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According to KRC, 23% of cross-country income di¤er-
ences come from variation in K=Y .

Question: what explains the cross-country variation in
K=Y ?

Paper: Hsieh and Klenow (2007) (related: Caselli and
Feyrer, 2007)







Model with tradable investment and nontraded consump-
tion

Instead of country subscripts, think of small country and
international prices with �

Production of C and I according to

C = ACK
�
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I = AIK
�
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AC and AI are exogenous and grow at a common rate
gA

It is easier to view this by thinking that capital and labor
produce an input X with technology X = K�L1��

This implies a unit cost of X of
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�
R

�
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This input is then used with productivity AC and AI to
produce C and I, respectively.

Tax �I levied on sales of investment goods at retail level
(not a tari¤!), consumer price is

PI = P
�
I (1 + �I)

Local producers of investment goods get (producer price)

PI
1 + �I

= P �I

Note: producer price is independent of the tax, which
falls completely on consumers. Why?

Note: implicitly we have set the numeraire in the small
economy to be the same as the numeraire in the interna-
tional economy (which de�nes P �I ). This implies that the
exchange rate is one. If we choose some other numeraire,
then there will be an exchange rate e 6= 1, but all results
hold (check!)



Zero-pro�t condition for investment-good producers en-
tails

P �I =
PI

1 + �I
=
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AI

Similarly,

PC =
cx

AC

The ratio of producer prices is the same as in a closed
economy,

P �I
PC

=
AC
AI

but the ratio of consumer prices is a¤ected by the tax,

PI
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=
AC(1 + �I)

AI



Consumer/workers own capital, rent labor and capital to
�rms, pay retail taxes when they buy investment goods,
and pay capital taxes. They buy investment goods to
accumulate capital according to

K(t+ 1) = (1� �)K(t) + I(t)



Firms rent capital up to the point where

R = �P �IAI
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so clearly

KI=LI = KC=LC = K=L

Note: this is the same as simply saying that K and L are
used to produce the input which is then sold to producers
of investment and consumption goods.

The condition P �IAI = cx implies

P �IAI =
�
R

�
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Together with

R = �P �IAI

�
K

L
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we can now determine w and R as functions of P �I and
K.



Preferences (no disutility of labor, inelastic supply)

X
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If there were no taxes, the budget constraint would be

PCC + P
�
I I = w +RK

But with investment and capital-income taxes we have

PCC+
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A �nal condition relates the rental rate, R, with the
price of investment, PI : a unit of investment today costs
PI(t), next period have an extra unit of capital, which
yields

R(t+1)��K(R(t+1)��PI(t+1))+(1��)PI(t+1)

This must be equal to what we could have obtained from
investing PI(t), (1 + r(t+ 1))PI(t), so

R(t+ 1)� �K(R(t+ 1)� �PI(t+ 1))
+(1� �)PI(t+ 1) = (1 + r(t+ 1))PI(t)

But since PI(t) is constant, then we have

R =
r + �(1� �K)

1� �K
PI (1)

The rental R is increasing in PI , r, and the capital-
income tax �K



What is the interest rate r in steady state?

The Euler equation is

�u0(C(t+ 1))
u0(C(t))

=
1

1 + r

Since C grows at rate g, then we have

r =
(1 + g)1=�

�
� 1 (2)

Note that this is the same in all countries if g, �, and �
is the same. It doesn�t depend on taxes... why?



De�nitions:

Domestic Price GDP = PCC + PII

International Price GDP = P �CC + P
�
I I

Domestic Price Inv. Rate idom =
PII

PCC + PII

International Price Inv. Rate i =
P �I I

P �CC + P
�
I I

Note that we can then get that

idom = i �
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where E is the PPP exchange rate. Also,

idom = i
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To characterize the equilibrium, �rst solve for the share
of labor (and capital) devoted to investment goods pro-
duction, LI=L.

To do this, note that RKC = �PCC and RKI =
�P �I I, so RK = � eY , where eY is GDP at local pro-
ducer prices.

This implies that K= eY = �=R, and hence that I= eY =
�(� + g)=R

In standard one sector model (i.e., C+ I = AK�L1��)
we have LI=L = I=Y = I= eY = �(� + g)=R, but now
we have
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Using the equilibrium conditions (1) and (2) above, then
we get equation (9) in HK,

LI
L
=

(� + g)� (1� �K)
(1 + �I)

h
(1 + g)1=� =� � 1 + �(1� �K)

i
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This implies that LI=L is decreasing in �I and �K

Simple algebra shows that (this is equation (10) in HK)

idom =
(1 + �I)LI=L

1 + �ILI=L
(4)

and

i = idom
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Implications

Both idom and i are strictly decreasing in �K . This is
simple because �K does not a¤ect relative prices. It in-
creases R and hence decreases K=L, which entails lower
idom and i.

A higher �I also decreases i, similar logic: it increases R
and hence must decrease K=L and i.

But a higher �I also increases PI=PC , since

PI
PC

=
AC(1 + �I)

AI
The e¤ect on i dominates, so idom ends up being lower.
Mechanically, we know that (1+�I)LI=L doesn�t change,
so �ILI=L must increase when �I increases (and LI=L
falls).

NOTE: the e¤ect on i is stronger than on idom

idom does not depend on sectoral TFPs (prices and quan-
tities exactly o¤set each other), but low TFP in the in-
vestment sector relative to TFP in consumption decreases
i (no o¤setting price e¤ect)
















