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Lecture 1
Taxation and growth: some basic results

The first lecture provides the basic framework for our subsequent analysis. We will first
examine the basic Ramsey growth model, and examine the impact of different types of
taxation on the steady state. The basic result, obtained by Chamley, is that capital
incomes should not be taxed in the long-run. The second part of the lecture will consider
two endogenous growth models, one with government infrastructure and one with human
capital. These models combine the negative effect of taxes examined by Chamley with a
positive one through the factor that generates growth.
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Taxation and long-run growth

2 Traditional view

— income taxation is harmful for growth

— capital income should not be taxed in
the long-run

2 These results imply a trade-off between
growth and equality

2 Endogenous growth literature

— emphasis on externalities and market
imperfections

— central role for the government

2 What is the role of taxation in the new
growth literature?



Lecture plan

1. Taxation and growth: some basic results
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Chamley result
— no capital income tax in the long-run
Endogenous growth

— 1nfrastructure: optimal tax rate
— human capital: taxation has no effect

2. Should capital income be taxed?

The AK model
Second-best results

— human capital
— presence of an informal sector

3. Redistribution and growth

The AK model:
— 1mperfect credit markets
The Schumpeterian growth model

— redistribution as social insurance



Taxation of Capital Income with Infinite
Lives

Chamley (1986)

Introduce taxation in the Ramsey-Cass-
Koopmans model

Firms
Output
Yi = F (K¢ Ly)
in per capita terms
ye = Tk 1)

where |, is the individual labour supply, which
we are going to assume 1s inelastic and equal
to one

Perfect competition
re = (k)
we = F(ko) i Fkok



Consumers

Utility
1:% -
Ctl l 1
U(Ct) =
hence
1:% -
U = Gl gt
1§ %
0
Government
Taxes
Tt = (i)
We = (1§ éw)We

Budget constraint
;
bt = Tib + G
— Ttbt + G

ok eKe T 6wWi

(re i Toke i (W i Wy)

= Tiby + Tike + Wi § F(ke; |) + G



The individual’s problem

1i% -
c1! 1 .
max  — 1 “eityt

0
¢
st. a=Ta+W jC
witha=Db+Kk

The present value Hamiltonian 1s

cli 51
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The social planner’s problem

C1i3/4i1i1/2t

max We dt
0

S.t. :

k = f(k)jciG

¢

b =Th+Gj(rinNkiwiw)

¢

.= .(hiT)

. — U

r 0

From , = U; we obtain consumption as a
function of

c(.)

Hence, the indirect utility function

v(.)



The present value Hamiltonian 1s

H=v()+1.%ir)
+L,(f(k)iciG)
+L,(M+G i (rinNkiWwiw)

+1,7
f.o.c.:
f = (1
1¢2 = i %—E (2)
1, = %y @@—It_)l 1= 2,04 § TX3)
S L A0+ =0 @)



Differentiating (4) and using (1)-(3)
1¢4= 1%+ %z (5)
where
7 i ity

and
1=2(% i)+ (i )T i) (6)

Characterisation of the optimum

2 Initially T _ 0binding ) maximal taxation
Then

¢ ¢

b:b(]/zir) ) b:bl/z
and the marginal utility of consumption
grows at a constant rate

2 But the marginal utility cannot reach
Hence T _ 0 not binding at t°

2 ThenT _ 0 not binding ) zero tax

IfT _ Onotbinding ) 1, =0
From (5) ) z =0
From (6) andsince 1, & 1, ) T j r
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Endogenous Growth: Infrastructure
Barro (1990)

Assumption: government expenditures affect
the productivity of privately owned factors

Production function:
Y = AK® (e L))"
where 0 <® < 1

Then
y = Akl i®o®

Public expenditure 1s financed by a propor-
tional tax on income, ¢,

Government —= balanced budget
o —_ (-J Y
Then .
o — (',Akli®0®|_ ) e ((',AL)lz(li@)
K



Individuals
cli 51

ei gt
1j

Mmax

NS

0
¢
st. ke = (L ¢)rk+w) j ¢

Euler equation
:
C_(Tigrit
¥/

()

Firms
Competitive economy
r = (1 i ®A(C°=k)®
w = ®A(°=k)®k
Then
_ (i )AL ®)(°=k)® i %
¥/

Ol O=

Recall
= ((AL)FH®

| o
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Equilibrium growth rate

_ (@i ®AT(Lj ¢)(cL)TE j ¥
J = %

Why do we get a constant growth rate if
there are CRS?

30,®
Yt A E k

A AL)T Ok

The maximum rate of growth in a competi-
tive economy .
maxg > max (L ¢)em

¢ §
D) ("=0®
then

g = (1 j ®)%®ms(AL®)TiE j %
%
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Endogenous growth: human capital
Lucas (1988)

Accumulation of human capital: “time”
Output: F(K; L), where L®* = uhL
u2[0;1]

Per capita output

y = f(k;h;u) = Ak (uh)'i

Human capital accumulation

h= A(u:h) = zh(1 § u)

1§ %
subject to
; _ _
k = (1§ ¢)Ak (uh)'t jc

¢

z(1 § wh
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The Hamiltonian is

cti“ 1
H = — 3 et + ((1§¢)f(kh;u)ic)
+1A(h; u)
f.é).c.
H .
—_— =0 ) cikit= (1)
@@|E| ; ;
ki D iL.=.Qidk @
eH . i
@—u=0 > LQiofu+TA =)
H ,
%—h= i 1D id= (1 o)f+ 1A,
(4)
From (1)
0 v
E: 1-.".1 &
from(2) .

_ (@i )A (uh)ti kit
B Y,

Ol O=
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We need to determine the human to physical
capital ratio, uh=k

We can rewrite (3) as -
. Z Muh.IT
il )A Kk

In steady state, §c = gk = gn hence

¢

i
P — I
Consider now the shadow price of human
capital in (4)
i ,
i7 = Qi d)fn+A,
. u 1ju
= @i )fup 1 A
_ A
h
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Recall

h=2z(1 § uh
Then ¢
i A
T=ip - iz ) ==z
so that oy
g =

Y

In fact what we have is that preference
parameters determine the accumulation of

human capital, with
Zih
. Z%:
The rate of growth is then simply the rate of

lju=

accumulation of human capital
;
h
=—=z(1ju
g=p=z(liu

Since ¢ does not affect human capital accu-
mulation, it does not affect growth
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Revisiting Barro
Now government uses two taxes
? = kFK+ (W
Then n
MaxX i i 1
1§ %
0
¢
st. k=Qiirk+@Qicwwic

e it

and
— (1§ ¢x)AN § ®)(°=K)® j ¥

Y

Ol O=

Government’s budget constraint
o — CK(l i ®)kli®o®|— + dw®k1i®o®|—

Hence
o

P =1 @)k +BALTHD
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Substituting
"(ex;ew)(d i ®)(AL®)TE § ¥
¥/

g =
where
"Grcow) = Qi ek § ®)k + ®; y)Tio

What are the optimal tax rates?
Labour tax

d_g sign ®?

dCW 1i®

(1§ ®)k +®,)Teit >0

which implies that growth 1s maximized at
bw =1
Capital tax

d .
d.—gs"—q” @ T éw) i ik
¢ K

at ¢, = 1, we have

A © B
CK—O
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Revisiting Lucas
Rebelo, 1991
Human capital technology
h= (1§ AK) (L § uh)'s
where A,u 2 [0; 1]
Output 1s now
y = A(Ak) (uh)ti

Accumulation of physical capital
c
kK=Yic

Two decisions:

- how much to consume

- what proportion of the two types of
capital to devote to the production of human
capital and final output

Preferences: as before

Taxation: proportional tax on all income, ¢,
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Static optimality conditions

(1 i -)A“%ﬂ“_ _ Mo
PR R 1T Ak
aion A Haiat
' ¢ uh (1§ uh

where  denote the price of a unit of human
capital in terms of physical capital

These two equations together yield

Ak _ (1§ Ak
uh (1 u)h
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Dynamic optimality condition
Net rate of return to capital in final-good
production

T=(1i¢) AGAK) it(uh)'t

Return to 1=
;
_ N —
=@ AR (@i uht o+
Optimum
r=r"

In the steady state, ( is constant, hence
L

-1
(1i¢) A C—E =i )

M 1 -

(1

Ak
uh
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Equilibrium
Two optimality conditions

Ak (1§ Ak
uh (1 juh
G | M I
o _TART T P Ak
GiOA™ & =) on

Together they yield the capital-labour intensi-

ties | ) _
Ak_(liA)k_(l_ ) A
uh~ Ljuwh V"Y1
Recall p‘uhﬂli_
r=011i¢)A A
hence

r=0i¢) Ui ) (A)
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The growth rate

The rate of growth of consumption is given by
g = Tih%

%
(Li¢) Qi ) (A) it
%

hence

g:

and taxation reduces growth

Note that the impact is smaller than the direct
effect

T=(1j¢)r
Reason: the tax on income leads to a reduction
in the capital/labour intensity in both sectors,
as

Ak (1 i Ak A
= ={Lic¢)—=
uh (1 i U)h 1 j
and this increases the gross interest rate, partly
offsetting the effect of the tax
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