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+ Growth accounting in China

Ih growth accounting, we may simplify a Cobb-Douglas
production function by writing real GDP, Y, as

" Y =(BK)“(AL) ™

where:

B represents the index of effective capital or the
productivity of capital,

A an index of the productivity of labor of effective labor
K the physical stock of capital
L employment of labor

a is the share of capital in income, or Real GDP, while the
share of labor is 1- «. O <& <1 to indicate diminishing
marginal productivity of capital.

For the United States, « is approximately equal to 1/3
while 1- « equals 2/3. This is consistent with constant

returns to scale and product exhaustion. Page 2



‘|. Growth accounting in China

= Simplifying,

(1.2) Y = B*A" K%
or

(1.3) Y _ A* K o Ll—a

Which yields the standard Cobb-Douglas production function

% 1—
where A" = B A7 or total factor productivity.
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Growth accounting in China

= Ingrowth accounting, three factors explain

grow’rh in real GDP, Y: firstly, improvements in
echnology known as Total Factor Productivit
(TFP) , A*, secondly, increases in the physica
capital stock, K, and thirdly increases in
employment, L. As a production function, the
Cobb-Douglas production function is written:

(1.4) Y = A'KLH

s Where O <a <1 to indicate diminishin$ marginal

productivity of capital. The share of capital in
!nclome, or Real GDP is «, while the share of labor
is 1- a.
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‘I. Growth accounting in China

+ Interms of accounting for economic growth, (1.4)
may be re-written:

Y A K L
(15) ?:E_I_O[E_I_(l_a)t
= Where ; _dY K=dK L—dL

Cdt’ dt’ dt
= Thus growth can be accounted for in three ways:

= Growth in Total Factor Productivity (Technology) A’
A*

= The contribution of growth in capital 5
K

= The contribution of growth in employment (1_ a)h

L
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4 Growth accounting in China

= A numerical example:

A* =.04 aE =.04
A K
L
(1—05)E:.02
= Consequently,
Y

v 04+.04+.02=.10=10%
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Growth accounting in China

= In Robert Solow's model of growth accounting per

worker, two factors explain growth in per worker
output, y: fir's’r|l:y, improvements in technology
known as Total Factor Productivity (TFP) , A*, and
secondly, increases in the capital stock per
worker, k. As a production function, Solow's
production function is written:

(16) y=Ak"”

= Where 0 <z <1 to indicate the diminishing marginal

productivity of capital. In the IMF Article I
Consultation with China, the November 17, 2005
report sets @ =0.36 to estimate the elasticity of
output per worker with respect to an increase in
the capital stock per worker.
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+4 Growth accounting in China

= The rate of growth in percentage terms is:
) A"k
Y_R K
y A K
= Consequently growth in per worker income is
the sum of the percentage growth in total
factor productivity, A

(1.7)

A*
and the percentage increase in per worker
output attributable to growth in the capital
stock per worker, | .
a S
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+4 Growth accounting in China

= In fact, growth in TFP is measured as
a residual, known as the Solow
residual, since we only can observe
growth in income per worker and
growth in the capital stock per
worker. In other words:

a8 ATy Kk
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4 Growth accounting in China

= Since this is an identity, the framework is
known as growth accounting. Unexplained
growth is due to changes in total factor
productivity, the residual. In the past ten
years, growth in per worker income has
averaged approximately 7.5% (IMF Article
IV Consultation, Nov. 17, 2005, p. 12).

= Furthermore, growth in income due to
increased capital per worker is
approximately 3.5%. Consequently, growth
in TFP has been a high 4% per year.
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Recent economic
growth in labor
productivity in
China has been
explained by
mostly
increasing
capital intensity
(3.5% per annum)
and increasing
total factor
productivity (4%
per annum).

Source: IMF Article IV
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+ This makes China an emerging world dragon

: i

David Klein for the /57
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+ This makes China an emerging world dragon

= China versus the United States: an arithmetic
calculation

= If income per capita in the US grows at
the rate g

US _ ,US A0t
y — yO e us
= And income per capita in China grows at
the rate Q.

y© = yse*
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o This makes China an emerging world dragon

= Chind's income per capital overtakes that of the
US when:

t t
y,e% =y, e

Or yo

Thatis: || Y0 ~ (9, - g, )t
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+ This makes China an emerging world dragon

= That is, China's income per capita overtakes that
of the US when:

In yOC
f: B yO |
(gc - gus)

Or:
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+4 This makes China an emerging world dragon

= Chinad's income per capita overtakes that of the
US when:

In'47,4oo'
. In16.4
o | 7,400 | [ ]:1.86:265
07 07 07

That is: in 26.5 years. In terms of absolute
levels of income,
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+ This makes China an emerging world dragon

= Chind's income absolute level of income overtakes
that of the US when:

. 14,720
e__ 19872 | In[1.491] 0.3995 7
07 07 07 |

That is: in 5.7 years.
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‘|,This makes China an emerging world dragon

= Economies of scale and growth accounting
1.9 ‘1,
(-2) Y = AKL/

a+ B >Limplies increasing returns to scale
since:

A" (AK)* (AL) = AP A KL = A% PY

For example, if 4 =2, output more than doubles
when inputs double since o+ f >1
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‘|.This makes China an emerging world dragon

= Economies of scale and growth accounting
Y = A'K*”
= Divideby L =L"*71PL* yielding

Y AKY AT e
T TV A T A

= Consequently, growth in GDP per worker is
increased by scale economies:

- (110) Y _A +ak+(a+,b’ 1)L
y A K L
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USA
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+ This makes China an emerging world dragon
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