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| Externalities: Problems and Solutions

m FIGURE 5-1
Global average
temperature 58.5 I~
(degrees F)
58
1.5
56.5 —
| | | | | | | I |

56 — o
1880 18%0 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Average Global Temperature, 1880 to 2005 # There has been a steady upward trend in global
temperatures throughout the twentieth century.
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| Externalities: Problems and Solutions
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| Externalities: Problems and Solutions
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Economics of Negative Production Externalities

m FIGURE 5-2

Price of

steel Social WEFEiW Market Failure Due to Negative
;ﬁé +SM[§: = Production Externalities in the
, Steel Market = A negative production
Deadweight loss S = Private externality of $100 per unit of steel
\ Eﬁ'g'"ﬂl cost, produced (marginal damage, MD) leads
to a social marginal cost that is above
) the private marginal cost, and a social
100=M I . . )
garagge ﬁggma optimum quantity (Q-) that is lower
I A IR than the competitive market equilibrium

quantity (Q). There is overproduction
of 07 — Q-, with an associated dead-
D = Private weight loss of area BCA.

marginal benefit,
FPME = Social
marginal beneft,
SMB
Q. Quantity of steel
—
Overproduction
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externalities)
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Negative Consumption Externalities

m FIGURE 5-3

Price of . _
cigarettes Market Failure Due to Negative

iper pack) Consumption Externalities in the
Marginal damage, MD S =PMC = SMC Cigarette Market « A negative con-
50.40 sumption externality of 40C per pack
of cigarettes consumed leads to a
social marginal benefit that is below
the private marginal benefit, and a
social optimum quantity ((-) that is
- Deadweight loss lower than the competitive market
equilibrium quantity (Q;). There is
averconsumption (4 = @, with an
associated deadweight loss of area

D = PMB ACB.
SMB = PMB - MD
Q: @ Quantity of cigarettes
S {in packs)

Overconsumption
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Positive Externalities

m FIGURE 5-4

Price of ) "
oil Market Failure Due to Positive

§ = PMC Production Externality in the Oil
Exploration Market « Expenditures
SMC = PMC - MB on oil exploration by any company
have a positive externality because
they offer more profitable opportuni-
ties for other companies. This leads
1 to a social marginal cost that is below
I R e the private marginal cost, and a social
] Deadweight loss optimum quantity (¢-) that is greater
than the competitive market equilibri-
um quantity (O, ). There is underpro-
duction of {5k - ¢y, with an associated
deadweight loss of area ABC.

Marginal
benefit,

MEB 0 =FPMEB = SMB
Q Qs Quantity of oil
S
Underproduction
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Private-Sector Solutions to Negative Externalities

The Solution

m FIGURE 5-5

Pmt:e?f A Coasian Solution to Negati
Slee oaslan solution to Negative
SMC = PMC Production Externalities in the

Steel Market = If the fishermen
S =PNC, charge the steel plant $100 per unit
of steel produced, this increases the
plant's private marginal cost curve
from PMC; to PMCs, which coincides
: with the SMC curve. The quantity pro-
[ Y I cee duced falls from @, to (b, the socially

. optimal level of production. The

charge internalizes the externality and
removes the inefficiency of the nega-
tive externality.

T PP - Payment
2

MD = . .
5100 : : D =PMB = SMB

0. Quantity of steel
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Private-Sector Solutions to Negative Externalities
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Private-Sector Solutions to Negative Externalities

DREolZX2 =HE

F2AS XA 2 The free Rider Problem
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Private-Sector Solutions to Negative Externalities
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Private-Sector Solutions to Negative Externalities
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[GIAI] RAS HHSAHHFL HIR (=S Al)

* Acme and US Electric run coal-burning power
plants. Each emits 40 tons of sulfur dioxide per
month, total emissions = 80 tons/month.

* Goal: Reduce SO, emissions 25%, to 60
tons/month

* Cost of reducing emissions:
$100/ton for Acme, $200/ton for USE

* Policy option 1: Requlation (&&= Xl)
Every firm must cut its emissions 25% (10 tons).

Your task: Compute the cost to each firm and
total cost of achieving goal using this policy.

33
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발표자
프레젠테이션 노트
This first exercise is simple.  


=> <Answers 2 1}>

 Each firm must reduce emissions by 10 tons.

 Cost of reducing emissions:
$100/ton for Acme, $200/ton for USE.

e Compute cost of achieving goal with this policy:
Cost to Acme: (10 tons) x ($100/ton) = $1000
Cost to USE: (10 tons) x ($200/ton) = $2000

Total cost of achieving goal = $3000

© 2007 Worth Publishers Public Finance and Public Policy, 2/e, Jonathan Gruber



* Initially, Acme and USE each emit 40 tons
SO,/month.

* Goal: reduce SO, emissions to 60 tons/month total.

Policy option 2: Tradable pollution permits

* [Issue 60 permits, each allows one ton SO, emissions.
Give 30 permits to each firm.
Establish market for trading permits.

* Each firm may use all its permits to emit 30 tons,
may emit < 30 tons and sell leftover permits,

or may purchase extra permits to emit > 30 tons.

Your task: Compute cost of achieving goal if Acme
uses 20 permits and sells 10 to USE for $150 each.

35
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=> < Answers 2 1} >

e Goal: reduce emissions from 80 to 60 tons

* Cost of reducing emissions:
$100/ton for Acme, $200/ton for USE.

Compute cost of achieving goal:

Acme)

— sells 10 permits to USE for $150 each, gets $1500
— uses 20 permits, emits 20 tons SO,

— spends $2000 to reduce emissions by 20 tons

— net cost to Acme: $2000 - $1500 = $500

continued...
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USE)
— buys 10 permits from Acme, spends $1500

— uses these 10 plus original 30 permits, emits 40
tons

— spends nothing on abatement
— net cost to USE = $1500

Total cost of achieving goal = $500 + $1500 = $2000

Using tradable permits, goal is achieved at lower total
cost and lower cost to each firm than using regulation.
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- ZHeof| CHst EEZM(per-unit tax) 51> 0O}x| {8 S0| ZES
A Zi} 2 A1 > 0|21 EF9| A IIME

Z2 =ilol= 2F =1
=MD

0
|11
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>=
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mjo

“I|M(Pigouvian taxation) 2}l £
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WAX XMl Corrective Taxation

m FIGURE 5-6

Price of
steel SMC = PMC 5 = PMC  + MD
S =PMC,
P.': ..................
P‘I ---------------------

D =PMB = SMB

Quantity of steel
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3
—=|'—§.J_l|'9| gg_cl’-—i_ 6” Da:' Jl"n' Public-Sector Remedies for Externalities ‘

Taxation as a Solution to Negative
Production Externalities in the

Steel Market = A tax of $100 per
unit (equal to the marginal damage of
pollution) increases the firm’s private
marginal cost curve from PMC, to
PMC-, which coincides with the SMC
curve, The guantity produced falls
from Oy to (b, the socially optimal
level of production. Just as with the
Coasian payment, this tax internalizes
the externality and removes the ineffi-
ciency of the negative externality.
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9|—=|'—§.J_’—|'9| —2——2——?——2— 6HDE:Ii—|H Public-Sector Remedies for Externalities
2) 2= Subsidies

.- AQEAL 012F £ 23X 251

- SQEAL 22 F20 AN X9 FYer e

SIAIDE =2 201 AIFSAH dEe> JIsE Die

- HRE X AFSADI M U AQEANE S S JATS BE3E

A=tz s2st ZUE d=0

> BZX29 A2 =CIE 4RFAS0| L= B

* A= 2EE (P, Q) > MBUEL HY (=R AF2 M0 HSdt=

BEX2 28> 7 A AIE SHHHIEE XS2= M ALS

sthHdlExd2 BHE Y MBEHE Oldl 2 0| =-> PMC2=SMC=PMC1-MB

- BX22 X9 AFIAR G022 2 LS UE LRSS

ANE2 GAMANA HEMAMAMEZ 0l
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Public-Sector Remedies for Externalities

2 A2 Subsidies

m FIGURE 5-7

Price of
oil

2z

S = FMC 1
SMC =PMC , =
PMC , — MD
Subsidy = !
B
D =PME = SMB
Quantity of ail

© 2007 Worth Publishers Public Finance and Public Policy, 2/e, Jonathan Gruber

Subsidies as a Solution to Positive
Production Externalities in the

Market for Oil Exploration = A sub-
sidy that is equal to the marginal bene-
fit from oil exploration reduces the oil
producer’s marginal cost curve from
PMCy to PMCs5, which coincides with
the SMC curve. The quantity produced
rises from (; to (s, the socially opti-
mal level of production.
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Public-Sector Remedies for Externalities

3) # Ml Regulation

O H2OL Z|H MArFE2 LD JAOH SO A D =F0IA
MAGIES HEE UelE DX EShe > 0l M2 e sgst
Z > AMIF 24 IS0 22> 0= & OlLiet & AAHEC=z &F
ZOHOIAS RS 2H0 st Sz d5

- 19705 0H 01= ER &= 01AEIE(S02)2 BHES £0[D0] AoH A AKX}
HHEE &= A= 0| &tstE | AStdE A3 HIESBINIE)

= =3
19878 MIH 21=0] LZF0 LI E == S =& A (CFCs)2 AIES
SANHCZ Z0| LA M= [ CFCE AtEdt= MS0l Ai=E R 4ot)|
El= AE ANE =X

HMAFTI OfE ABOAE BRI S« 28 28 (quantity approach)” S
HSotXIeH L2 AZUMd=E M3 5«8 &8 28 (price approach)”’S
S S5l

wk=Xe ¥ | == 5

—
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28 APPLICATION

SallAS A A Z2E oS BF

£ E ol MAINA JtE St 22 dittZ 1950@ LAl A st

MEfH S XI> XF2A0A IS 20| &8 biCH

ST E AR FE DINSUHA HZEH L=z HIE= LE=2
(Ctol=4)

19908 AQdl =3 LEG| &3 Z2H0l &S |8t

st T 2 ) (Baltic Sea Joint Comprehensive Environmental
Action Programme; JCP)E &2 ZEGF| 140 2IIE 2 st
3l &=

JCP= £5| R2JF 2 132)42 29 X9 (pollution hot spot)2
A, &= 2082 00HE 10 &2 =S HSIe 9> X222
HH2d, EUR 22 =HIJI2, 141=2 = B0 /st =I1=0|

=S CH
T o
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SallAS A A Z2E oS BF
A0l M2 = £ CE SHM MII1>7H, A=, 2237

p =A== 19908 Ol EES Jl=0ll gt SAHE 5HHLE
S0t BEH=- TAIS MESLI LENZ RYTX RS
HREE Hil> 2232 6%2H0] R0AH HE = LIHA
94%= =Ul LS A0 Ui Eus & =2 gtz S&E UUA

E=
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<J|& 2 &> Basic Model

PHE E0/=0 AHEE = U= TS =0 &M -
I3 Ale 2 S & & J|(smokestack scrubber)E & X|, SE X0l 0K
2 H B (catalytic converters) S & Xl

« ASAEFOIAHM, ) > LEM2ZL AE 22 HED
ABEO| QEROR UAE QY2 Slf(more reduction)
BRI AXEC =z 258, @G Sl (more pollution)

e J|Yo QAXNZHIE PMCE LE N SO0 T2t SOt

« MD =42 FIHHQ 2LENMZTE Soll 2UlE += U= A LI ol (marginal
damage)E A At2| HSHHE 2] SMB2t =& & at2| BIHIf M
J

. QMO AFE B Ol PMB 2 00/7] 120 2T =
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-
Basic Model

m FIGURE 5-8

Pollution _ _
reduction {S) _5 = PMC = SMC

(Arms cost,
society's benefit)

. MD = SMB

R ~—
More reduction

Reduction 0 S s —R‘m

Follution P, — =k

More p-::nll uticen

The Market for Pollution Reduction = The marginal cost of pollution reduction (PMC = SO is

a rising function, while the marginal beneft of pollution reduction (SMB is (by assumption) a flat
marginal damage curve, Moving from left to right, the amount of pollution reduction increases,
while the amount of pollution falls. The optimal level of pollution reduction is /&, the point at which
these curves intersect. Since pollution is the complement of reduction, the optimal amount of pol-
lution is &~
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« PMC=24: AFE Ol StAHH|IZ
« PMC 2&0| 4H&F61

QU O MabORE
QT2 PMCREES SAI0]

« NEZ2 XNFEH &=
CANZI X2 @
PMBJ} & X|6l= & A.

e LI HEO QA N2ZF=EFE2 HOILDI?
SMB=SMC(& B), 23242 ZHF+ZT2 R*

og ot

=T P.= HEH0S PMCS 02
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2AFH| SO0 A2 UE T2 I Y (Ficla sz Ts2, Alststa 20 #4 S Ah

= FIGURE 5-9

Cost of
pollution MC &
reduction (5] MC 5 100

MO -

S100D MDD = SME
@ - 100 -
Reduction O 50 150 200 e 0]
200 280 200 0

Follutiaon 400 ———-— 350

FPollution Reduction with Multiple Firms = Plant A has a lower marginal cost of polluticn
reduction at each level of reduction than does plant 5. The optimal level of reduction for the
market is the point at which the sum of marginal costs equals marginal damage (at point 2,
with a reduction of 200 units). An equal reduction of VOO0 units for each plant is inefficient since
the marginal cost to plant B (8MCs is s0 much higher than the marginal cost to plant A (AC4).
The optimal division of this reduction is where each plant’s marginal cost is egual to the social
marginal benefit (which is equal to marginal damage). This cccurs when plant A reduces by
150 units and plant 2 reduces by 50 units, at a marginal cast to each of S100.
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2 =HIE0| A2 CHE L2 J| S
HHfCHL : A

AHEE=EZT2002H2 2 s 2dF2 24> 24 230 0 =05
=J}??
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‘HIE6ISIIE0AH=E 2 SN sLet A2 EF

-2t B3| BATHLYIB0| HOIBICH= A E 2
SE0N ESS HABISS B AMCA)} 2T
SCHE>BF ADl SO0l H2ABHS 2001 5 AFSI R

2 SE0IC B2 stHANZHIE0| 20t €& € M 8| S0] Ot

JI>|

& )| | (Equimarginal principle).
‘SN0 =E2 3B FR50HAE X)0IH, S A E=F
150 &¢I (&
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S OF 2: W & Al (Pigouvain Tax)E S8t )t Al
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& MOt 3. L HUH = (Tradable Permit)S S8t =& 1 Al

LN QHFGIZ I=SHS LSO =S 2E=0| HH

Ol: S8 BELE=8HE H & CIN QASAES MAME = A= HEE

OIAEGI=HIEA 20082 2&dIH 2 220 1004 B2
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Distinctions Between Price and Quantity

Approaches to Addressing Externalities
DI-==|:||E__| 3]-/\|/\‘| ='/\-I
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Uncertainty About Costs of Reduction (X ¢ 2 tt3})

= FIGURE 5-10a

(a) Global warming _
Cost of Market for Pollution

pollution Reduction with Uncertain
reduction ($) Costs # In the case of global
warming (panel (a)), the mar-
ginal damage is fairly con-
stant over large ranges of
emissions (and thus emission
reductions). If costs are
uncertain, then taxation at
level { = Cs leads to a much
lower deadweight loss (DBE)
than does regulation of /;
(ABC).

Taxation = C;
MD = SMB

Reduction 0 R, R, Ry
Pollution P, € P, P, 0
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Uncertainty About Costs of Reduction (ZAls &)

m FIGURE 5-10b

(b) Muclear leakage

Cost of Market for FPollution
pollution Reduction with Uncertain
reduction ($) Costs * In the case of nuclear
leakage, the marginal
C, damage is very steep. If
costs are uncertain, then tax-
ation leads to a much larger
t=c, deadweight loss (DBE) than
) does regulation (ABO).
: MD = SMB
Reduction O R, R, ) R, » R,
Pollution F,,, =€ F, P, P, 0

Mandated
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