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Human Capital from a growth theory
perspective: the Lucas Model
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An introduction to the Economics of Human Capital
Robert (Bob) Lucas
1937-2023

Nobel Prize in Economics, 1995
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Lucas showed that human capital accumulation can sustain growth in the long-run,
through a mechanism similar to the one we studied in the Romer model
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The Lucas Model

- “Effective” labor: (1 − ē)ht L̄, where:
- ht : average level of human capital in society
- ē: share of time (out of 1) spend accumulating human capital

- Output: Yt = AK α
(
[1 − ē]ht L̄

)1−α

- Human capital accumulation: ∆ht+1 = (ht )γh̄ē
- if we take γ < 1 there is diminishing returns to the accumulation of human capital
- we will assume γ = 1, such that there are no decreasing returns
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The Lucas Model

- Human capital growth:

∆ht+1

ht
≡ gh = h̄ē, ht = h0(1 + gh)

t

- Output growth:
Note only ht is not a constant here...

Yt = AK α
(
[1 − ē]ht L̄

)1−α
=⇒ gY = (1 − α)gh

So long-run growth can be sustained!
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The Lucas Model

- Wages grow in the long run:

w = MPL = (1 − α) = A
(

K
L

)α (
[1 − ē]h0(1 + gh)

t)1−α

- Intuition:
- human capital works as improving the efficiency of labor
- while labor itself still has diminishing returns, human capital (under these assumptions)

does not
- as you can see, it basically operates as a growing productivity term!
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Measuring Human Capital: Years of Schooling

From Goldin (2019) “Human Capital” Handbook of Cliometrics (Claude Diebolt and
Michael Haupert, editors)
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Measuring Human Capital: Returns to Schooling

From Goldin (2019) “Human Capital” Handbook of Cliometrics (Claude Diebolt and
Michael Haupert, editors)
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How Much is Your Human Capital Worth?

- Average wage of HS graduates $40,000.
- Average wage of college graduates $70,000.
- College Premium = $30,000.

present discounted value = $30,000 ×
1 −

(
1

1+3%

)46

1 −
(

1
1+3%

) = $765,561
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Human Capital and Development
Accounting
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Framework
- At a given country c, output is:

Yc = K α
c (AchcLc)

1−α

where hc is worker human capital in c.

- Output per worker:

Yc =

(
Kc

Yc

)α

· Y α
c (AchcLc)

1−α

⇐⇒ Y 1−α
c =

(
Kc

Yc

)α

(AchcLc)
1−α

⇐⇒ Yc =

(
Kc

Yc

) α
1−α

· AchcLc

⇐⇒ yc ≡ Yc

Lc
=

(
Kc

Yc

) α
1−α

· Ac · hc
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Framework

- Define
(

Kc
Yc

) α
1−α · Ac ≡ Zc as the country component.

- Then income per capita can be decomposed between a country component and a
human capital component:

yc = Zc︸︷︷︸
country share

× hc︸︷︷︸
human capital share
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Development accounting

- Furthermore, in principle, we could decompose differences in income between rich
and poor countries in a development accounting framework:

yrich

ypoor︸ ︷︷ ︸
64

=
Zrich

Zpoor︸ ︷︷ ︸
country contribution=?

× h̄rich

h̄poor︸ ︷︷ ︸
avg. human capital contribution=?

- Problem: we do not observe some components of Zc , such as Ac .

15 / 19



Development accounting: solution

- Hendricks and Shoellman find the following solution:

- when worker i migrates from India to the U.S., their human capital stays ≈ the same,
but the country contribution changes

- If you observe the changes in their wages, you can infer the country contribution!

wi,US

wi,India
=

(1 − α)

(1 − α)
× ZUS

ZIndia︸ ︷︷ ︸
country contribution

×hi

hi
=

ZUS

ZIndia︸ ︷︷ ︸
country contribution
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