








Alternative Specification
Ȧ
A  gHi  cHi

max j Aj − Ait
Ait

 gHi  cHi
Am0egHmt − Ait

Ait

Ait  Ai0 − Am0egHi−cHit  Am0egHm

  cHi
cHi  gHm − gHi

Limt→
Ai0 − Am0

Am0
egHi−cHi−gHmt    

since gHi − cHi − gHm  0.
Catch up! Asymptotically growth rates
converge.



lnYT − lnY0  lnAT − lnA0

 lnKT − lnK0

 lnLT − lnL0

  1
T ∑

t0

T

Ht  lnT − ln0





A more structural specification:

lnYT − lnY0  c  gHi  mHi
Ymax − Yi

Yi

 lnKT − lnK0

 lnLT − lnL0

  1
T ∑

t0

T

Ht  lnT − ln0

 c  g − mHi  mHi
Ymax
Yi

 lnKT − lnK0

 lnLT − lnL0

  1
T ∑

t0

T

Ht  lnT − ln0





Human Capital and Technology Diffusion

Jess Benhabib, Mark M. Spiegel

"Our view suggests that the usual,
straightforward insertion of some index of
educational attainment in the production
function may constitute a gross
mis-specification of the relation between
education and the dynamics of
production.”

Nelson and Phelps, AER, 1966



Technology Diffusion raises two questions
1. Why undertake costly innovation rather
than sit back and enjoy the technology
flow? This question has been extensively
discussed in the literature.
2. a) Why doesn’t technology diffuse
instantly, and b) What factors account for
its rate of its diffusion?
i) Vintage models are one possible
explanation for slow diffusion
(Chari-Hoppenhayn, Comin-Hobijn)
ii) A more widely used approach, not
precluding the other, stipulates that the
rate of diffusion depends on "appropriate"
distance of TFP, (Output?) to frontier
technology.(Gershenekron,Nelson-Phelps,
Benhabib-Spiegel, Barro-Sala-i Martin,
Eaton-Kortum, Howitt). Microfoundations
of such models (e.g. Barro-Sala-i Martin)
are about economic decisions, given that
diffusion depends on distance.



There is a literature outside mainstream
economics that offers two basic views
about why technology diffusion is logistic,
and not instantaneous.
A) epidemiology models B) probit
models (Griliches’ hybrid corn model)
There are theories about the factors that
affect the rate of catch-up: Profitability
(Griliches), Human Capital
(Nelson-Phelps..), Institutions
(Prescott-Parente...)
In this paper we focus NOT on factors
that affect the rate of catch-up, but on
the "distance to the leader."
(See also Basu-Weil)



Nelson-Phelps: Confined Exponential
Ȧit
Ait

 gHit  cHit
Amt
Ait

− 1

Amt
Ait

→ , Ȧit
Ait

→ ; lim
t→

Ait
Amt  ci

ci  gm − gi

Logistic Diffusion
Ȧit
Ait

 gHit  cHit 1 − Ait
Amt

 gHit  cHit
Ait
Amt

Amt
Ait

− 1

As Amt
Ait

→ , Ȧit
Ait

→ gi  ci

lim
t→

Ait
Amt 

cigi−gm
ci

Ai0
Am0

0

if
ci  gi − gm  0
ci  gi − gm  0
ci  gi − gm  0



Which model is correct?
A Nested Specification
To test this nested specification empirically
we can specify it as:

Δait  g  c
s hit − c

s hit
Ait
Amt

s
.

where Δait is the growth of TFP for country
i, hit is its initial or average human capital
and Ait

Amt
is the ratio of the country ′s TFP

to that of the leader.
Note that this specification nests the

logistic s  1, Gompertz s  0, and
exponential s  −1 diffusion models.

“The Catch-Up Condition” (for s  0 :

c∗  1  c
sg  hmt

hit

Countries for which hmt
hit

 c∗ will not
converge to the leader’s growth rate
unless they invest in "human capital /
institutions" to reverse this inequality.


