2021/12/22

T R B AR
FRERE RE

o R T g
e "‘.{;‘_/r):“l I e ;{' L

2021.12.22

Public goods and common resources

1. Public goods = + P4

(1) Definition %_%

(2) Free-riding problem #5 { 2 F* 4%

(3) Efficiency = £ pf ermp 5 14

(4) Story of lighthouse &35 s ¥

2. Common pool resources + 3 F
(1) Tragedy of the commons + 7 F ik 5y
(2) Solutions %>




2021/12/22

Market Failure

The general idea:

® Sometimes, markets fail to function well (i.e., it does not maximize the
social surplus), which is called market failure.

® Sj

ations include externalities, public goods, and common pool resources.

In such cases, there is a difference between the private benefits/costs and the
social benefits/costs.

® Market failure gives a good reason for government to intervene the market.
7R ’,;L_—f% FANEHEET B B FETLF AT A F 2R
IR d @ FE IR s S E 3 ’?/E‘l o T H-H& %{ﬂ—’{ﬁ‘j—ﬁ » T B
21®d 2 - o

B (HRBBMRE )

Public goods

How to define different kinds of goods?
® Excludability £t is 4

Property of a good whereby a person can be prevented from using it

valry in consumption gt ¥+

Property of a good whereby one person’s use diminishes other people’s
use
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Public goods

Definition
® Excludability: £ is |+

» Private goods are excludable: people can be kept from consuming
them if they have not paid for them.

» Public goods are non-excludable: it is impossible to exclude people
from using them even if they don’t pay.
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Public goods

Definition
® Rivalry in consumption: g ¥t
» Private goods are rival in consumption: one’s consumption of the good
can diminish the other people’s using it
» Public goods are non-rival in consumption: one’s consumption of the
good cannot diminish the other people’s using it.
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Different kinds of goods

® There are four types of goods based on these two criteria:

High Low
Ordinary Private Goods Common Pool
Resource Goods
High 3 H 23 TR
(clothes, food, furniture) ~  (fish, water, natural forests,
food at a picnic)
Club Goods Public Goods
8 %3 pd >3

=% R
Low (cable TV, pay-per-view TV, (national defense, early
Wi-Fi, music downloads) ~ warning systems, earth
protection programs)
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Public goods

® Some important public goods:
»National defense ] f#

»Compulsory education K] & & 7+ 7
»>Social welfare for the poor A+ ¢ 457
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Free-riding problem

® Free-rider problem: a person has no incentive to pay for a good because
failure to pay does not prevent consumption.

» Because of non-rival and non-excludable nature, the private market from
supplying the good fails to work.

Government has to step in and to provide them because it can levy taxes for the
provision of the public good.
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Free-riding problem

® The Free-rider’s dilemma:
» You and 9 other students are given $10.
» Students simultaneously contribute any portion of $10 back to a public account.

» The contributions collected will be doubled and redistributed equally among all
the students.

» How much would you contribute?

» Social optimum: to maximize the group’s take-home earnings, everyone should
contribute the full $10, and take-home $20. In this case, everyone’s net gain is
$20.
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Free-riding problem

® What would people do in reality?

» Experiments show that the average contributions are less than $2, and about a half
of participants do not contribute at all. Why?

> If you give $1 to the group account, then the group as a whole receives $2, but
you only get 20 cents of that dollar back.

» If everyone else contributes $10, then:

B If you contribute 0, you get: $10+ $91X—020 = 28.

B [f you also contribute $10, you get: $0-+ 5512—220 = 20.

B Obviously, you have no incentive to contribute and prefer to be a free rider.

» If everyone knows this, no one wants to contribute. This is a free-rider dilemma.
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Free-riding problem
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Under-provision of public goods

Under-provision of public goods * §+ 4 #& ik 2> & P4 A 17 &

® Citizens can voluntarily make contributions to the production or maintenance
of a public good.

® It is usually difficult to maintain the incentives to contribute because of the
ree-rider problem.
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Free-riding problem

® Government can remedy the free-rider problem
» If total benefits of a public good exceeds its costs
» Pay for it with tax revenue
» Make everyone better off

AL TS H D R AT R ED LR SR AT & SRA
SRR Xre JE X

S0 (ARHRNRE )




2021/12/22

Efficiency

® What is the optimal level of public good that should be provided?
» Compute the total demand for the public good.

» Example: to build a parking lot, the local government needs to know how much each
resident wants the parking lot by asking their price or willingness to pay:

Resident Willingness to pay (Ff i % )
1 10,000
2 15,000
3 7,000

» The total willingness to pay for this parking lot is thus 32,000.

» This method to find the market demand is called the vertical summation.
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Efficiency

® Vertical summation for public goods: 2 & 4r 5%,

» There are two persons, whose demand functions are:
You: P=80-10Q.
Jim: P =80 - 10Q.

» The total demand for the public good:
Given each Q, sum these prices (willingness to pay):
Total demand: P =160 — 20Q.

» Interpretation:
For the first unit of the public good, the society
enjoys a value of $140, and so on.

"2 3 4506 7 8
Quantity
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Efficiency

® The equilibrium output of public goods:

» The supplier of the pubic good gives us the
supply curve.

> As typical, the equilibrium of the
equilibrium output is determined by
market demand = market supply (Q,=4)

» The total price = $80. Each person pays his
willingness to pay under this output level
(each shares $40).
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Price $100

Efficiency
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Story of lighthouse

® Some of the rare cases: the story of lighthouse & ¥ e¢c ¥

» Mark specific locations so that passing ships can avoid treacherous
waters

B Not excludable, not rival in consumption

B ncentive — free ride without paying

» Most of lighthouses are operated by the government
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Story of lighthouse

® Some of the rare cases: the story of lighthouse & ¥ s &

» However, in England and Wales, from the 16th to the 19th century,
lighthouses were privately owned and operated.

» The owner of the lighthouse charged the owner of the nearby port, instead
of the ship owners. If the port owner did not pay, the lighthouse owner
turned the light off. Ships then had to avoid that port.
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Story of lighthouse
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Cost—benefit analysis

® Government decide whether or not to provide the public goods by
conducting the cost-benefit analysis

® (Cost—benefit analysis: compare the costs and benefits to society of
providing a public good

» Doesn’t have any price signals to observe
» Rough approximations at best
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Common pool resources

® Common pool resource goods are not excludable but rival.

» The externality involved with a common pool resource arises because of the
combination of open access and depletion through use.

» Individuals use too much of the resource because they do not consider how others
are affected.

» Such overuse can result in the so-called tragedy of the commons.
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Tragedy of the commons

® The share of stocks that are overfished has increased over the last half century.
Status of the world's fish stocks

Fish stocks are overexploited when fish catch exceeds the maximum sustainable yield (MSY) ~ the rate at which fish
populations can regenerate.

100%

Biologically
sustainable

40%

20%

Overexploited

0% !
1974 1980 1990 2000 2010 2017
Source: Food and Agriculture Organization of the United Nations OurWorldinData.org/seafood-production » CC BY
. B Note: Fish stock are subpopulations of a particular species of fish which have commion parameters such as location, growth and mortality which define their
EID ((ARMBHHFE) population dynamics.
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Tragedy of the commons

® The oceans will be empty by 20487 (Science, by Boris Worm et al. 2006)
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Tragedy of the commons
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Solutions to the tragedy

® Solutions to tragedy of the commons:
» Taxes or regulation on the users to reduce consumption of the common resource.
» Self-regulate by users that implements a maximum usage.

» Privatization of the resource (by assigning the property rights through auctions).
This gives the owner incentives to regulate access in a way that maximizes the
resource’s value to the owner.
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Solutions to the tragedy

® Evidence-based economics: “congestion charge” (F#4#4t.)

» In the late 1990s, traffic become so congested in central London that travel speed
dipped below the 19th-century average — before the introduction of the car!

> A daily flat charge of 5 pounds per day called “congestion charge” is
implemented in 2003.

900 - Il 2002 - Last year without
congestion pricing
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Solutions to the tragedy

® Elinor Ostrom (2009 Nobel laureate): Governing the commons (1990)

» Extends the Coase Theorem to the problem of common pool resources.
» Proposes eight “design principles” for common pool resource (CPR) institutions.

» These principles emphasized that common resources can be managed successfully
by the people who use them rather than by governments or private companies.
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