IIT Economic Growth (continued)
E Endogenous Growth: Romer’s (1990) Model

1 Introduction

e Technological change (improvement in the instructions for mixing
together raw materials) lies at the heart of economic growth.

e Technological change arises in large part because of intentional
actions taken by people who respond to market incentives.

e Technology is a nonrival input. Once the cost of creating a new
set of instruction has been incurred, the instructions can be used
over and over again at no additional cost.

F(AA,AX) > A\F(A, X)

F(A,X) < AOF/OA + XOF 0X.
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2  The Model

There are four basic inputs (physical capital, labor, human capital
and technology) and three sectors ( R&D, intermediate goods and
final goods). The R&D sector uses human capital and the existing
stock of knowledge to produce new knowledge. The intermediate
goods sector uses the designs from the R&D sector together with
final goods to produce producer durables. The final goods sector
uses labor, human capital and producer durables to produce final
output.

e Preferences:

ATOepf(Cl<7"1)cu. )

l—0

e [inal Good Production:
Yy = HY"L? [*a(i) " di. 2)

e [ntermediate Good Production:

o R&D:
A=GH,A. (4)
e Market Clearing Condition (Resources Constraint):

K=Y —-C, H=Hy+Hj,. (5)
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3

Decentralized Equilibrium

e [Final Good Producers:

{(HﬁiL}A Hy Lw(i)' 7 = p(i)a(i)] di

—wyHy —wp L
The first-order conditions:
(1—a— B HYL (i)™ = p(i)
aHy~ 1L5/0 NP = wy

BHYL’™ 1/0 N 0di = wy,
e Intermediate Good Producers:
(i) = mexlp(i)o() — (i)

= max[(l — a — ﬁ)HO‘Lﬁ (4 )1 b —rnw(i)]

The first-order condition:
(1—a—B)HyL x(i)* " =y,
which implies:

_ rn
p() pzm

(1—a— BPHPL?|™
]
7(i) =m = pr — rnt = (o + B)pT
=(a+pB)(1—a—B)HEL 7"
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e R&D Firms:
Pa(t) = /too e~ ftTr(S)dSW(T)dT
Py(t) = /too e~ TS (Y (t)dr — e fgr(s)dsﬂ(t)
= r(t)Pa(t) — 7(t),
which implies:
r(t)Py = m(t).

e Consumers:

e The Solution (Balanced Growth Equilibrium): The variables
A, K,Y and C grow at constant rates.

m+ﬁwf:(a+ﬁ

r r

Py =

T
r

) (1 —a—p)HLL '
Human capital H is allocated in a way such that

wy = PA0A = aHY ' LP Azt—oF

ar

(@+B3)(1—a—p)
Hi=H-Ar/5, A=

H:
s
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(@ +B)(1 —a—0)

From
Y = HYLPAz'~"
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4

we have Y /Y = A/A if L and Z are fixed.

From K = Azn, we get K /K = A/A if 7 is fixed.

From C = Y — K, we obtain C/Y =1 - K/Y =1 —

(K/K)(K/Y), which, along with the fact that K/Y" is constant,

implies C'/C' =Y /Y. So we have
g:g:}}j:g:ﬁ:5ﬂA:5H—/\r. (6)

In addition, we have

g=—". (7)

Solving (6) and (7) gives the decentralized equilibrium growth
rate:

_0H —Ap
4= 1+0oA

Social Planner’s Solution

e The social planner chooses C' and H4 to maximize (1) subject

to the following constraints:
K =nt 145 (g — g LKy P —C=A-C,
and

A=0H,A.

e The current-value Hamiltonian:

|

l—0

H:

+ AMA = C) + pndH4A.
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The first-order conditions:
C7—=A=0,
AaA/(H — Hy) + oA =0
Ml —a—B)A/K = ph— )\
Ma+ B)AJA+ pdHa = pp — i,
K=A-C,

A=0H4A,
and TVCs.
A ¢ A
(8) = X = —O'E = —O'Z = —O'CSHA
A 5A(H — HA)
9) = = =
(%?u A

Setting f1/p = A/ gives:

)
—00H s =p — (a;_ﬁ)H—p
which implies:
OH — Op Q
0H, = O =
T 00+ (1-0) a+

§ 0H — Op

9

T O+ (1-0)
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e Decentralized equilibrium is not Pareto optimal (g < ¢*): (i).
Monopoly pricing: A vs. ©. (ii). External effects of producing
new ideas: 1 vs. 1 — O.
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