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and the service sector. This paper investigates the effect of deindustrialization
in the Korean economy on its growth and fluctuations. The estimation shows
that the one year labor shift effect is a 0.2%p(narrow manufacturing)
~0.45%p (broad manufacturing) decrease in annual average economic
growth, and the cumulative labor shift effect is a 0.4%p~0.6%p decrease.
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[ . Introduction

The share of manufacturing in total employment rises at the early stage of
economic development, but later it turns to a decreasing trend with the share of
service sector increasing. This phenomenon is called deindustrialization and is
observed in most advanced economies. The share of manufacturing employment
has kept falling in the U.S. economy since the mid 1960's, and in Western
Europe countries and Japan, since the early 1970's.

Meanwhile, deindustrialization has become evident in Korea since the 1990's.
As we will see later, the share of manufacturing employment reached a peak in
1989, and from that year on it has kept falling. In the case of the share of
industry employment (manufacturing + electricity - gas -water + construction),
the peak was in 1991, and thereafter has kept falling, too. Deindustrialization in
Korea started later but has been proceeding faster than in advanced countries.

In deindustrialization, as the share of manufacturing falls, that of the service
sector rises. It is generally believed that productivity grows more slowly in the
service sector than in manufacturing. Thus we can expect that deindustrialization
will have an effect to slow productivity growth and consequently economic
growth. It is also believed that volatility is smaller in the service sector than in
manufacturing. Then deindustrialization can possibly have an effect to lessen the
volatility of the entire economy, too.

It is important to figure out these effects of deindustrialization in forecasting
the future of an economy or building an economic policy. However, while there
is much research on the causes and the determinants of deindustrialization, its
effects have been rarely addressed. In this paper, I am going to investigate how
much deindustrialization affected Korean economy since the 1990's in terms of
economic growth and fluctuations.

The framework of this paper is as follows. Following the introduction, chapter
2 investigates deindustrialization in the Korean economy. Next, in chapter 3 and

Note: 1) There are many explanations about the background of deindugtridization, but it seems that productivity
gap and difference in income elagticity of demand between manufacturing and services are the two most
important factors. The latter is often undervaued since the income elagticity of demand for service is
estimated to be close to one(Summerg 1985] and Falvey and Gemme[1996]). However, in economies with
a large service sector like most advanced countries, elasticity dlightly higher than one can make a
sgnificant rising trend of the service share in the long run. Therefore, those etimations cannot deny the
importance of the demand factor.

There are abundant references to deindugtriaization and its background. See, for instance, Baumol (1967),
Fuchs(1968), Rowthorn & Wells(1987), Baumol, Blackman and Wolff(1989), Sachs & Schatz(1994),
Wood(1994, 1995), and Rowthorn & Ramaswamy(1997, 1999).
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chapter 4, the effects of deindustrialization on economic growth and fluctuations
are estimated. Chapter 5 rounds off the paper with some conclusions and
tentative implications.

Il . Deindustrialization in the Korean economy

During most of the period of rapid economic growth in Korea, the share of
manufacturing employment kept rising. But this rising trend reached its peak in
the late 1980's and thereafter it turned into a falling trend.

Figure 1 shows this change. The share of manufacturing employment reached
the peak 27.8% in the year 1989, and after that it kept falling to 20.1% in the
year 2000. There were slight rises in 1999 and 2000, but these were temporary
phenomena due to structural adjustment following economic crisis in 1998. The
share of industry embracing manufacturing, electricity -gas-water, and
construction also reached its peak, 35.6%, in 1991 and has kept falling since
then.

As figure 1 shows, deindustrialization became evident in Korea from the
1990's. Comparing with deindustrialization in most advanced countries, that of
Korea started later, but is proceeding at a faster pace. In the case of U.S., the
share of manufacturing employment fell from 28% in 1965 to 14.7% in 2000. In
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the U.K. it fell from 34.7% to 17.1% during 1970 -2000, and similar trends were
shown in other Western Europe countries and Japan : France from 27.8% to
17.4%, Germany from 37.4% to 24.1%, and Japan from 27% to 20.5% during
the same period. These advanced countries took 3035 years for the share of the
manufacturing employment to fall by 10 - 17%p. But, in Korea, the share fell by
8%p during the last 11 years.

The pace of deindustrialization can be measured by the size of intersectoral
shifts of labor between manufacturing and service sector.

Table 1 and figure 2 show the scale of intersectoral labor shifts between
manufacturing(or industry) and services in the total employment. The size of
intersectoral labor shifts between manufacturing(or industry) and service was
obtained as follows. First, the whole private sector was classified into three
sectors : primary sector, manufacturing(or industry), and service sector.
Supposing that there are no intersectoral shifts of labor, the employment in each
sector will increase by the same rate as the growth rate of total employment. In
this way, the number of persons that would be employed in each sector if there
were no intersectoral shifts of labor can be obtained. And comparing this figure
with the actual employment in each sector, the net size of the labor inflows or
outflows in each sector can be calculated. This net inflow(outflow) of labor was
regarded as the size of intersectoral shifts of labor. For example, if the share of
the net labor outflow from the primary sector is 3 percent of total employment,
and the share of the net inflow to the secondary sector is 2 percent of total
employment, and the share of net inflow to the tertiary sector is 1 percent of total
employment, then it is assumed that 2 percent of total labor moved from the
primary to the secondary sector, and 1 percent from the primary sector to the
tertiary sector.” In the intersectoral shifts of labor obtained in this way, the shifts
of labor from manufacturing(industry) to service was regarded as representing
deindustrialization.

This estimation shows that the shifts of labor due to deindustrialization started
in 1990(in case of manufacturing) or in 1992(in case of industry) in Korea. And
at annual average base, the size of the shifts of labor due to deindustrialization in
the 1990's is 0.9%(manufacturing) to 1.0%(industry) of the total employment.”

2) The size of the intersectoral shifts of |abor calculated in thisway is not necessarily equivaent to the number of
people who actualy moved between the sectors. Thus, gtrictly spesking, it would be correct to say that thisfigure
represents the size of the change in the industria structure of labor input. But, since there are no other data that
show the number of people who actualy moved between the sectors (the Size of intersectoral shifts of labor in a
literal sense) and since intersectoral shifts of labor account for the largest share of the change in industrial
structure of labor input, it will be called in this paper asintersectord shifts of labor.

3) Deindugtridization can be defined in terms of production or value added as well as in terms of employment.
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The shifts of labor due to deindustridi zati on(%

manufacturing indudry
1980 0 0
1981 0 0
1982 0 0
1983 0 0
1984 0 0
1985 0 0
1986 -0.121 0
1987 —-0.530 —-0.433
1988 0 0
1989 0 0
1990 0.647 0
1991 0.245 0
1992 1.376 0.976
1993 1.337 1.346
1994 0.516 0.286
1995 0.205 0.000
1996 0.939 0.781
1997 1.304 1.268
1998 1.740 3.402
1999 0 0.362
2000 0 0

average 0.9229° 1.0526°

Note 1) the ratio of [the shifts of labor due to deindustrialization]/total employment]
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. The Effect of Deindustrialization on Economic
Growth

1 Deindustrialization and Economnc G owt h

It is known that productivity growth is slower in the service sector than in
manufacturing. At first glance, it is obvious that the automation of production
process or the substitution of capital for labor is more difficult in the service



150 - Economic Papers Vol.7 No.2

sector.” Although recent developments in information technology offer
opportunities for faster productivity growth in some service sectors such as
banking or the retail sector, it is still true that, on average, technical advances or
productivity growth of the service sector is slower than those of manufacturing.

One can easily guess that if productivity growth of the service sector is slower
than that of manufacturing, deindustrialization will have an effect to slow down
the productivity growth and consequently economic growth of the entire
economy. In this section, I will estimate the effect of deindustrialization on
economic growth in 1990's Korea.

There are two ways for deindustrialization to affect economic growth. First, as
explained above, because of the difference in productivity (growth),
deindustrialization affects economic growth. When labor moves from
manufacturing with high productivity to the service sector, it brings about
efficiency loss from the reallocation of labor.

Another way is through changes in factor input. Since the capital / labor ratio
is generally lower in the service sector and demand for capital is positively
correlated with labor input, it can be expected that labor shifts from
manufacturing to the service sector will have the effect of decreasing the total
demand for capital and finally capital input in the economy. As a result,
deindustrialization reduces capital input growth and economic growth. The
effect of deindustrialization on economic growth is the sum of these two
effects.”

2. Mthod of Estination

The effect of deindustrialization can be estimated from two perspectives. First,
we can estimate the effect of the shifts of labor from manufacturing to services
in each year on economic growth. Second, the effect can be estimated by
comparing the actual growth and the hypothetical growth that would have been
realized if there had been no deindustrialization since the base year. For instance,
assuming that the share of manufacturing employment is maintained as that of

Unlike that in the latter sense, deindustridization in the former sense is not yet found in Korea. Neither in current
price nor in constant price, does the share of manufacturing in the tota GDP of Korea show any decreasing trend
yet. (Seefigure3.)

4) In this context, W. Baumol (1967, p.416) once wrote, " A haf hour horn quintet calls for the expenditure of 2 and
1/2 man-hours in its performance, and any attempts to increase productivity here is likely to be viewed with
concern by criticsand audiences dike."

5) If there are differences in average working hours or the quaity of labor between manufacturing and the service
sector, they can aso affect economic growth in deindustridization. However asthose differences are negligiblein
redity, these effects can beignored.
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1989(the peak of its share), we can estimate the hypothetical growth rate of that
economy in a certain year and compare it with actual growth rate in that year.
The estimated result in this case is equivalent to the cumulative effect of
deindustrialization since the base year.

Let us call the first method 'each year effect estimation’, and the second one
‘cumulative effect estimation'. The result of two estimations will be the same in
the first year of deindustrialization, but later, the latter will be greater than the
former.

A. Each year effect estimation

As explained above, deindustrialization affects economic growth in terms of
productivity change and capital input change. The effect through the latter
channel results from the fact that intersectoral shifts of labor bring about the
change in capital input. The question in this case is how much change is brought
about by the intersectoral shifts of labor. From a theoretical perspective, it
depends on the slope of the demand and supply curves for capital.

In a Cobb-Douglas production function like equation (1),

Y=AK" L’ (1)
(Y, A, K, L represent output, technology, capital, and labor input respectively.)

the marginal productivity of capital is obtained from equation (2). If 7 is the price

of capital, from equation (2) and ¥ = g}z , equation (3) is obtained.

aY

——=(1-b)A(KIL)" 2
o~ (17D (KIL) @)
G.= G - b(Gx - Gy) €)
(Gx = AK , hotations are in similar ways for other variables)

Rearranging equation (3), the following equation (4) is derived.
1
Gk = 7 (GA - Gr) + G, (4)

Equation (4) represents the demand function of capital. Namely, the rate of
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increase of capital demand is determined by that of labor input, the rate of
change in the price of capital, and the rate of technological advance. If G, is
independent of the rate of increase of K or L by assumption, since 7 is
determined by the demand and supply of capital, G, will be affected by the
changes in the rate of increase of capital demand. In this case, how much r
changes depends upon the slope of the capital supply curve (price elasticity). If
all other conditions are the same, the more elastic the capital supply curve is, the
less r is affected by changes in K, and accordingly the more capital input is
affected by changes in labor input. That is, the more elastic the capital supply
curve is, the more the intersectoral shifts of labor influence capital input.

Since it is difficult to estimate the slope of the capital supply curve or the
relationship between intersectoral shifts of labor and capital input, I will estimate
here only the theoretical maximum and the minimum effects of intersectoral
shifts of labor on capital input. The theoretical maximum corresponds to the case
that the capital supply curve is flat (price elasticity is infinite). In this case, G,
has a constant value in equation (4), and accordingly Gk changes proportionately
with G;. In other words, the change in labor input resulting from
deindustrialization brings about the same rate of change in capital input.

Meanwhile, the minimum occurs in the case where the capital supply curve is
vertical (price elasticity is 0). In this case, changes in labor input are independent
of changes in capital input. Therefore, deindustrialization does not affect capital
input. And, the effect of deindustrialization is restricted to the productivity effect
alone.

The theoretical maximum effect is equivalent to the gross allocation
effect(GAE) in Syrquin(1986). GAE estimates the effect of intersectoral shifts of
labor on economic growth under the assumption that labor productivity in each
sector is the same before and after the shifts of labor. See the following
equations.

Yo L

=YL= = Sw >
y 2, T2y ()

. . L
where 7; is the share of sector i in total employment(= E ).

Yi Y
Gy= ZGi Gy (where 6 57’ Gy 57) 6)

From the relationships expressed in equation (5) and (6), equation (7) is
obtained.
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G, = Z 0. G+ Z@i G.i (7)

(For convenience, all the time subscripts have been omitted.)

Equation (7) shows that productivity growth of the whole economy comprises
two parts, the weighted sum of sectoral productivity growth and the productivity
gain from intersectoral shifts of labor. The latter results from the shifts of labor
from low productivity sector to high productivity sector. Syrquin called this
'Gross allocation effect' of intersectoral shifts of labor(Syrquin(1986), p.237).

GAE =3 6, (Gu - Gy) ()

Since we are interested only in the shifts of labor from manufacturing to
service, GAE in this paper can be rewritten as equation (9).

GAE = z 6 (GL,' - Gu*) (9)

i=m,s

(where G+ represents the growth of labor input of sector i when there was no
deindustrialization, and m and s denote manufacturing and the service sector
respectively)

When there is no deindustrialization, labor input growth rates in manufacturing
and service are equivalent to equations (10) and (11), respectively.

G (1) = Gu(2) (10)

L(#) + L(?) — Lo(t-1)(1 + G, (¢))
Ls (t-1)

G ()=

L, (t-1)

=G () + (Gu() = Gu()) L)

(11
(where L,(f), L(t), L(¢) represent labor input in manufacturing, services, and
the whole economy in period i respectively.)

From equations (9), (10), and (11), the GAE of deindustrialization can be
estimated.

GAE is the growth effect of intersectoral shifts of labor under the assumption
that intersectoral shifts of labor are independent of labor productivity. From the
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perspective of growth accounting, however, GAE contains growth effect of
capital input change as well as productivity effect.
Since sectoral productivity growth(G,,) is expressed as in equation (12),

Gyi=Gu+ (1-b)Gy (12)

the assumption that sectoral productivity growth(G,;) is independent of
intersectoral shifts of labor is equivalent to the assumption that the sectoral
capital/labor ratio is independent of intersectoral shifts of labor. Thus GAE is, in
fact, implicitly assuming that change in sectoral labor input growth brings about
proportionate change in sectoral capital input growth. In that sense, GAE
corresponds to the theoretical maximum of growth effect of deindustrialization.

Next, consider the theoretical minimum of the growth effect, the case that
capital input is independent of intersectoral shifts of labor. In this case, there is
no capital input change from deindustrialization, and the growth effect appears
only through the productivity effect. Let us call it NEE(net efficiency effect) to
distinguish it from GAE. While GAE is the growth effect under the assumption
that labor productivity is independent of intersectoral shifts of labor, NEE is the
growth effect under the assumption that total factor productivity is independent
of intersectoral shifts of labor.”

Under the CRTS(constant returns to scale) Cobb-Douglas production function,
total factor productivity growth of sector i is obtained from equation (13).

Gy=Gy — b G — (1 _bi)GKi (13)

(where b; is labor's share in sector i. Gy, G4, Gxi, G1; denote actual growth rates
of output, total factor productivity, capital, and labor input respectively, and
notations with * represent hypothetical growth rates when there is no
deindustrialization.)

If total factor productivity growth(G,;) and capital growth(Gx;) are independent
of intersectoral shifts of labor, G4 and Gg; remain the same with or without

6) This is not same as Syrquin's net reallocation effect(Syrquin(1986), pp255-256). Both of Syrquin's net
reallocation effect and NEE in this paper represent GAE minus capital input change effect. But, while Syrquin's
net redllocation effect is deducting the effect of tota capita input change of whole economy(total capitd input
change under GAE - actua totd capitd input change), NEE is obtained by deducting sectoral capital input
change(sectoral capital input change under GAE - actual sectora capital input change). As an estimator
representing the net productivity effect excluding the effect of capita input change, NEE in this paper is thought
to be amore accurate concept than Syrquin's net reallocation effect.
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intersectoral shifts of labor, and thus hypothetical growth rate without
deindustrialization (Gy:) can be expressed as equation (14).

Gww=Gyu+ (1 _bi)GKi + b;Gp+ (14)

Therefore, we can obtain equation (15),
Gy — Gy =b; (Gu - Gu*) (15)

and, whole economy's NEE of deindustrialization is expressed as in equation

(16).
Gy — Gn= ZQ;‘ bi (Gu - Gu*) (16)

From equations (10), (11), and (16), the NEE of deindustrialization in terms of
each year effect estimation can be estimated.

B. Cumulative effect estimation

Cumulative effect estimation is obtained by comparing the growth rate of the
actual economy and that of the hypothetical economy where it is assumed there
has been no deindustrialization since the base year. Cumulative effect estimation
literally estimates the cumulative effect of deindustrialization since the base
year.

In cumulative effect estimation, to begin with, the sectoral labor input growth
of the hypothetical economy without deindustrialization is different from that in
each year effect estimation. Without deindustrialization, the labor input growth
of manufacturing would be the same as that of the whole economy, which is the
case in each year effect estimation, too (the same as equation (10)). Labor input
growth of the service sector in cumulative effect estimation, however, becomes
different from that in each year effect estimation. In each year effect estimation,
labor input growth is obtained by comparing this year's hypothetical labor input
of the service sector without deindustriaization with last year's actual labor input
of the service sector. But, in cumulative effect estimation, it is obtained by
comparing [this year's hypothetical labor input of the service sector without
deindustriaization] with [last year's hypothetical labor input of the service sector
with deindustrialization], not with last year's actual labor input of service sector,
because it is assumed that there has been no deindustrialization since the base
year and accordingly the two are different from each other. Therefore, the labor
input growth of service sector without deindustrialization is obtained as in
equation (17).
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L)+ Lu(t) = Lu(t=1) -IIi(1+ G (D)

GLS* =
Ls(t=1) + Ly (t—1) =Ly (0) - ITi=5(1 + G (¢))

)

In addition, economic growth rate without deindustrialization is obtained from
the weighted average of the sectoral growth rate without deindustrialization
(Gy+) weighted by g; (t—1), hypothetical sectoral weight without
deindustrialization, not weighted by @,(¢—1), actual sectoral weight. This is
because the sectoral growth rate without deindustrialization becomes different
from the actual growth rate and ¢; (t—1)+ @; (t—1) from the second year
following the base year.”

Gr ()=36:(t-1) G (1) (18)
(6 is the share of sector i in the whole economy without deindustrialization)

Thus, the whole economy's growth effect of deindustrialization can be
obtained from the following equation.

GAE in period t (=g(f)) = Gy(f) — Gr(?)

=206.(t=1) -Gn() - lze*,- (t=1) - Gy (¥)

=26 (-1) -Gy() — G () + 3 (0:(1-1)) - G+ (1) (""in GAE, Gy (?) — Gy (0)

= é?u (H) — G+ (f) from the assum;)tion of Gy (t) = G+ (1))

=200-1) (Gu(®) - Gu®) +3.6(=1) = 6:(=1) - (Gu()) = (Gu()) = Gi(1)))

=§9f(t—1)97 (t-1) - Gn(O) + 297(1—1) (Gult) = G (1)) 19)
a1+ Gr(-1)+g(t-1)

h T -1) = i : t=0
where 6;(t—1) = 6:(0) - IT [+ G- T g (1) (20)

(&) = Gu(®) — Gu (1), g1(0) =g(0) = 0)

NEE in period #(= e(f)) = Gy(f) — Gy (?)
= zei(t—l) - Gr(f) —29? (t=1) - Gy (2)
=ge,-(t—1)-(GYi(t) - Gyi(t)+§9i(t—1) - 0:(t=1) - Gu(d)

7) Of course, in each year effect estimation, gi (t-1) =  (t-1).



Macroeconomic Consequence of Deindustrialization - 157 ‘

(from equation (15))
=200=Dbi (D) - (Gu(®) - G () + 2(6(-1) — 6: (1-1)) - (Gn(®) = bi(0).
(Gu(?) = G (1))
=261 - i (t=1)) - Gy () + geﬁf (t=1) b; (1) - (Gu(t) — G~ (1)) (21)
i1 1+ Gy(t=1)—e(t-1)

where =60, (t—1)=6,(0) - I1,_, 1+ Go(t—1) —e(_1) (22)

(e (1) = bi (Gui () — G+ (1)), el0)=e(0)=0)

GAE of deindustrialization in terms of cumulative effect estimation is obtained
from equations (10), (17), (19), and (20), and NEE is obtained from equations
(10), (17), (21), and (22).

3 da

In this paper, deindustrialization is analyzed in terms of two categories of
industry : 'manufacturing’ and 'industry’. The latter is defined as covering
manufacturing, electricity - gas - water, and construction and representing
broader manufacturing. Accordingly, the coverage of the service sector becomes
different in each case. Industry meets services in the narrow sense, equal to
[whole private sector - primary sector - industry], and manufacturing meets
services in the broad sense, covering [services in the narrow sense],
[electricity - gas - water], and [construction], equal to [whole private sector -
primary sector - manufacturing].

As was seen above, deindustrialization started in 1990 in terms of
manufacturing and started in 1992 in terms of industry in Korea. Thus, we need
sectoral output, labor input, and factor income data during 1990 - 2000. For
sectoral output, sectoral GDP data at constant prices in the National Accounts
was used. Labor input was based on Economically Active Population data from
the NSO. Change in the quality of labor was ignored. Labor income of self
employed persons was estimated following Kim and Hong(1997)'s method, but
in a slightly modified way.

4 Resuts of estination

The estimated results of the growth effect of deindustrialization are
demonstrated in [Table 2]. To begin with, each year effect estimation shows that
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deindustrialization (more precisely, the shifts of labor from manufacturing
(industry) to service in each year) had an effect to lower average annual growth
in 1990's Korea by —0.1~ —0.32%p in manufacturing case, and —-0.26~ —
0.62%p in the industry case.” For the sake of convenience, using median of
estimated value, they are equivalent to about 6 ~ 16% of the fall in growth rate
during the 1990's.

Meanwhile, according to cumulative effect estimation, deindustrialization (the
cumulated sum of the shifts of labor from manufacturing(industry) to service
since 1990(1992)) is estimated to have reduced annual economic growth by —
0.26 ~ —0.67%p in the manufacturing case, and —0.31~ —0.77%p in the industry

The effect of deindustriaization on economic growh : estination resu ts(%

size of each year effect edimaion cumulative effect esimaton
deindudrialization GAE NEE GAE NEE
manufac . manufac . manufac . manufac . manufac .
turing industry turing industry turing indusry turing industry turing indlu siry
1990 | 0.647 0.000 |-0.035 0.005 -0.035 0.005
1991 0.245 0.000  -0.023 0.003 -0.042 -0.006

1992 | 1.376 0.976 | -0.168 -0.406|-0.019 -0.207 | -0.245 —0.406 |-0.044 -0.207
1993 | 1.337 1.346 -0.287 -0.589|-0.060 -0.271-0.453 -0.668|-0.105 -0.298
1994 | 0.516 0.28 |-0.155 -0.153|-0.035 -0.063|-0.433 -0.228|-0.159 -0.098
1995 | 0.206 0.000 |-0.078 0.000|-0.027 0.000 -0.311|-0.066 -0.145
1996 | 0.939 0.781 |-0.409 -0.455|-0.199 -0.225 -0.698 —-0.588|-0.299 -0.279
1997 | 1.304 1.268 |-0.663 -0.805|-0.270 -0.370|-1.226 —1.019|-0.463 —0.437
1998 | 1,740 3.402 | -1.029 -2.250|-0.329 -0.823 | —-1.547 -2.841|-0.391 -0.940
1999 | 0.000 0.362 | 0.000 -0.324| 0.000 -0.119|-1.483 -0.877|-0.777 —0.379
2000 | 0.000 0.000 | 0.000 0.000| 0.000 0.000|-0.850 -0.205|-0.437 -0.092

average | 0923 1053 | -0.316" —0.623°| —0.104" —0,260° —0.666° —0,766'| —0.256° —0.308"

Note a : 1990-98 average, b : 1992-99 average,
c :1990-2000 average, d : 1992-2000 average

8) In another study, | investigated the relationship between the growth dow down in the 1990's Korean economy
and changein intersectora shifts of labor and estimated the effect of intersectord shifts of labor during 1990-97
on economic growth(Kang[2001]). The study showed that there occurred two important changes in intersectoral
shifts of labor during the 1990's, the sharp decrease of shifts of Iabor between agricultural and nonagricultural
sector and the rise of deindustrialization, and also showed that both changes acted to dow down economic
growth. According to the estimation, the effect of the change in intersectora shifts of |abor on economic growth
was —0.53% ~ —1.25%yp in annua average and two thirds of the effect was the contribution of the decrease of
shifts of labor between the agricultural and nonagricultural sectors and the remaining one third was due to
deindustridization.
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case. In other words, if there had been no change in manufacturing's (industry's)
share in employment since the year 1989(1991), average annual growth rate of
Korean economy during the 1990's would have been about 0.3 ~0.8%p higher
than the actual growth rate. This difference accounts for about 4.5~ 11% of the
actual growth rate during the 1990's.

Iv. The effect of deindustrialization on the business
cycles

According to Filardo(1997) and Haimonwitz(1998), the service sector is
believed to be less volatile than manufacturing because of the following
characteristics of services. First, since the accumulation of inventory is
impossible in service, the demand for service is more stable than that for
manufacturing. Considering the relatively high volatility of inventory
investment, the impossibility of inventory accumulation seems to lower the
volatility of demand substantially. Second, since services are generally non-
tradable, they are less likely to be affected by foreign shocks. Third, since capital
intensity is lower in services than in manufacturing, services are less affected by
the volatility stemming from changes in equipment investment than

manufacturing.
\olatility of sectoral enpl oynent grovih
year 71-79 80-89 90-2000
whole variance 3.469 10.266 5.631
privae sector coeffcient of variaion 0.468 1.205 1.269
— variance 70.132 36.903 23.999
i e g, coeficient of variaion 0.774 1.259 -3.850
ndugt variance 54,973 22.805 39.981
Y cosficient of variaion 0.661 1.045 ~52.590
T — variance 27.512 6.322 2.522
coeffcient of variaton 1.089 0.462 0.321
) variance 28.971 4,784 7.485
ssies geet) coeficient of variaion 0.941 0.421 0.575
Notes : 1) coefficient of variation = standard deviation/average

2) The year 1998 was excluded.
3) Figures based upon growth rate from the same period of the previous year.
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Since deindustrialization implies a rise of the share of the service sector, if
services are actually less volatile as they maintained, it can have an effect to
lower the volatility of the entire economy. Based upon the difference in the
volatility of employment between services and manufacturing, I will estimate the
effect of deindustrialization in 1990's Korea on the volatility of total
employment.

Table 3 shows the volatility of employment growth in each sector calculated
from the quarterly employment data. The volatility of manufacturing (industry)
is substantially higher than that of services in the table, supporting the argument
of Filardo(1997) and Haimonwitz(1998). From this difference of volatility, the
contribution of deindustrialization to the stabilization of employment
fluctuations can be estimated.

For the stochastic variables X and Y, and an arbitrary constant a with a
relationship shown in equation (23), their variances and covariance have the
relationship given in equation (24).

Y=YaX (23)
Var(Y) = Y &’ Var (X)) + 23 a; a; Cov (X; X)) (24)

Similarly, the relationship between the variances and covariance of sectoral
employment growth and total employment growth is expressed as in equation
(25).

Var(G) = 3 v*Var (G) + 25 7.7, Cov(G, G) 25)
i ij

(where and G, G,, 7; are total employment growth, sector i's employment
growth, and sector i's share in total employment respectively.)

Since deindustrialization means the fall of manufacturing's share in
employment(7,) and the rise of service's share in employment(7;), the
contribution of deindustrialization to the volatility of employment(Var(G)) can
be estimated from equation (25).

If x denotes the size of deindustrialization, the fall of 7, between base year(0)
and current year(T),

x = 7,(0) — 7,(T)
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then each sector's share in total employment without deindustrialization is
represented as follows,

Yy = %(0), Vi = 7u(0) — x, 7. = %(0) +x,

(where 7, is primary sector's share)
and the contribution of deindustrialization to the stabilization of employment
fluctuations is obtained from equation (26).

v 2 7Var(G)+2 3 7 7*Cov(G,G)
VoS %00 Far(G) + 23 %(0)7(0) Cov(GiG)

where V*(T) and V(0) are variances of employment fluctuation with 7, = 7,
(T) and with 7, = 7,,(0) respectively.

In estimation, the base year (year 0) and the compared year (year T) were
regarded as a year before the start of deindustrialization (1989 for manufacturing
and 1991 for industry) and year 2000, respectively. For Var (G,), variances of
fluctuation in sectoral employment growth were used.

The estimation results are given in Table 4. The size of deindustrialization
during the period from the start of deindustrialization in the early 1990's to year
2000 is about 7.6% of total employment. And this deindustrialization is
estimated to have reduced the volatility of employment growth by about 10% in
year 2000, compared with that in the year before the start of deindustrialization.

The contribution of deindustridizationto the stabilization of enpl oynent

1EL2 6 1 uct uati ons duri ng the 1990's
X ©bp) V(0) V(T V(T / V(0)
manufacturing 7.656 6.141 5.5283 0.89
indugtry 7.642 7.353 6.553 0.891

Notes 1) x : the size of deindustrialization during the analysis period (he fall of industry's share in employment)
2) V(0) : estimated volatility with ¥m = ¥m (O)
3) V(TF : edtimated volatility with Ym =Ym (T)

v . Policy implications and conclusions

Judging by the median of the above estimated results, the contribution of
deindustrialization is summarized as follows : the effect on the slow down of
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economic growth is 0.2%p(manufacturing) ~ 0.45%p(industry) in each year
effect estimation and 0.5 ~0.6%p in cumulative effect estimation, and the effect
on the business cycle is about 10% decrease in the volatility of employment
fluctuations in the year 2000 compared with that of the year before the start of
deindustrialization

Considering the nature of deindustrialization, these changes in economic
growth and fluctuations are regarded as irreversible and structural. Since
deindustrialization will proceed in Korea as it does in most advanced countries,
these changes are expected to be continued in the future of Korean economy. Of
course, the size of the effect on economic growth or volatility varies depending
upon the speed of deindustrialization and the productivity growth of
manufacturing and the service sector. These are important factors to be
considered in building and implementing macroeconomic policies.

Deindustrialization is a natural change following economic development and
the rise of incomes. From the perspective of economic welfare,
deindustrialization is regarded as having both positive and negative effects on
national economy, since it is generally considered that growth slow down
decreases welfare while reduced volatility improves it. In short,
deindustrialization is not a pathological phenomenon to be solved.

However, although deindustrialization itself is inevitable as income rises, its
effect in slowing down economic growth can be controlled in some degree.
Therefore, policies focusing on that aspect may be necessary. For instance, the
growth slow-down effect of deindustrialization can be reduced by policies to
promote productivity growth in the service sector and consequently to narrow
the gap of productivity growth between manufacturing and services.
Specifically, policies recommendable in that sense include deregulation, support
for IT related investment in the service sector, and structural adjustment focusing
on the reinforcement of business services which are relatively more productive
in the service sector.”

9) The level and growth of productivity of business service sector such as communications, banking, professiona
services etc. are Amogt as high as those of manufacturing in Korea(Min[1998]). Thisis a common fact observed
in other countries, too. For example, Klodt(1999) divided services into embodied services and disembodied
services(the latter is a concept borrowed from Bagwati(1984) and has amost the same coverage as business
services in this paper), and showed that the relatively high share of the latter in the German service sector
accountsfor itsrelatively high productivity growth and low |abor absorption as compared with that of U.S.
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