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Handout on taxing externalities with uniform taxes

Let A, mnemonic for atmosphere, be the only route for externalities.

A=) a'x

@

Note A is the same for all consumers. Note linearity is not important. This could be done with a

vector of different atmospheres.

l. Quasi-linear preferences, 2 goods, additive externality
u"=xg+ (') +g"(A); f">0, £ <0
h h
X + 0%
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Consumers ignore atmospheric feedback.
Interior solution

" (x')=a - x(a), x"<0

Social Welfare assuming linear technology with producer price p for good one.
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First order condition from differentiating (4) with respect to Q:

o=—p;x1“+;f'%gh(;gmj[zai ij

X
P sape (3o v

®

~ (6)
> X

Il. Quasi-linear preferences, 2 goods, externality not necessarily additive

u" =g+ (", A @)
of "(xM" A
é—;}tq - x'(q,A) ®)

Solve (8) and (1) simultaneously. Note 6% /2q|, different from dixlh (q, A(q)).
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Il. Quasi-linear preferences, 3 goods, additive externality

u“=x{,‘+fh(x{‘,x2)+g“(2a‘x{j ©)

(4 8) =
(4, %)=, (10)
X' (0, 0,)

Social welfare function

Zhle“—pthl@(ou,qz)—pzZXS(ou,qz)+Zf“[x{’(oa,qz),XS(ou,qz)}Zg“(A) (11)

h h h

First order conditions with respect to ¢, and (,
(3o reg
0= +1 2+ > 0 a—
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| O%, : 0%
If, at the optimum we have » a a—xl £y a a—xl , then at the optimum t, #0.
i q 5 O,
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V. General preferences, additive externality, lump sum redistribution, two goods

Max Z{V“(q,lh)+gh{2aixi(q,li)}}
st. p- }:x (q, ):

Normalizations: P, =0, =1L p,=PpP; ¢ =0

Alternative writing of the resource constraint:

(13)

{6 (@) " (a1 =28 14)

h h

FOC:

;g_\éz_lh{ﬁxo aql} (Zg,h][z aﬂ_o (19)

oty oty

Using Roy’s identity and moving the last term:

DAk aley bRl bR

oty

From the individual budget constraints we have:

% (g, 1)+ax (g, 1) =1

8><o X1
Q1)+— =0 17)
K@+ 5 ey,
%Jrqizl
ol ol
With = p+t, we have:
o ox ox"
ax°+p At Xl ~x'(q,1)
q oq 18)
% R o
ol ol ol

Substituting in (16) we have:
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We have FOC foreach |":

th_ an X 'h haxlh_
a G GI)J{ZQ 5 =0

Substituting from the budget constraints:

h

ov" X h | .h O%
N _ gl [ygn|an
al al @9 ja Jl

The Slutsky equation

h_ 0K O
R R T

Substituting from the Slutsky equation in (19):

AT ng(s #F ]z 2

Rearranging terms:

RAEREOLOY)

3o zeef 3oz

Substituting from (21):
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Simplifying, we have:
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zg,h Za"%“
—_| n h
t= 7 Z%h (26)
h
Adding (21) over h:
h h h
zag_l—/m =—ztzaa—’?—(29'“](2a“%—ﬂ 27)
h h h h
Substituting for At :
6Vh i h 8 ! h i a i
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