL
. =) —pe————
By ' M=
| 4 =

© SAVINGS & e
INSURANCE FOR ¢ LITERACY
SKILLS TRAINING & 7| EMPLOYMENT O NCOME PROGRAMS, ; a8
L] 2]
RATES {UOUSEHOLDS & capirar rLow AFFORDABLE HOUSING

VOCATIONAL EDUCATION . 8
_J gsuﬁﬁw&g = & TRANSPORTATION

© PROMOTING SMALL &
MEDIUM ENTERPRISES
(SMEs)

© INVESTMENT IN
INFRASTRUCTURE
& KEY SECTORS

INCREASED

\,

LEGEND £ LEGEND
£]2 Bavanceo caeation EQUITABLE DISTRIBUTION OF BENEFITS - z::::::ifl:w
GROWING GLAWTH & SUSTAINABLE DEVELOPMENT I8 5 }0DONS CROWTH

Figure 5.3 Inclusive growth framework

5.3.3 Role of government and international institutions

Governments and international institutions play a crucial role in promoting equity and
development:

e ~Governments: Implement redistribution policies, regulate markets, and invest in public
goods.

o International institutions: Provide financial aid, technical assistance, and policy
guidance (e.g., World Bank, IMF, UNDP).

e  Global cooperation: Supports sustainable development goals (SDGs) and addresses
cross-border challenges like climate change and inequality.

Fill in the blank: International institutions such as the World Bank and IMF provide financial
and policy guidance.
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- = (NATIONAL)

(e.g., progressive taxes and diverse people)

[

< 2w 2.INTERNATIONAL
(&5-- INSTITUTIONS ROLE
‘ (MULTILATERAL)

.~ 1 " ROLES IN PROMOTING EQUITY: ‘= = (|
GOVERNMENT, INTERNATIONAL INSTITUTIONS & GLOBAL COOPERATION
1. GOVERNMENT ROLE

> 3. GLOBAL
L \; COOPERATION ROLE
> (COLLECTIVE ACTION)

| REDUCE INEQUALITY DEVELOP GLOBAL §2§§$LT§J$.ON
| (TAX & TRANSFERS) & EQUITY'STANDARDS EFFORTS
| PROVIDE PUBLIC FINANCIAL SHARE BEST
" | SERVICES ASSISTANCE & AID PRACTICES &
| (EDUCATION, HEALTH) [ (GRANTS, LOANS) KNOWLEDGE
| LABOR MARKET POLICY ADVICE & ADDRESS GLOBAL
| REGULATIONS CAPACITY CHALLENGES
| (MINIMUM WAGE) BUILDING (CLIMATE, PANDEMICS) %

MONITOR PROGRESS
& ENFORCE

MOBILIZE GLOBAL
RESOURCES s
(FUNDS, TECHNOLOGY) £

| PROTECT HUMAN
| RIGHTS &
| OPPORTUNITY . AGREEMENTS

*This table provides a conceptual overview. OER Commons licensed for reuse.

Table 5.3 Roles in promoting equity

Actor Role Example

Redistribution, regulation, public Progressive taxation, healthcare

Government .
goods investment

International Aid, technical assistance, policy

. . World Bank loans, UNDP programs
institutions guidance

Global cooperation Address cross-border challenges Climate change agreements, SDGs

Pilot questions 5.3
1. Fill in the blank: Poverty reduction strategies often include direct to low-

income households.
2. What is inclusive growth?

3.. Fill'in the blank: Inclusive growth ensures that the benefits of economic progress are
shared across society.

4. Name two inclusive growth strategies.

5. Fill in the blank: International institutions such as the World Bank and IMF provide
financial and policy guidance.
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Series Summary

In this Series, we explored how welfare economics addresses fairness and justice in the
distribution of resources, alongside efficiency.

We began with equity in welfare economics, defining it as fairness in the distributionof
resources, opportunities, and outcomes. We examined the tension between equity and efficiency,
noting that policies promoting fairness may reduce incentives for productivity. Tools such as the
Lorenz curve and Gini coefficient were introduced to measure inequality and assess whether
resources are distributed equitably.

Next, we studied the distribution of income and wealth, recognising that inequality is a
persistent feature of economies. Causes include differences in education and skills, inheritance,
market structures, and globalisation. To address inequality, governments employ redistribution
policies such as progressive taxation, social transfers, subsidies, and investment in public
services.

Finally, we turned to the developmental applications of welfare economics, focusing on
poverty reduction and inclusive growth. Strategiessuch as direct transfers, public investment,
and targeted programs help reduce poverty, while inclusive growth ensures that the benefits of
economic progress are widely shared. Governments, international institutions, and global
cooperation play vital roles in promoting equity and sustainable development, through
redistribution, aid, and policy guidance aligned with the Sustainable Development Goals (SDGs).

Glossary of Terms

o Equity: Fairness in the distribution of resources, opportunities, and outcomes across
society.

o Efficiency: The optimal allocation of resources to maximise total output without waste.

o Equity-efficiency trade-off: The tension between promoting fairness and maintaining
productivity incentives.

o Lorenz curve: A graphical representation of income distribution, showing cumulative
shares of income held by different population groups.

e  Gini coefficient: A numerical measure of inequality ranging from 0 (perfect equality) to
I (perfect inequality).

e Income distribution: The way income is spread across individuals or groups in society.

e Wealth distribution: The allocation of assets and resources among individuals or
households.

o Progressive taxation: A tax system where higher earners pay a larger proportion of their
income in taxes.
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e Social transfers: Government payments to households, such as pensions, unemployment
benefits, or child allowances.

o Subsidies: Financial support provided by governments to reduce the cost of essential
goods and services.

o Public services: Government-provided services such as education, healthcare, and
infrastructure that expand opportunities.

o Poverty reduction: Strategies aimed at improving the living standards of low-income
households through redistribution and empowerment.

e Inclusive growth: Economic progress that ensures benefits are widely shared across
society, especially among disadvantaged groups.

e Microfinance: Small-scale financial services provided to low-income individuals to
support entrepreneurship and self-employment.

o International institutions: Organisations such as the World Bank, IMF, and UNDP that
provide aid, technical assistance, and policy guidance.

e Sustainable Development Goals (SDGs): A set of global objectives established by the
United Nations to promote equity, reduce poverty, and ensure sustainable development.

Concept Check Questions [Series 5]

Objective Questions
1. Equity in economics refers:to in the distribution of resources and opportunities.
(Linked to SLO 5.1)

2. Which of the following is used to measure inequality? a) Lorenz curve b) Gini coefficient
c¢) Both a and b d) None of the above (Linked to SLO 5.3)

3. Fill in the blank: Wealth can be passed across , reinforcing inequality. (Linked
to SLO.54)

4. Progressive taxation requires higher earners to pay a larger share of . (Linked to
SLO 5.4)

5. Inclusive growth ensures that the benefits of economic progress are shared

across society. (Linked to SLO 5.5)

Short-Answer Questions
6. Define equity in welfare economics. (Linked to SLO 5.1)

7. Explain the trade-off between equity and efficiency. (Linked to SLO 5.2)
8. What does a Gini coefficient of 0 represent? (Linked to SLO 5.3)

9. Name two causes of inequality in income and wealth distribution. (Linked to SLO 5.4)
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10. List two poverty reduction strategies used in welfare economics. (Linked to SLO 5.5)

Long-Answer Questions
11. Compare the Lorenz curve and Gini coefficient as measures of inequality. Discuss their
strengths and limitations. (Linked to SLO 5.3)

12. Evaluate the effectiveness of redistribution policies such as progressive taxation, social
transfers, and subsidies in reducing inequality. Provide examples. (Linked to SLO 5.4)

13. Discuss the role of governments and international institutions in promoting equity and
inclusive growth. How do these efforts align with the Sustainable Development Goals (SDGs)?
(Linked to SLO 5.5)

Answers to Pilot Questions [Series 5]

Part 5.1: Equity and Welfare Economics
1. Equity means fairness in the distribution of resources, opportunities, and outcomes.

2. Fairness.

3. Policies that promote equity may reduce incentives for productivity.
4. Income.

5. A Gini coefficient of 0 represents perfect equality.

Part 5.2: Distribution of Income and Wealth
1. Evenly.

2. Differences in education and skills; inheritance and wealth accumulation (other valid
answers: market structures, globalisation, technology).

3. Qenerations:

4. Progressive taxation is a system where higher earners pay a larger proportion of their
income in taxes.

5. Social transfers and subsidies (other valid answers: public services, progressive taxation).

Part 5.3: Developmental Applications of Welfare Economics
1. Transfers.

2. Inclusive growth is economic progress that ensures benefits are widely shared across
society.

3.. Broadly.

4. Job creation programs and microfinance initiatives (other valid answers: universal access
to education and healthcare).

5. Aid.
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References and Attributions [Series 5]

o Foundations of equity and welfare economics: Definitions of equity, efficiency, and
their trade-offs adapted from open educational resources (OER) in microeconomics and
welfare theory.

e Measurement of equity: Lorenz curve and Gini coefficient explanations referenced from
OER-based texts in development economics and inequality studies.

o Distribution of income and wealth: Causes of inequality (education, inheritance, market
structures, globalisation) drawn from OER economics and political economy resources.

o Redistribution policies: Progressive taxation, social transfers, subsidies, and public
services explained using OER public finance and welfare economics materials.

o Developmental applications: Poverty reduction strategies, inclusive growth, and roles of
governments and international institutions adapted fromOER development economics
and policy resources.

Illustrations and Prompts
e Box 5.1 Key features of equity: Al prompt “Create a text box listing key features of equity
in welfare economics.”

o Figure 5.1 Equity-efficiency trade-off curve: Al prompt “Create a diagram showing the
trade-off between efficiency and equity, with a curve highlighting the balance zone.”

e Table 5.1 Measures of equity: Al prompt “Generate a table comparing Lorenz curve and
Gini coefficient with descriptions and interpretations.”

o Figure 5.2 Income distribution across quintiles: Al prompt “Create a bar chart showing
income distribution across population quintiles.”

e Box 5.2 Causes of inequality: Al prompt “Create a text box listing causes of inequality in
income and wealth distribution.”

e Table/5.2 Policy tools for redistribution: Al prompt “Generate a table showing policy
tools for redistribution with descriptions and examples.”

e ' Box 5.3 Poverty reduction strategies: Al prompt “Create a text box listing poverty
reduction strategies in welfare economics.”

o Figure 5.3 Inclusive growth framework: Al prompt “Create a diagram showing inclusive
growth strategies such as job creation, microfinance, and universal access.”

o Table 5.3 Roles in promoting equity: Al prompt “Generate a table showing roles of
government, international institutions, and global cooperation in promoting equity.”
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